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 I 

DETERMINANTS, MEASUREMENT AND PROMOTION OF PHYSICAL 

ACTIVITY IN 10-14 YEAR-OLD BEDFORDSHIRE CHILDREN: 

A MULTIDISCIPLINARY APPROACH 

 

Sarah Jane Denton 
 

ABSTRACT 

 

Regular moderate-vigorous physical activity (MVPA) is associated with 

significant physiological and psychological health benefits (Department of Health, 

DoH, 2004). However, many children are not undertaking recommended levels of 

physical activity (PA) (DoH, 2009). This research examined relationships 

between physiological health parameters, psychological determinants and PA 

levels in 10-14 year old schoolchildren (N = 249) and assessed the influence of 

three school-based PA interventions on these constructs in the context of the 

Health And Physical activity Promotion in Youth (HAPPY) study.  

 

Study 1 revealed that sedentary behaviours, moderate PA (MPA), vigorous PA 

(VPA) and MVPA levels were higher on weekdays than weekend days (p < .001). 

However, schoolchildren’s PA is often difficult to measure accurately. The self-

report measure utilised in study 2 underestimated total MVPA versus 

accelerometry for both sexes on weekdays and girls on weekend days (p < .01). 

However, study 3 highlighted a lack of agreement between two RT3® triaxial 

accelerometer cut-offs for all activity categories. 

 

The importance of VPA for promoting health was highlighted in the updated PA 

guidelines (DoH, 2011). Study 4 reported that cardiorespiratory fitness (CRF) was 

positively associated with VPA but not MPA (β = .27, p < .01) and inversely 

correlated with measures of body composition (% body fat; body mass index; 

waist circumference) (r = -.74, r = -.60, r = -.39, p < .001). 

 



 

 II 

Knowing the health benefits of regular MVPA and VPA, it is important to 

understand the determinants of PA intentions and behaviours to more effectively 

promote PA in less active children (studies 5 and 6). An exploratory analysis of 

the constructs in the Revised Theory of Planned Behaviour and the Modified 

Social Learning Theory for children predicted PA intentions (R2 = .38, F(5, 171) = 

20.19, p < .001; R2 = .13, F(6, 147) = 3.4, p < .01, respectively) but the constructs 

in either model were unable to predict PA. 

 

Recognising the need to promote PA levels, study 7 investigated the effectiveness 

of three school-based interventions (vs. control) on outcome variables included in 

studies 1, and 4-6. The Health Education and Psychology Health Promotion 

conditions produced significant positive change scores between data collection 2 

and 3 for CRF (vs. control) whereas the Youth-Led condition produced significant 

change scores between baseline and data collection 2 for generalised self-efficacy 

(vs. control). No significant change scores were reported for PA, the RTPB 

constructs or intentions. 

 

In conclusion, this research has emphasised the importance of employing a 

multidisciplinary approach to aid understanding of schoolchildren’s PA levels. 

Specific highlights include low weekend day PA as a possible future PA 

promotion target, although it is vital that accelerometry cut-points are 

standardised, and the relevance of VPA and body composition in predicting CRF. 

The psychological models identified some important determinants of PA 

intentions, but a prominent intention-behaviour gap and a need for more intensive 

interventions to promote PA levels was apparent. 
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 2 

1.0 Introduction 

 

The health benefits of participating in regular physical activity (PA) of a 

moderate-vigorous intensity are widely acknowledged as both physiological and 

psychological (Department of Health (DoH), 2004). The government recommends 

that children and adolescents participate in a minimum of 60 minutes of moderate-

vigorous physical activity (MVPA) each day to achieve these associated health 

benefits (DoH, 2004). The latest figures from the Health Survey for England 

(HSE) (2008) reveal that a large percentage of both boys and girls aged 2-15 years 

are not achieving the levels of PA specified in these guidelines (68 and 76%, 

respectively) (DoH, 2009a). Interestingly, the PA guidelines for children and 

adolescents (5-18 year olds) have been recently updated to emphasise the 

importance of participation in vigorous intensity PA as well as decreasing the 

incidence of participation in sedentary behaviours (DoH, 2011). 

The measurement of PA continues to cause much debate in the literature with 

strengths and weaknesses found with both indirect and direct methods (Sirard and 

Pate, 2001; Corder et al, 2008). Indirect methods continue to be used in large 

cohort studies when direct methods are not feasible (Corder et al, 2008). 

However, indirect methods such as self-reported PA have received much criticism 

in the literature when used with children and adolescents due to the inaccuracies 

in participant recall along with misinterpretations of the intensity, frequency and 

duration of PA completed (DoH, 2009a; Corder et al, 2008; Sirard and Pate, 

2001). 

 

These discrepancies were further underlined in the systematic review conducted 

by Adamo et al (2009) who found that indirect methods overestimated PA by 72% 

in comparison to direct methods when used with children and adolescents. It is 

important that an accurate account of children and adolescents PA levels is 

recorded so that comparisons can be made across studies and current PA levels 

can be understood in relation to health parameters and fitness and can also assist 

in the development of future PA recommendations (Adamo et al, 2009; Corder et 

al, 2008; Sirard and Pate, 2001). 
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Given that a number of limitations exist with using indirect methods with children 

and adolescents, the use of direct methods such as accelerometers are becoming 

more widely used (Corder et al, 2008). Accelerometers are small and unobtrusive 

and are generally worn on the hip (Freedson, Pober and Janz, 2005; Rowlands, 

2007). Accelerometers can quantify the intensity, frequency, duration and total 

volume of activity completed, which overcomes the acknowledged recall 

limitations found when employing indirect methods with children and adolescents 

(Rowlands et al, 2004; Rowlands, 2007). There are two main types of 

accelerometer (uniaxial and triaxial) with both devices demonstrating strong 

reliability and validity with indirect calorimetry (Eisenmann et al, 2004; 

Rowlands et al, 2004).  

 

However, the popularity of these devices has led to the development of a number 

of different published cut-offs, which are used to categorise the intensity of 

activity completed whilst wearing the accelerometer (e.g. sedentary, light, 

moderate, vigorous) (Mattocks et al, 2007). The lack of standardised cut-off 

intensity thresholds for either the uniaxial or triaxial accelerometers has led to 

much controversy in the literature (Guinhouya et al, 2006; Trost et al, 2011). A 

number of studies (Guinhouya et al, 2006; Cliff and Okely, 2007) have compared 

different uniaxial accelerometer cut-offs but there is a lack of literature on the 

comparison of triaxial accelerometer cut-offs, specifically for the RT3® triaxial 

accelerometer. 

 

Whilst, it is important that the measurement of PA is accurately recorded, Blair, 

Cheng and Holder (2001) acknowledge that a close relationship exists between an 

individual’s level of PA and their physical fitness. Positive correlations have been 

found between directly measured PA of a moderate and vigorous intensity and 

cardiovascular fitness (CVF) (r = .30 and r = .45, P < .001, respectively) (n = 421; 

mean age: 16.20 ± 1.20 years old) (Gutin et al, 2005). Hussey et al (2007) found 

that vigorous and hard intensity PA were positively correlated with 

cardiorespiratory fitness (CRF) (r = .23 and r = .21, p < .01, respectively) (n 
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=224; age range: 7-10 years old). However, the findings remain limited in 

children and adolescents with regards to what intensity PA best predicts CRF. 

 

The evidence suggests that a dose-response relationship exists between leading a 

physically active lifestyle, which begins in childhood and a reduced risk of 

developing many chronic diseases such cardiovascular disease (CVD), some 

cancers, type 2 diabetes and obesity (DoH, 2009a). The clustering of CVD risk 

factors have been found to be inversely related to CRF in childhood (9 and 15 

year olds) (Anderssen et al, 2007). Obesity is acknowledged as one of the CVD 

risk factors and previous studies have found inverse relationships between body 

composition measures and PA levels (Hussey et al, 2007) and also physical fitness 

(Ortega et al, 2008) in childhood. 

 

The statistics reported in the HSE (2008) with regards to children and adolescents’ 

declining PA levels suggest that a greater understanding is needed of the 

determinants of this behaviour to be able to more effectively promote engagement 

of children and young people in PA (DoH, 2009a). However, only limited 

evidence exists on the cognitive processes involved in forming the determinants 

of children and adolescents’ PA behaviours (Chatzisarantis and Hagger, 2005). 

 

Some theoretical models have been employed to predict both PA intentions and 

behaviour and a number of effective health behaviour change interventions have 

been developed from these theoretical approaches (Sniehotta, Scholz and 

Schwarzer, 2005; Skår et al, 2008). One such theoretical model which has 

received unprecedented empirical support for predicting health behaviours in 

adults (Chatzisarantis et al, 2007a) as well as for the study of PA and behaviour 

change (Chatzisarantis and Hagger, 2005) is Ajzen’s (1991) Theory of Planned 

Behaviour (TPB). 

 

The evidence is much more limited when utilising this theoretical model in 

predicting children and adolescents’ PA intentions and behaviours (Trost, 

Saunders and Ward, 2002b). The TPB postulates that an individual’s behaviour is 
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predicted by their intention to accomplish that behaviour (Blue, 2007). Intention is 

influenced by a set of three constructs (attitude, subjective norms and perceived 

behavioural control (PBC)) that individuals encounter before deciding to engage 

in the given behaviour (Chatzisarantis et al, 2007). 

 

However, the definition of the PBC construct within the TPB has been questioned 

in the literature with Conner and Sparks (2005) suggesting that there are 

considerable similarities between PBC and Bandura’s (1977, as cited in Conner 

and Sparks, 2005) explanations of self efficacy with some researchers believing 

that PBC should be replaced by self-efficacy in the TPB model (Conner and 

Sparks, 2005). These proposed changes to the model require further explorations 

in determining children and adolescents’ PA intentions and behaviours. 

 

Another theoretical model which has received very limited attention in the 

prediction of children and adolescents’ PA intentions and behaviour is Wallston’s 

(1992) Modified Social Learning Theory (MSLT) (Paxton and Sculthorpe, 1999). 

This theoretical model proposes that the prediction of an individual’s health 

behaviour is made up of three cognitive belief elements, which are the locus of 

control, the value placed on the health behaviour and the perceived self-efficacy 

of achieving the health behaviour (Paxton and Sculthorpe, 1999). 

 

Whilst there has been limited support for utilising this model, Chater (2006) 

proposed that to predict children and adolescents’ intentions to be active, 

Wallston’s (1992) model needed extending to encompass personal image and 

renamed this extended version as the Modified Social Learning Theory for 

Children (MSLTc). It has been suggested that this additional construct is required 

when predicting children and adolescents health behaviours because the image a 

healthy person portrays may have important health consequences (Chater, 2006). 

Bélanger-Gravel and Godin (2010) suggest that presenting positive images of 

individuals pursuing a physically active lifestyle encourages children to replicate 

these behaviours. However, this recently developed theoretical model has not 

been tested in the predictions of actual PA, which suggests more research is 
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required to assess the effectiveness of this model in the prediction of 

schoolchildren’s PA intentions and behaviours. 

 

As this introduction has developed, it is clear that this research will encompass a 

multidisciplinary approach documenting both physiological and psychological 

constructs of children and adolescents’ PA behaviours. It is apparent from the 

large percentage of children and adolescents not achieving the levels of PA 

specified in the guidelines that there is a need to intervene and promote the long-

term health benefits of PA (Cale and Harris, 2006). The evidence also suggests 

that PA behaviours learnt during childhood often transfer into adulthood and 

guide lifestyle habits (Kohl, Fulton and Caspersen, 2000). The final part of this 

research will measure the effectiveness of three school-based interventions versus 

a control (the Health And Physical activity Promotion in Youth study (the 

HAPPY study)) on changes in MVPA, CRF and the constructs of both theoretical 

models. 

 

A number of themes have been identified throughout the development of this 

introduction, which requires further explanations. To summarise, the identified 

themes include: (1) children and adolescents current PA levels; (2) measurement 

issues in PA monitoring; (3) PA and relationships to health parameters; (4) 

predicting PA intentions and behaviours using theoretical models and (5) the 

effectiveness of a school-based PA intervention. 
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1.1 Aims and objectives 

 

Theme 1: Children and adolescents current physical activity levels 

 

Study 1: 

• To compare the PA levels and sedentary behaviours of a sample of the 

HAPPY study participants by time (weekday and weekend day), sex and 

school age (middle and upper). 

• To compare whole week PA levels and sedentary behaviours of a sample 

of the HAPPY study participants by sex and school age. 

 

Theme 2: Measurement issues in physical activity monitoring 

 

Study 2: 

• To assess the differences in self-report and accelerometry measured total 

MVPA for weekdays and weekend days in a sample of HAPPY study 

participants. 

 

Study 3: 

• To compare two RT3® triaxial accelerometer cut-offs (Vanhelst et al, 

2010b vs. Rowlands et al, 2004) across each of the activity categories in a 

sample of HAPPY study participants. 

 

Theme 3: Physical activity and relationships to health parameters 

 

Study 4: 

• To determine what body composition measures and PA variables were the 

most significant predictors of CRF in a sample of HAPPY study 

participants. 
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Theme 4: Predicting physical activity intentions and behaviours using 

constructs in two theoretical models 

 

Study 5: 

• Part 1: To investigate if the constructs in a revised Theory of Planned 

Behaviour (RTPB) could be used to predict intentions to be active. 

• Part 2: To determine if the constructs in a RTPB could be used to predict 

directly measured PA of varying intensities (MPA, VPA and MVPA). 

• Part 3: To determine if intentions could be used to predict directly 

measured PA of varying intensities (MPA, VPA and MVPA). 

 

Study 6: 

• Part 1: To investigate if the constructs in a MSLTc (Chater, 2006) could be 

used to predict intentions to be active. 

• Part 2: To determine if the constructs in the MSLTc (Chater, 2006) could 

be used to predict directly measured PA (RT3® triaxial accelerometers) of 

varying intensities (MPA, VPA and MVPA). 

 

Theme 5: The effectiveness of three school-based physical activity 

interventions 

 

Study 7: 

• To determine the effectiveness of the HAPPY study interventions versus a 

control by measuring baseline, mid-year and post intervention MVPA 

change scores. 

• To determine the effectiveness of the HAPPY study interventions versus a 

control by measuring change scores for CRF, the constructs in the RTPB 

and MSLTc and intentions at baseline, data collection 2, data collection 3 

and post intervention. 
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2.0 Physical activity measurement 

 

It is well-established that a dose-response relationship exists between leading a 

physically active lifestyle in childhood and a reduced risk of all-cause mortality 

(DoH. 2009a). Children and adolescents are acknowledged as the most active 

segment of the population (DoH, 2009a). However, emerging evidence has 

revealed that this age group are not consistently fulfilling the government’s 

recommended guidelines of 60 minutes MVPA per day (DoH, 2004; Trost et al, 

2002b) with only 33% of boys and 21% of girls aged 4-15 years meeting the 

levels of PA stipulated in the guidelines (DoH, 2004). 

 

The results from the HSE (2008) were acquired using accelerometry (DoH, 2009). 

Accelerometry devices have been found to provide a more reliable estimate of PA 

in comparison to self-report measures in children (Sirard and Pate, 2001). 

However, self-report measures employed in the HSE (2008) produced similar 

results those using accelerometry with 32% of boys and 24% of girls aged 2-15 

years achieving the levels of PA specified in the guidelines (DoH, 2009a). An 

age-related decline in girls’ PA levels with from 35% of 2 year olds meeting the 

government’s PA guidelines to 27% of 10 year olds to only 12% of 14 year olds 

(DoH, 2009a) was reported. Such trends were not as apparent in boys with 43% of 

2 years olds, 31% of 10 year olds, and 32% of 14 year olds (DoH, 2009a) 

achieving the guidelines. 

 

There was a large contrast in those meeting the levels of PA specified in the 

guidelines between the younger and older age ranges (4-10 and 11-15 year olds) 

when employing accelerometry (DoH, 2009a). For boys, a considerably higher 

percentage of 4-10 year olds reached the government guidelines in comparison to 

the 11-15 year old age group (51% and 7%, respectively) (DoH, 2009a). For girls, 

34% of 4-10 year olds reached the PA guidelines but none of the participants in 

the 11-15 year old age group achieved the guidelines (DoH, 2009a). These 

findings suggest that using accelerometry detects large differences in the 

percentage of children meeting the levels of PA specified in the guidelines when 
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comparing the two age ranges depicted in the HSE (2008). Such differences may 

have been masked when using self-report methods (DoH, 2009a). 

 

As demonstrated in the HSE (2008), children and adolescents’ PA can be assessed 

by either indirect or direct methods or, alternatively, by criterion standards (Sirard 

and Pate, 2001). Whilst it is important to acknowledge criterion standard 

techniques (e.g. doubly labelled water and indirect calorimetry) in predicting 

energy expenditure and validating indirect or direct methods, it is, however, 

beyond the scope of this review to fully examine these methods (Sirard and Pate, 

2001). Therefore, only indirect and direct methods will be reviewed in detail. 

 

Children and adolescents’ PA behaviours are often difficult to assess, therefore, 

the equipment or methods used needs to provide an accurate account of the 

behaviours performed (Sirard and Pate, 2001). This will thereby assist the 

researcher in a number of ways such as assessing existing PA behaviours, relating 

PA levels to health parameters and fitness and measuring possible changes in 

behaviour as a result of a PA intervention (Adamo et al, 2009). 

 

2.0.1 Indirect methods 

 

The PA behaviours of children and adolescents have been measured indirectly by 

a number of different methods, which include self-report questionnaires, 

interviewer-administered questionnaires, proxy reports and diaries (Sirard and 

Pate, 2001). As mentioned previously, indirect methods are often problematic 

when used with children and adolescents’ as this age group have a limited 

cognitive ability to accurately recall the often intermittent and sporadic activity 

performed and can often struggle to categorise the intensity, frequency and 

duration of these activities (Adamo et al, 2009; Sirard and Pate, 2001; Trost, 

2007). However, this method is still heavily relied upon to measure children’s PA 

in large cohort studies due to the low costs involved in administering the measure 

along with the ease of use and feasibility (Adamo et al, 2009; Trost, 2007). It is 

therefore necessary to acknowledge the benefits and limitations of this method. 
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The use of self-report measures with children and adolescents has been critically 

reviewed previously but it is difficult to make comparisons across studies due to 

the array of self-report methods available and also the different criterion standards 

and direct methods employed to validate these self-report methods (Sirard and 

Pate, 2001; Trost, 2007; Adamo et al, 2009). 

 

Corder et al (2009) validated four self-report measures (Youth Physical Activity 

Questionnaire (YPAQ), Children’s Physical Activity Questionnaire (CPAQ), 

Child Heart and Health Study in England Questionnaire (CHASE), Swedish 

Adolescent Physical Activity Questionnaire (SWAPAQ)) with physical activity 

energy expenditure (PAEE). Modified Bland-Altman plots revealed that all 

questionnaires produced a negative correlation with the criterion standard, which 

signified an underestimation of PAEE with increasing levels of PA (Corder et al, 

2009). 

 

Similarly, Adamo et al (2009) reported overestimation of PA when comparing 

indirect measures to accelerometers and heart rate monitors. The reliability of the 

questionnaires employed in the Corder et al (2009) study varied with low 

reliability found for the SWAPAQ with MVPA (intraclass correlation coefficients 

(ICC) = .05) and PAEE (ICC = .02) but high reliability found for the YPAQ with 

MVPA (ICC = .92 and .73, respectively) and PAEE (ICC = .86 and .79, P < .001, 

respectively). These reliability results are in agreement with the findings from the 

Sirard and Pate (2001) review that a large variability exists across studies in terms 

of reliability (R = .51 to .98). 

 

The age of the participant has been documented as a limiting factor in the 

literature with children younger than 10 years being unable to accurately recall PA 

behaviours leading to invalid and unreliable results (Kohl et al, 2000). This may 

have resulted in the low validity result found in the Janz, Witt and Mahoney 

(1995) study who recruited 7-15 year olds (n = 30) to validate three self-report 

measures (Physical Activity Rating (PAR); 3 day Sweat Recall (SR); 3 day 

Aerobic Recall (AR)) against accelerometry (Computer Science Application 
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(CSA) model). The validity of these measures varied from r = -.04-.17 for PAR; r 

= .05-.39 for 3 day SR and r = .46-.51 for 3 day AR. These low correlations create 

uncertainty when using these self-report measures but the wide age range may 

have produced a skewed result with Sirard and Pate (2001) observing that younger 

children lack the ability to correctly recall intensity and duration of activity 

performed. 

 

It has been observed that using self-report methods with children and adolescents 

has produced varying levels of accuracy with some promising results for 

continued use of these methods in large cohort samples when the use of direct 

methods is unrealistic (Trost, 2007). However, it should be noted that caution is 

drawn when using this method with children below the age of 10 years (Kohl et 

al, 2000). It is important to highlight that this was not a comprehensive review of 

indirect methods with only a selection of methods being explored in this review as 

it is beyond the scope of this review to acknowledge all methods. 

 

2.0.2 Direct methods 

 

One of the most widely used direct methods of measuring PA are pedometers, 

which are easily accessible due to their relatively low cost and ease of use (Tudor-

Locke and Myers, 2001; Andre and Wolf, 2007). Pedometers are small and 

unobtrusive and attach to the waistband of the participant to detect total steps 

completed over a given time period (Sirard and Pate, 2001, Rowe et al, 2004). 

Pedometers share similar limitations to accelerometers due to the placement of the 

device, which include a lack of detection of upper body or static movement 

exercises (e.g. weightlifting) and a failure to capture non-ambulatory movements 

(e.g. cycling) but additionally pedometers cannot detect intensity, frequency and 

duration of activity completed (Andre and Wolf, 2007; Trost, 2007). 

 

These limitations have been acknowledged in the literature but there is evidence 

suggesting that these devices have the capability of providing a reliable and valid 

estimate of children’s PA (Rowe et al, 2004; Beets, Patton and Edwards, 2005). 
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Rowe et al (2004) found that the Yamax Digiwalker (SW-200) pedometer 

provided a reliable estimate of children’s (aged 10-14 years; n = 299) habitual PA 

from six days measurement (R = .79). Beets et al (2005) assessed the accuracy of 

four pedometer models (Walk4Life 2505, Digiwalker SW-200, Sun TrekLINQ 

and Digiwalker SW-701) across five treadmill trials covering five walking speeds 

(40, 54, 67, 80 and 94 m·min-1) (participants aged 5-11 years; n = 20). Beets et al 

(2005) found that the ICC between the pedometer steps recorded and actual steps 

observed was low during slow walking (ICC = .225-.599) but the level of 

agreement increased as walking speed increased (94 m·min-1 = ICC > .98). 

 

These studies present reliable and valid findings for using pedometers to assess 

children’s PA and it has been suggested that these devices provide a cheaper 

alternative to the more expensive direct devices (e.g. accelerometers) when 

assessing differences in large population studies (Eston, Rowlands and Ingledew, 

1998; Trost, 2007). However, attention should be drawn to the limitations of these 

devices as it is well-documented that children’s PA is often sporadic and varied 

and pedometers cannot account for patterns of PA or changes in intensity and 

duration (Sirard and Pate, 2001; Trost, 2007). 

 

Another commonly used direct method which estimates PA by plotting the linear 

relationship between its results (heart rate) and oxygen uptake is using heart rate 

monitors (Eston et al, 1998). This relationship can be affected by changes in heart 

rate due to extraneous factors such as the temperature of the environment, fatigue, 

psychological stresses/anxiety or prescribed medications (Sirard and Pate, 2001). 

Past studies have used heart rate monitoring as an estimate of PA (Gavarry et al, 

2003). 

 

Eston et al (1998) assessed the validity of a number of direct methods for 

predicting oxygen uptake in children (mean age 9.20 ± .80 years) and found that 

the results from the triaxial accelerometers and heart rate monitors produced the 

best predictions of oxygen uptake (R2 = .85). However, it should be noted that the 

results from the heart rate monitors only added 2% to the regression model. 
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Corder et al (2008) have suggested that this method provides a valid prediction of 

PA and has the potential to used in combination with motion sensors (e.g. 

accelerometers). This would increase detection of activities such as cycling or 

upper body exercises, which accelerometry on its own cannot accurately measure 

due to its placement on the body (Corder et al, 2008). 

 

2.0.2.1 Accelerometers 

 

A direct measurement tool which has been given considerable attention and has 

been increasingly used in recent years to measure children and adolescents’ PA 

behaviours is the accelerometer (Freedson et al, 2005). Accelerometers are small 

and unobtrusive and are generally worn on the hip but some allow attachment to 

either the wrist or ankle (Freedson et al, 2005; Rowlands, 2007). The devices have 

varying modes for recording activity which range from second-by-second epochs 

to minute-by-minute sampling intervals but these are restricted by the memory 

capacity of the accelerometer (Rowlands, et al, 2004; Rowlands, 2007). 

 

The longer sampling intervals can lead to underestimation of higher intensity 

activity (Rowlands, 2007). This can result in sporadic activity often prominent in 

children and adolescents being ‘averaged out’ with short bursts of vigorous 

intensity activity counteracted with sedentary or lower intensity activity for the 

remainder of the one minute sampling interval (Rowlands, 2007). Accelerometers 

can be used to quantify PA into categories of intensity, frequency, duration and 

total volume of activity accomplished and overcome the recall limitations often 

found when relying on indirect methods with children and adolescents (Rowlands 

et al, 2004; Rowlands, 2007). 

 

There are two main types of accelerometer: the uniaxial device (e.g. Actigraph, 

Fort Walton Beach, FL), which measures changes in movement or velocity on one 

plane (the vertical axis) and the triaxial device (e.g. RT3® triaxial accelerometer, 

StayHealthy, Inc., Monrovia, CA) which records activity counts on three 

orthogonal planes (vertical vector (x), anterior-posterior vector (y) and medial-
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lateral vector (z)) and also calculates a vector magnitude score (composite 

measure) (Rowlands, 2007; Howe, Staudenmayer and Freedson, 2009). A third 

type of accelerometer which will be acknowledged but not reviewed any further 

due to it limited use in the field of children and adolescents’ PA is the 

omnidirectional accelerometer (Actical and Actiwatch, Mini Mitter Co., Inc., 

Bend, OR) which measures movement in the vertical axis but can also detect 

movement in other directions (Rowlands, 2007). 

 

2.0.2.2 Reliability and validity of accelerometers 

 

Eisenmann et al (2004) used indirect calorimetry to validate two uniaxial 

accelerometers (Manufacturing Technology Incorporated (MTI) (Fort Walton 

Beach, FL) accelerometer and Caltrac device) under free-living conditions. The 

sample completed a choreographed routine which included three activities 

(sweeping, bowling and basketball) lasting for a duration of four minutes. Both 

accelerometers, a heart rate monitor (Polar Electro) and a portable gas analysis 

system (Cosmed K4b2) were worn throughout the routine (n = 12; mean age 11.40 

± .40 years) (Eisenmann et al, 2004). When all three activities were combined, 

correlation coefficients were moderate to strong (MTI r = .71; Caltrac r = .82 p < 

.05) (Eisenmann et al, 2004). However, the Bland-Altman plots revealed that both 

devices significantly underestimated energy expenditure (Eisenmann et al, 2004). 

 

Ott et al (2000) assessed the validity of both uniaxial (CSA) and triaxial (TriTrac-

R3D) accelerometers under ‘free play’ conditions. A sample of 28 children tested 

the CSA accelerometer and 16 children (all aged between 9-11 years) tested the 

Tritrac-R3D accelerometer with all children wearing a heart rate monitor whilst 

completing an activity circuit. The activity circuit comprised of eight varying 

intensity activities based on a predicted Metabolic Equivalents (METs) value 

derived from a previously published activity compendium (Ainsworth et al, 1993 

as cited in Ott et al, 2000). The activities ranged from light to very vigorous 

intensity (< 3 METs to ≥ 9 METs) (Ott et al, 2000). 
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The results revealed that both the uniaxial and triaxial accelerometers significantly 

correlated with heart rate (r = .64 and r = .73, respectively) and predicted METs 

(r = .43 and r = .66, p < .001, respectively) (Ott et al, 2000). The TriTrac-R3D 

accelerometer displayed stronger correlations with heart rate and predicted METs 

than the CSA accelerometer and the authors provide support that triaxial devices 

have a greater ability at capturing children’s movement patterns in comparison to 

uniaxial devices (Ott et al, 2000). 

 

A number of limitations identified in this study include the lack of ‘gold standard’ 

measure (e.g. indirect calorimetry) to validate the accelerometers under these ‘free 

play’ PA conditions, which the researchers recognise but conclude that each of the 

measures used to validate the devices provide convergent validity (Ott et al, 

2000). Finally, the published activity compendium (Ainsworth et al, 1993 as cited 

in Ott et al, 2000) which was used to produce the predicted MET values for the 

activity circuit was based on adult data (Ott et al, 2000). 

 

Eston, Rowlands and Ingledew (1998) validated uniaxial and triaxial 

accelerometers (7164 CSA and Tritrac-R3D, respectively) against oxygen uptake 

(n = 30; mean age 9.30 ± .80 years). Children performed a number of set tasks on 

an electronically driven treadmill (walking (4 and 6 km/h) and running (8 and 10 

km/h)) along with playing catch, hopscotch, crayoning and sitting (Eston et al, 

1998). The researchers found the triaxial accelerometer and the oxygen uptake 

measure correlated significantly higher (r = .91, P < .001) than the uniaxial 

accelerometer (r = .78, P < .001) for all measured activities (Eston et al, 1998). 

 

The findings of Eston et al (1998) were confirmed by Rowlands et al (2004) who 

completed a validation study which looked at the relationships between RT3® 

triaxial accelerometer (replacement for the TricTrac-R3D accelerometer) counts 

and oxygen consumption in nineteen boys (mean age 9.50 ± .80 years) and fifteen 

men (mean age 20.70 ± 1.40 years). The results revealed that the accelerometer 

counts correlated significantly with oxygen consumption for all activities for boys 
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(r = .87) and men (r = .85, P < .01), which indicates that these devices are valid 

tools for the measurement of PA (Rowlands et al, 2004, Eston et al 1998). 

 

Further evidence for utilising the RT3® triaxial accelerometer as a valid estimate 

of PA was provided by Hussey et al (2009). Twenty participants (12 boys and 8 

girls) aged 7-12 years were asked to wear an RT3® triaxial accelerometer and 

Oxycon mobile system (Hussey et al, 2009). Participants performed four exercises 

(walking at 3 km/h-1; brisk walking/running at 6 km/h-1; brisk walking/running at 

6 km/h-1 on a 10% gradient incline and running at 9 km/h-1) on a treadmill (Viasys 

LE 300 CE) for five minutes each followed by a five minute rest (Hussey et al, 

2009). Significant correlations were found between the accelerometer and the 

indirect calorimetry energy expenditure results for each of the four activities (r = 

.56-.84, P < .01) (Hussey et al, 2009). Bland-Altman plots revealed that the limits 

of agreement were relatively close together for each of the activities tested, 

ranging from walking at 3 km/h-1 (-1.22, .83) to jogging at 9 km/h-1 (3.67, 1.24) 

(Hussey et al, 2009) thus supporting the use of this device as a valid and reliable 

measure of PA in 7-12 year old children (Hussey et al, 2009). 

 

Finally, Vanhelst et al (2010a) provided evidence for the reliability of the RT3® 

triaxial accelerometer for measuring PA under normal living conditions in a 

sample of sixty adolescents (mean age of 13.30 ± 2.10 years). Participants 

completed a number of activities at different intensities of 15 minutes in duration 

ranging from reading a book (sedentary) to running on a treadmill at 4 and 6 

km/h-1 (moderate and vigorous intensity) (Vanhelst et al, 2010a). Participants 

wore two accelerometers (placed on the right hip) along with a heart rate monitor 

and a gas analyser (CPX, Medical Graphics, Saint Paul, MN) whilst completing 

each of the activities (Vanhelst et al, 2010a). 

 

Intra-instrument coefficient of variation decreased in variability as intensity 

increased with sedentary behaviours showing the greatest variation (vector 

magnitude 17.30 ± 2.30 counts·min-1) compared to moderate and vigorous 

intensity activities (9.50 ± .70 counts·min-1 and 6.60 ± .10 counts·min-1, 
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respectively) (Vanhelst et al, 2010a). These results suggest that this device 

displays good reliability for moderate and vigorous intensity activities in 

adolescents (Vanhelst et al, 2010a). However, it cannot be assumed that these 

devices will show the same levels of accuracy for less active behaviours (e.g. 

sedentary behaviours) (Vanhelst et al, 2010a). 

 

2.0.2.3 Accelerometry data analysis 

 

Whilst accelerometry is becoming one of the most widely used direct methods of 

PA assessment (Corder et al, 2009) many uncertainties and challenges still exist 

when using accelerometry devices (Mattocks et al, 2008). These will be discussed 

in more detail in the forthcoming sections. The controversy surrounding  some of 

the decision making processes involved in the data reduction of the outpur from 

these devices such as; choosing which published activity threshold to use, 

determining the measurement criteria for habitual PA (the number of hours 

required for each measured day and the total number of days needed to determine 

habitual activity); including weekday and weekend day activity and compliance 

issues with using direct measures (Mattocks et al, 2008), will also be discussed. 

 

2.0.2.4 Published accelerometer activity thresholds 

 

The lack of unification of PA cut-offs for either uniaxial or triaxial accelerometers 

make comparisons across studies difficult (Treuth et al, 2004). A number of 

validated PA cut-offs have been developed for both types of accelerometer 

(Mattocks et al, 2007; Rowlands et al, 2004; Vanhelst et al, 2010b). Whilst it is 

important to acknowledge both types of accelerometer, it is beyond the scope of 

this thesis to include all published cut-offs, therefore, only a selection of cut-offs 

have been included. 

 

The Actigraph accelerometer appears to be one of the most widely used 

accelerometers for measuring children and adolescents PA (Corder et al, 2008) 

but the comparison across studies is difficult when different cut-offs are employed 
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to quantify children’s PA levels (Trost et al, 2011). One of these was developed 

by Puyau et al (2002), who established cut-offs for sedentary behaviour and light, 

moderate and vigorous intensity PA in children aged 6-16 years (n = 26). 

 

Puyau et al (2002) tested the validity of the CSA Actigraph (model 7164) (1-

minute epochs) against a measure of energy expenditure (room respiration 

calorimetry) Participants (n = 26) completed a number of structured activities 

which varied in intensity from sedentary (e.g. playing a computer game sitting) to 

vigorous (e.g. jogging on a treadmill at an age-adjusted speed) (Puyau et al, 

2002). The cut-offs for the four intensities were calculated using a linear 

regression of activity energy expenditure on activity counts (kcal/kg/minute) and 

are shown in table 2.1 (Puyau et al, 2002). 

 

Table 2.1: Puyau et al (2002) CSA Actigraph (model 7164) accelerometer cut-

offs. 

Activity category 

 

Activity counts 

(counts·min-1) 

Intensity 

(kcal/kg/minute) 

Sedentary < 800 < .015 

Light Physical Activity (LPA) < 3200 ≥ .015 and < .05 

Moderate Physical Activity (MPA) < 8200 ≥ .05 and < .10 

Vigorous Physical Activity (VPA) ≥ 8200 ≥ .10 

 

A more recent study conducted by Evenson et al (2008) validated the Actigraph 

(model 7164) accelerometer using 15 second epochs with indirect calorimetry 

((Cosmed, model K4b2) (n = 33, aged 5-8 years). Participants completed ten 

activities ranging in intensity from sedentary to vigorous with the Receiver 

Operating Characteristic curve analysis employed to calculate the different cut-

offs (table 2.2 displays the Evenson et al, 2008 cut-offs). 

 

The cut-offs for the Evenson et al (2008) study are a lot lower than the Puyau et al 

(2002) calculations. These differences could relate to epoch collection time, which 

was not consistent across the two studies. The Evenson et al (2008) cut-offs are 
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the more appealing with the shorter epochs, which means that there was a greater 

opportunity of capturing sporadic PA, which is often seen with children. In 

comparison, Puyau et al (2002) used 1-minute epochs and this remains the most 

practical as this epoch length is often used to collect seven day habitual PA data 

due to the memory capacity of many accelerometers. 

 

However, using 1-minute epochs increases the risk of inaccuracies of failing to 

detect shorter bursts of high intensity activity which will be averaged out over a 

one minute sampling period (Rowlands, 2007). Few studies have utilised the 

statistical analysis (Received Operating Characteristic curve analysis) employed 

by Evenson et al (2008) and have preferred to employ linear regressions when 

calculating cut-offs. However, Evenson et al (2008) suggest that there are 

problems with employing the latter statistical method due to the limitation of 

aerobic energy expenditure not always correlating linearly when activity reaches 

the higher intensities. 

 

Table 2.2: Evenson et al (2008) CSA Actigraph (model 7164) accelerometer 

cut-offs. 

Activity category 

 

Activity counts 

(per 15 seconds) 

Metabolic equivalent 

(METs value) 

Sedentary 0-25  

LPA 26-573  

MPA 574-1002 3.4-5.9 

VPA ≥ 1003 > 5.9 

 

The differences in the calculation of cut-offs have been further complicated by the 

controversies in the literature regarding the cut-off for MPA and whether this 

intensity is equivalent to 3 or 4 METs (Mattocks et al, 2007). Many studies have 

adopted the 3 METs cut-off for MPA but there is growing evidence that 4 METs 

may provide a more accurate account of this intensity (Mattocks et al, 2007). It is 

documented that 4 METs better reflects moderate intensity PA in children (Treuth 

et al, 2004 and Harrell et al 2005 as cited in Mattocks et al, 2007). 
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A calibration study by Mattocks et al (2007) developed cut-offs for MPA (3 and 4 

METs) and VPA for the Actigraph (model 7164) accelerometer derived 

specifically for 12 year old children (n = 246; mean age: 12.40 ± .20 years) who 

were part of a larger study (Avon Longitudinal Study of Parents and Children 

(ALSPAC)) (Mattocks et al, 2007). Participants wore the accelerometer and a 

portable gas analysis system (Cosmed K4b2) and performed six activities (lying, 

sitting, slow walking, brisk walking, jogging and hopscotch) for a duration of five 

minutes intervals with each proceeding activity increasing in intensity (Mattocks 

et al, 2007). 

 

The Mattocks et al (2007) cut-offs for MPA (3 and 4 METs) and VPA (6 METs) 

are displayed in table 2.3, which were calculated from an energy expenditure 

prediction equation. The difference between the moderate intensity cut-offs (3 and 

4 METs) is 1275 counts·min-1 (Mattocks et al, 2007). This represents a large 

difference in the cut-off for what is the government’s recommended minimum PA 

level for children and adolescents and suggests that misclassification could readily 

occur when using different MET cut-offs for this intensity (Mattocks et al, 2007). 

The evidence suggests that the 4 METs cut-off for moderate intensity PA is 

beginning to be adopted in the literature for children (Riddoch et al, 2007). 

However, researchers will continue to be presented with these controversies in 

cut-offs until a standardised cut-off is agreed which will allow comparisons to be 

easily made across studies. 

 

Table 2.3: Mattocks et al (2007) CSA Actigraph (model 7164) accelerometer 

cut-offs for moderate (3 and 4 METs) and vigorous (6 METs) intensity 

physical activity. 

Activity category 

 

Activity counts 

(counts·min-1)* 

Metabolic equivalent 

(MET value) 

MPA > 2306 3 

MPA > 3581 4 

VPA > 6130 6 

*Cut-offs adjusted for age and sex. 
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Another commonly employed device is the RT3® triaxial accelerometer with 

validated cut-offs developed for sedentary, LPA, MPA and VPA by Rowlands et 

al (2004). This study validated the accelerometer output from seven activities 

(seated, kicking a ball, hopscotch, walking on a treadmill at 4 km-h-1 and 6 km-h-1 

and running on a treadmill at 8 km-h-1 and 10 km-h-1) against indirect calorimetry 

(SVO2) (Rowlands et al, 2004). Nineteen boys and 15 men completed the seated 

activity for 10 minutes and the other activities for four minutes each (Rowlands et 

al, 2004). For both boys and men, the RT3® triaxial accelerometer correlated 

significantly (P < .01) with oxygen consumption for all activities (r = .87 and r = 

.85; respectively), for treadmill activities (r = .89 and r = .79, respectively) and for 

unregulated activities (r = .82 and r = .89, respectively) (Rowlands et al, 2004). 

 

Table 2.4 displays the sedentary behaviour and other PA intensity thresholds 

(Rowlands et al, 2004). For all activities, the counts for MPA (≥ 3 METs) and 

VPA (≥ 6 METs) were similar for both boys and men (boys and men = ≥ 3 METs 

= 970 and 984 counts·min-1, respectively; ≥ 6 METs = 2333 and 2340.80 

counts·min-1, respectively) (Rowlands et al, 2004). When the counts were 

calculated for the treadmill activities, a difference of 489.40 counts·min-1 was 

found between boys and men for MPA (1806 and 1316.60 counts·min-1, 

respectively) and 386.50 counts·min-1 difference for VPA between boys and men 

(3022 and 2636.50 counts·min-1, respectively) (Rowlands et al, 2004). For 

unregulated activities, similar counts·min-1 were found for boys and men for MPA 

(667 and 732.40 counts·min-1, respectively) but a difference of 292 counts·min-1 

was found for VPA between boys and men (1506.10 and 1798.10 counts·min-1, 

respectively) (Rowlands et al, 2004). 

 

This findings highlight the fact that activity type can cause a variation in activity 

counts between children and adults. The main differences in activity counts were 

found in treadmill activities but it has been observed that completing these types 

of activities under superficial conditions in a laboratory can cause differences in 

activity counts in comparison to performing the activity under free-living 

conditions (Nichols et al, 2000 as cited in Rowlands et al, 2004). The small 
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sample size and the lack of female participants are limitations of this study 

(Rowlands et al, 2004). 

 

Table 2.4: Rowlands et al (2004) RT3® triaxial accelerometer cut-offs. 

Activity category 

 

Activity counts 

(counts·min-1) 

Metabolic equivalent 

(METs value) 

Sedentary < 288 < 1.5 

LPA 288-969 1.5 

MPA 970-2332 3 

VPA 2333-3200 6 

 

Recently, Vanhelst et al (2010b) developed RT3® triaxial accelerometer cut-offs 

for sedentary, LPA, MPA and VPA levels, which differed from the cut-offs 

developed by Rowlands et al (2004). Participants (n = 40, aged 10-16 years) 

completed ten activities of different intensities with the accelerometer outputs 

being validated in a similar manner to the Rowlands et al (2004) study using 

indirect calorimetry (Vanhelst et al, 2010b). The activities were chosen to reflect 

typical activities undertaken during free-living conditions and ranged from 

sedentary behaviour (reading) to moderate and vigorous (running on a treadmill 

with a 3% slope at 4 km-h-1 and 6 km-h-1, respectively) intensity (Vanhelst et al, 

2010b). 

 

Vector magnitude output correlated significantly with oxygen consumption (r = 

.87, P < .001) (Vanhelst et al, 2010b) and the Vanhelst et al (2010b) cut-offs are 

displayed in table 2.5. A number of differences have been observed between the 

two published sets of RT3® triaxial accelerometer cut-offs evaluated in this 

current review. For example, the Vanhelst et al’s (2010b) MPA cut-off is 29 

counts·min-1 lower than the equivalent Rowlands et al’s (2004) cut-off (951 vs. 

970 counts·min-1, respectively). 

 

A much larger difference is found between the two cut-offs for VPA with the 

Vanhelst et al’s (2010b) cut-off being 1077 counts·min-1 higher than Rowlands et 
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al’s (2004) cut-off. Vanhelst et al (2010b) suggests that there similarities between 

their cut-offs and the Rowlands et al’s (2004) cut-offs and have compared their 

VPA cut-off with that of Rowlands et al (2004) for treadmill activities (3410 vs. 

3022 counts·min-1). However, if the same comparison is made for MPA then there 

is an 855 counts·min-1 difference between the two published cut-offs (951 vs. 

1806 counts·min-1, respectively). 

 

Table 2.5: Vanhelst et al (2010b) RT3® triaxial accelerometer cut-offs. 

Activity 

category 

Activity counts 

(counts·min-1) 

Heart rate 

 (beats·min1) 

VO2 

(ml·kg-1·min1) 

Sedentary 0-40 83.60 ± 10.80 4.50 ± .80 

LPA 41-950 106.10 ± 13.20 7.90 ± 1.80 

MPA 951-3410 126 ± 15.90 15.40 ± 3.50 

VPA > 3410 163.40 ± 19.20 24 ± 3.70 

 

These controversies in converting accelerometer outputs into appropriate cut-offs 

are not new in the literature (Trost et al, 2011). However, RT3® triaxial 

accelerometers have not been as readily used as Actigraph accelerometers, which 

has meant limited cut-offs for this device have been developed for children and 

adolescents and limited studies have compared the different cut-offs (Rowlands et 

al, 2004; Vanhelst et al, 2010b). The two published cut-offs mentioned in this 

review highlight the differences in MPA and VPA and identify how 

misclassification can occur when assessing whether children and adolescents are 

meeting the levels of PA specified in the government guidelines (Rowlands et al, 

2004; Vanhelst et al, 2010b; DoH, 2004). 

 

The Vanhelst et al (2010b) calibration study was not without limitations which 

included the small sample size and the use of a treadmill to categorise walking at 

1.5 km·h-1 for LPA and for all MPA and VPA levels. The authors suggest that the 

activities employed in the validation reflect activities completed under free-living 

conditions (Puyau et al, 2002 and Treuth et al, 2004b as cited in Vanhelst et al, 

2010b). However, as mentioned in the limitations for the Rowlands et al (2004) 
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study, different results may have been recorded in the Vanhelst et al (2010b) study 

due to the superficial laboratory conditions employed (Nichols et al, 2000 as cited 

in Rowlands et al, 2004). 

 

The controversy surrounding the establishment of cut-offs has led to studies 

comparing the amount of PA achieved when using different cut-offs. Cliff and 

Okely (2007) compared two published cut-offs for the MTI Actigraph (model 

9164) accelerometer (Sirard et al, 2005 and Puyau et al, 2002) in determining time 

spent in MVPA. Fifty-eight participants aged 3-5 years old completed 5 days of 

PA monitoring (Cliff and Okely, 2007). Sirard et al’s (2005) MVPA cut-offs were 

age specific for 3, 4 and 5 year olds (≥ 2460; ≥ 3248 and ≥ 3564 counts·min -1, 

respectively) whereas Puyau et al (2002) developed the same MVPA cut-off for 

all three age groups (≥ 3200 counts·min-1). 

 

A lack of agreement was found between the two cut-offs, producing mean errors 

of 32.35 counts·min-1 (95% limits of agreement 7.93-56.77) for 3 year olds; -1.28 

counts·min-1 (95% limits of agreement -4.65-2.10) for 4 year olds and -6.53 

counts·min-1 (95% limits of agreement -14.88-1.83) for 5 year olds (Cliff and 

Okely, 2007). This study confirms that these two published cut-offs lack 

agreement in quantifying MVPA in preschool children (Cliff and Okely, 2007) 

and reinforces the need for a standardisation of cut-offs so that comparisons can 

be made across studies. This study also highlighted discrepancies when using an 

age specific cut-off versus a cut-off for all age groups (Cliff and Okely, 2007). 

This was most apparent when analysing the 3 year old age group as a difference 

of 740 counts·min-1 was observed between the two cut-offs which were designed 

to identify the same intensity (Cliff and Okely, 2007). 

 

The results of Cliff and Okely (2007) are supported by the findings of Guinhouya 

et al (2006) who noted a lack of agreement between two uniaxial accelerometer 

MVPA cut-offs. These two cut-offs were by Trost et al (2002a) (developed from 

the Freedson et al (1997) prediction equation) and Puyau et al (2002) who defined 

the cut-off for MVPA as ≥ 1000 and ≥ 3200 counts·min -1, respectively.  PA was 
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monitored for three consecutive days using Actigraph (model 7164) 

accelerometers (n = 45, aged range 8-11 years) (Guinhouya et al, 2006). The 

Bland-Altman plots revealed a lack of agreement between the two cut-offs with a 

mean error of 113 minutes/day (95% limits of agreement 56.10-170.40) 

(Guinhouya et al, 2006). 

 

This study highlights the differences in cut-offs in classifying MVPA (Guinhouya 

et al, 2006). Given that the government places great importance on recommending 

that children participate in 60 minutes of MVPA everyday to experience the 

underlying health benefits previously mentioned and given these differing cut-offs 

findings, it is vital that a universal cut-off is developed to reduce the risk of 

misclassification (DoH, 2004; Guinhouya et al, 2006). 

 

Mota et al (2007) demonstrated that two different cut-offs produced varying 

results in terms of children achieving the levels of PA specified in government 

guidelines (DoH, 2004). The Freedson et al (1997) and Puyau et al (2002) 

respective MVPA cut-offs were employed which had been derived specifically for 

the MTI (model 7164) accelerometer (n = 62; age range 8-16 years). Both sexes 

completed significantly more MVPA when employing the Freedson et al (1997) 

cut-off in comparison to the Puyau et al (2002) cut-off (boys = 149 ± 72.60 vs. 

35.20 ± 24.50 minutes.day-1; girls = 111.40 ± 56.90 vs. 27.80 ± 17.10 

minutes.day-1, p ≤ .01, respectively). When utilising the Freedson et al (1997) cut-

off, a significantly higher percentage of both sexes achieved the levels of PA 

stipulated in the guidelines in comparison to using the Puyau et al (2002) cut-off 

(boys = 95.7% vs. 17.4%; girls = 87.2% vs. 5.1%, p < .001, respectively) (Mota et 

al, 2007). 

 

A recent study by Trost et al (2011) validated five published cut-offs for the 

Actigraph accelerometer (Freedson et al, 2005; Puyau et al, 2002; Treuth et al, 

2004; Mattocks et al, 2007; Evenson et al, 2008). Twelve standardised activities 

ranging from sedentary behaviour to vigorous PA were completed for five 

minutes each (sedentary lying down trial lasted for ten minutes) (n = 206, age 
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range 5-15 years._ (Trost et al, 2011).  Participants wore an Actigraph (model 

GT1M) accelerometer along with a measure of indirect calorimetry (Oxycon 

Mobile, Yorba Linda, CA) with the accuracy of each set of cut-offs tested by 

weighed Kappa statistics, sensitivity and specificity and receiver-operating 

characteristic-area under the curve (ROC-AUC) (Trost et al, 2011). 

 

ROC-AUC analysis revealed that the Freedson et al (2005) and Evenson et al 

(2008) cut-offs had the best classification accuracy of MVPA (.90) of the five 

published cut-offs (Trost et al, 2011). When analysing the accuracy of results for 

all four activity categories (sedentary, light, moderate and vigorous), the only 

published cut-off to receive acceptable classification accuracy was the Evenson et 

al cut-offs (2008) (ROC-AUC = .90, .70, .74, .84, respectively) (Trost et al, 2011). 

These results provide some accurate conclusions for researchers when using 

Actigraphs that the Evenson et al (2008) cut-offs provide the most accurate 

estimation of PA across the four categories in a wide age range of children and 

adolescents (5-15 years) (Trost et al, 2011). 

 

This review has acknowledged the availability of a number of different sets of 

uniaxial and triaxial accelerometer physical activity intensity cut-offs, and 

highlighted the subsequent difficulties researchers are presented with when 

selecting which cut-offs to use for their specific device (Rothney et al 2008). 

There has been no standardisation across studies of the procedure and activities 

completed when validating these cut-offs and many were determined in 

laboratories using activities which may not have accurately replicated ‘free-living 

conditions’ (Rothney et al, 2008) The research conducted by Trost et al (2011) has 

tried to clarify which are the most accurate cut-offs when using the Actigraph 

accelerometer but future research must establish this same level of clarity for all 

accelerometers in commercial use. 
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2.0.2.5 Sampling interval 

 

Accelerometers are programmed to measure PA over set sampling intervals which 

are known as epochs (Rowlands, 2007). The researcher must decide which 

sampling interval (e.g. 1-second, 10-seconds or 1-minute) to use but this is reliant 

upon the memory capacity of the accelerometer (Rowlands, 2007). The RT3® 

triaxial accelerometer can record changes in movement on all three planes and 

provide a vector magnitude score for a maximum of three hours when the 

sampling is set at 1-second epochs (Rowlands, 2007). The Actigraph (model 

7164) accelerometer in comparison has the capacity to record for nine hours using 

1-second epochs and the new model Actigraph accelerometer (model GT1M) has 

a larger memory capacity to record for approximately six days on the same epoch 

length (Rowlands, 2007). 

 

These varying sizes in accelerometry memory have led many researchers to opt 

for 1-minute sampling intervals when measuring children’s habitual PA 

(Rowlands, 2007). However, choosing this sampling interval is not without 

limitations. Vanhelst et al (2010b) acknowledge that using longer epoch lengths 

may cause the data to be smoothed out due to the sporadic and short bursts of high 

intensity activity and the inclusion of more sedentary activity in the same epoch. 

Rowlands et al (2006) examined the effect of using different epoch lengths (1-

second and 1-minute) on PA outputs in 7-11 year old children (n = 25). The 

RT3® triaxial accelerometer was utilised in this study and the Rowlands et al’s 

(2004) cut-offs (LPA, MPA, VPA, hard PA and very hard PA) were used to 

recode the data. 

 

No significant differences were observed between the two epoch lengths for light 

and hard (≥ 9 METs) PA.. However, differences were found for MPA and VPA 

with the 1-minute epoch significantly overestimating time spent in these 

intensities in comparison to the 1-second epoch (MPA = 40.00 ± 17.10 vs. 30.60 ± 

6.70 minutes; VPA = 11.60 ± .90 vs. 8.40 ± .40 minutes, p < .01, respectively) 

(Rowlands et al, 2006). For very hard PA (≥ 12 METs), the 1-minute epoch 
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underestimated PA in comparison to the 1-second epoch (3.70 ± .90 vs. 12.40 ± 

1.00 minutes, p < .01, respectively) (Rowlands et al, 2006). These findings 

highlight the problem of underestimation of MPA and VPA when using this 

device on 1-minute epochs (in comparison to 1-second epochs) which could be 

problematic when trying to accurately prescribe a set intensity for interventions or 

looking at the relationships between intensity and health parameters, e.g. fitness 

(Rowlands et al, 2006). 

 

2.0.2.6 Accelerometer wear time 

 

The benefits of recording children’s PA directly are clear (Rowlands, 2007). This 

equipment is becoming increasingly used but there still remain a number of 

uncertainties when analysing collected data (Mattocks et al, 2008). One of these 

uncertainties is determining the accelerometry wear time criterion, which is 

difficult due to the varying published literature on the recommended times for a 

measured day and also the total number of days needed to establish habitual PA 

(Mattocks et al, 2008). 

 

Janz et al (1995) examined how many days monitoring were needed to accurately 

assess habitual PA in 7-15 year old children (n = 30; mean age 11.20 ± 2 years). 

CSA accelerometers were worn for twelve hours per day for six consecutive days 

(Janz et al, 1995). Four days of monitoring produced an intraclass reliability 

coefficient of between r = .75-.78 with the reliability increasing to between r = 

.81-.84 when six days monitoring were included (Janz et al, 1995). The 

researchers suggest that four days monitoring is acceptable in this age group (Janz 

et al, 1995). 

 

Although, caution is drawn when comparing accelerometry studies, similar 

findings to the study by Janz et al (1995) were observed by Trost et al (2000). 

This study included schoolchildren (189 males, 192 females) in grades 1-12 and 

examined how many days of direct PA monitoring were needed to establish 

habitual PA levels. Participants wore a CSA (model 7164) accelerometer (minute-
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by-minute activity counts used to calculate MVPA) during waking hours for 

seven consecutive days (Trost et al, 2000).  

 

It was found that four to five days of continuous PA monitoring produced a 

reliability coefficient of r = .80 in children in grades 1-6 and eight to nine days 

monitoring was needed for children in grades 7-12 (r = .80) (Trost et al, 2000). 

This study also recognised differences in weekday and weekend day MVPA with 

the younger age group performing greater levels of MVPA on weekend days in 

comparison to weekdays but the opposite occurred for the older age group with 

less MVPA performed on weekend days in comparison to weekdays (Trost et al, 

2000). These findings briefly address the importance of including both weekday 

and weekend day activity when assessing habitual PA (Trost et al, 2000). 

 

In contrast to Trost et al (2000), a study by Mattocks et al (2008) report that a 

minimum of three days wear time (600 minutes per day) is sufficient to determine 

habitual PA (n = 5595; mean age 11.77 ± .23 years). The study examined a 

number of different accelerometry wear times (600, 540, 480, 420 minutes/per 

day) and number of days needed for analysis and found an acceptable reliability of 

R = .70 was achieved for all four wear times when at least three days wear time 

was included in the analysis (Mattocks et al, 2008). Ridgers et al (2010b) adopted 

the 540 minutes and three days wear time approach due to the acceptable 

reliability reported in the Mattocks et al (2008) study. 

 

In contrast to Mattocks et al (2008), Rowlands, Pilgrim and Eston (2008) 

employed a minimum daily wear time criteria of 600 minutes for weekdays and 

480 minutes for weekend days with a minimum habitual PA wear time criteria of 

three weekdays and one weekend day. The different wear time criteria for 

weekdays and weekend days is justified in the literature that young people’s 

activity patterns are more variable on weekend days in comparison to weekdays as 

they are not following the structured school day (Rowlands, 2007 as cited in 

Rowlands, Pilgrim and Eston, 2009). 
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The number of waking hours is also suggested to be less on weekend days thereby 

reducing the hours wear time which implies that to ensure the capture of data on 

these days that a lower wear time criteria is needed (Rowlands, 2007 as cited in 

Rowlands et al, 2009). The inclusion of three weekdays and one weekend day 

reiterates the Trost et al (2000) argument that differences exist in children’s PA 

behaviours between these two time periods. Interestingly, Mattocks et al (2008) 

report that weekend day wear time is not part of their criteria for inclusion in the 

analysis, although they observed that 90% (n = 5595) of their study sample had 

data for one weekend day. 

 

The differences in wear time criteria (measured day and habitual PA) illustrate the 

difficulties researchers are presented with when analysing their data. Mattocks et 

al’s (2008) justification for a minimum of the three days wear time is to maximise 

power and to reduce the number of participants excluded from future analysis. 

The sample size for this study (n = 5595) meant only small differences were 

observed between weekday and weekend day activity but the authors 

acknowledge that smaller samples may detect differences between these time 

periods (Mattocks et al, 2008). This suggests that studies assessing smaller 

samples may need to adopt the Rowlands et al’s (2009) approach and include both 

weekdays and weekend days. 

 

2.0.2.7 Differences in weekday and weekend day physical activity levels 

 

There is some controversy in the literature as to whether differences exist between 

weekday and weekend day PA. As mentioned previously, Mattocks et al (2008) 

found little difference between these two time periods in a relatively large 

participant sample (n = 5595). In contrast, Rowlands et al (2008) reported a 

greater frequency and duration of PA for both boys and girls on weekdays versus 

weekend days (n = 84; aged 9-11 years). These results are supported by 

Rowlands, Eston and Ingledew (1999) who found that weekend day PA levels 

were significantly lower than weekday PA (n = 34; mean age = 9.50 ± .70 years). 
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Sex differences have been acknowledged in weekday and weekend day PA with 

Ridgers et al (2010b) reporting that 9-10 year old boys (n = 45) undertook 86.50 ± 

42.50 minutes of PA in comparison to girls (n = 65) who participated in 74.30 ± 

35.30 minutes during weekend days with boys being particularly more active than 

girls during weekend day mornings. However, differences between boys and girls’ 

weekday PA was small (82.80 ± 28.70 minutes and 81.70 ± 26.40 minutes, 

respectively) and a small but higher percentage of girls in comparison to boys 

achieved the levels of PA specified in the government guidelines (72.3% vs. 

71.1%, respectively) (Ridgers et al, 2010b). The structured school environment 

may play an important role in increasing the likelihood of PA behaviours 

occurring whereas the unstructured environment encountered on weekend days 

could be detrimental in maintaining the PA levels accomplished on weekdays 

(Rowlands et al, 2008). However, as Mattocks et al’s (2008) suggest there is no 

universal agreement that differences exist between these two time periods. 

 

Interestingly, a number of studies have not found any significant differences 

between children’s weekday and weekend day PA levels (Sallis et al, 1997; 

Wilkin et al, 2006). In contrast to the findings reported by Rowlands et al (1999) 

and Rowlands et al (2008), Sallis et al (1997) noted no significant group 

differences between weekday and weekend day PA as measured by accelerometry 

and self-reported PA (n = 955, aged 9 years). Sallis et al (1997) reported a mean 

weekly PA of 25.30 minutes and 23.90 minutes for boys and girls, respectively, 

with no significant differences found between weekday and weekend day PA (p < 

.05). Similarly, Wilkin et al (2006) observed comparable levels of PA for both 

weekdays and weekend days in children completing the EarlyBird study across 

three age groups (mean age of 4.9, 9, and 15.80 years).  

 

Finally, the HSE (2008) reported similar daily minutes spent in MVPA for 

weekday and weekend days in 4-7 year olds (weekday vs. weekend day = boys = 

123 vs. 126 minutes; girls = 99 vs. 103 minutes). However, differences were 

observed between weekday and weekend day activity for 8-11 year olds (weekday 

vs. weekend day = boys = 81 vs. 70 minutes; girls = 58 vs. 47 minutes) and 12-15 
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year olds (weekday vs. weekend day = boys = 55 vs. 43 minutes; girls = 31 vs. 20 

minutes) (DoH, 2009a). These findings confirm the typical age-related decline in 

overall activity with weekend day activity enduring a greater decline than 

weekday activity (DoH, 2009a). 

 

2.0.2.8 Compliance issues 

 

As with all direct methods, the fundamental factor determining the collection of 

data is the reliance upon the participant wearing the device (Rowlands, 2007). It 

appears that with more studies employing direct methods that many are reporting 

excluded data due to non-compliance. For example, the Mattocks et al (2008) 

study recruited a large sample of 6622 participants (mean age: 11.77 ± .23 years) 

to measure habitual PA using accelerometry but the authors report a drop 

out/exclusion of 1027 participants (n = 5595). The criteria for inclusion varies 

between studies and has been mentioned previously as one of the many challenges 

with analysing accelerometry data but also understanding and improving 

compliance is a key factor to reducing data loss (Rowlands, 2007; Sirard and 

Slater, 2009). 

 

A study assessing accelerometer compliance found 92% of children in grades 6-8 

wore the device for three or more days, 86% completed four or more days 

monitoring and 50% achieved seven days monitoring (Van Coevering et al, 2005). 

A total of 316 participants were recruited to this study with 255 valid datasets 

included in the analysis (Van Coevering et al, 2005). A number of compliance 

incentives were used to maximise the data collected, which included written, 

verbal and practical instructions on wearing the device during the monitoring 

period (seven days); the researchers phone numbers were provided to offer advice; 

the researchers visited the school (days five and seven) and a monetary incentive 

was offered for the return of the device on the correct day (Van Coevering et al, 

2005). 
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No significant differences in compliance were observed between each school 

grade (P < .10) or between sexes or racial group (Van Coevering et al, 2005). 

BMI was assessed and participants were separated into two categories, which 

were overweight (BMI ≥ 85 th percentile for age and sex) (n = 64) or non-

overweight (n = 184). The overweight group displayed significantly higher 

compliance than the non-overweight group (P < .006) (Van Coevering et al, 

2005). 

 

Although, the Van Coevering et al (2005) study encouraged compliance through a 

number of different incentives, it did not measure the effectiveness of the different 

approaches on accelerometry wear time. However, Sirard and Slater (2008) did 

test the compliance of wearing the Actigraph (model 7164) accelerometer for 

seven days in children in grades 9-12 (n = 87) under four conditions. These 

conditions were: (1) receiving three reminder phone calls about wearing the 

device during the monitoring period; (2) keeping a record of when the 

accelerometer was worn and times when it was taken off and the reasons for 

removal; (3) compensation of $5 for completing above 10 hours wear time per 

measured day plus $10 for returning the accelerometer (the three other conditions 

were given $35 for completing the study plus $10 for returning the accelerometer) 

and (4) control condition (Sirard and Slater, 2009). 

 

The findings from the Sirard and Slater (2009) study revealed that condition 3 

produced the highest compliance of the four conditions with 96% of participants 

completing at least four days wear time which was significantly higher (P = .04) 

than the other conditions. Condition 2 produced a compliance of 85%; condition 1 

had 72% compliance and the control condition had 70% compliance. These results 

imply that children in grades 9-12 require a monetary reward to ensure adequate 

wear time is achieved (Sirard and Slater, 2009). 

 

Unfortunately, not all studies can justify and/or have the funding to provide 

volunteers with compensation for accelerometry wear time. The findings from the 

Sirard and Slater (2009) study suggest that the alternative option is condition 2, 
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which produced the second highest compliance. Both the Van Coevering et al 

(2005) and the Sirard and Slater (2009) studies have highlighted how different age 

groups and body weight categories have varying compliance to accelerometry 

wear time. 

 

However, using such strategies like the compensation condition employed in the 

Sirard and Slater (2009) study is highly dependent on monetary reward for wear 

time. This type of compliance could possibly bias the results and make them 

incomparable to other studies that have not used compliance incentives (Van 

Coevering et al, 2005). Finally, it has been suggested that the season the data is 

collected in could influence wear time compliance with the summer season 

potentially observing lower levels of compliance as the accelerometer is more 

noticeable due to the type of clothing worn during this time period (Van 

Coevering et al, 2005). 

 

2.0.2.9 Sex and age differences in directly measured physical activity 

 

Past studies assessing children’s PA levels directly have typically found that boys 

are more active than girls from as early as six years old with this trend continuing 

into adolescence (Hussey et al, 2007; Gavarry et al, 2003; Klasson-Heggebø and 

Anderssen, 2003; Nyberg et al, 2009; Rowlands et al, 2008). Ridgers et al (2010b) 

suggested that sex differences in weekday PA levels were largely accounted for 

by differences in recess activity (12pm-1pm) with boys aged 9-10 years generally 

being more active than girls during these time periods (14.10 ± 6.00 vs. 10.20 ± 

3.80 minutes, respectively). The structured school day, which encompasses set 

time periods for children to partake in activity (e.g. recess) may provide greater 

opportunities for 9-10 year old boys to be active compared to girls (Ridgers et al, 

2010b). 

 

Such sex differences in school lunch/break time PA has been previously 

supported. For example, Ridgers, Stratton and Fairclough (2005b) found that boys 

were more active than girls during recess, and included more moderate, high and 



 

 37 

very high intensity activity along with longer durations (28:13 ± 11:46 vs. 21:22 ± 

8:41 minutes, respectively) of physical exertion (n = 228, age range 5-10 years). 

In addition, Ridgers and Stratton (2005a) suggest that sex differences exist during 

recess due to children’s attitudes and beliefs, with boys tending to dominate the 

playground with competitive games and girls tending to pursue more sedentary 

behaviours on the edge of the playground (e.g. socialising with friends). 

 

The significant sex differences in PA are consistent across studies. Riddoch et al 

(2007) found in a sample of 5595 participants (2662 boys and 2933 girls aged 

11.80 (range 11.60-11.90) years) that boys engaged in significantly more MVPA 

per day than girls (25 minutes (range 16-38) vs. 16 minutes (range 10-25), p < 

.001, respectively). Similarly, Klasson-Heggebø and Anderssen (2003) found 

boys were significantly more active than girls at 9 (n = 410) (105 vs. 82 minutes, 

respectively) and 15 (n = 350) years old (76 vs. 60 minutes, P < .001, 

respectively). 

 

Trost et al (2002a) noted a significant inverse relationship between time spent in 

MVPA and VPA with participant school age group grade (185 boys and 190 

girls). This study analysed age and sex PA differences of schoolchildren in grades 

1-12 (grouped into grade levels 1-3; 4-6; 7-9 and 10-12) by measuring habitual 

PA over seven days using CSA (model 7164) accelerometers (Trost et al, 2002a). 

The results were in agreement with previous studies that boys were significantly 

more active than girls (P < .05); although no significant sex differences were 

found in grades 1-3 (Trost et al, 2002a). The largest age differences in time spent 

in MVPA were found between grades 1-3 and 4-6 (MVPA (5 minute bouts) boys 

85 ± 28.70 vs. 47.90 ± 22.50; girls 76.40 ± 28.50 vs. 29.40 ± 15.70, P < .05, 

respectively) (Trost et al, 2002a). This study provides objective support for the 

age-related decline in schoolchildren’s MVPA (Trost et al, 2002a). 

 

Alternatively, these sex differences could concur with the age-related decline in 

time spent in MVPA for girls at the onset of adolescence (DoH, 2009a). This age-

related decline has been reinforced by the results reported by Riddoch et al 
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(2004). In this study, both PA levels and PA patterns were measured directly 

using CSA (model 7164) accelerometers in a sample of 2185 children (9 and 15 

years old) (Riddoch et al, 2004). It was found that boys were more active than 

girls at 9 (192 ± 66 vs. 160 ± 54 minutes, respectively) and 15 years old (99 ± 45 

vs. 73 ± 32 minutes, respectively) (Riddoch et al, 2004). 

 

Riddoch et al (2004) highlight the age-related decline in PA by reporting that 

97.4% of boys and 97.6% of girls met the levels of PA stipulated in the guidelines 

at 9 years old compared to only 81.9% of boys and 62% of girls achieving these at 

15 years old. These findings are in agreement with Klasson-Heggebø and 

Anderssen (2003) who noted that boys were more active than girls at both age 9 

and 15 years old. This also supports the findings of Telama and Yang (2000) that 

girls’ PA levels peak and then decline at an earlier age than boys. 

 

2.0.2.10 Physical fitness and physical activity 

 

The evidence suggests that CRF is a strong predictor of CVD risk in children and 

adolescents (Anderssen et al, 2007). Anderssen et al (2007) investigated the 

relationship between CRF and clustered CVD risk factors (total cholesterol: high-

density lipoprotein cholesterol, plasma triglycerides, insulin resistance, sum of 

four skinfolds and systolic blood pressure) in 9 and 15 year old children (n = 

2845). The findings revealed that the children in the lowest quartile of fitness had 

the highest clustered risk for both age groups (13.20 (95% confidence interval 

(CI) 7.70-22.50; 12 (95% CI 6.80-21), respectively) (Anderssen et al, 2007). 

There appears to be a distinct pattern in all the results across both age groups and 

both sexes that the odds ratio of cluster CVD risk factors decreases as CRF 

increases (Anderssen et al, 2007). 

 

The evidence suggests that PA play an important role in predicting CVF (Gutin et 

al, 2005). However, it has been noted previously that children and adolescents’ 

PA levels are in decline, which has been associated with the increased incidence 

of obesity in childhood (DoH, 2009a). It is, therefore, important to understand the 
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relationships between PA, body composition and CRF. Gutin et al (2005) found in 

a cross-sectional study of 421 participants (mean age: 16.20 ± 1.20 years) that 

those with higher levels of MPA and VPA had higher CVF. This study also found 

that percentage body fat (% BF) was inversely correlated with VPA (r = -.34, P < 

.001) (Gutin et al, 2005). 

 

These findings were confirmed by Ruiz et al (2006) who reported that VPA was 

negatively associated with body fatness (β = -.08, P = .02) and suggested that this 

intensity may have a greater impact in preventing obesity in this age group (n = 

780, aged 9-10 years). Abbott and Davies (2004) found in a sample of 47 

participants (mean age 8.40 ± .90 years) that % BF was negatively correlated with 

VPA (r = -.44, P < .004) and hard intensity PA (r = -.39, P < .014). It has also 

been found that children who engage in greater levels of VPA (> 40 vs. < 18 

minutes per day, respectively) have higher CVF (Ruiz et al, 2006). However, the 

findings are limited on the influence of intensity on CRF. 

 

Similarly, the AFINOS study, reported positive correlations between directly 

measured PA (total PA, VPA and MVPA) and CRF in a sample of 192 

adolescents (aged 13-17 years) (r = .34, r = .48, r = .25, P ≤ .001, respectively) 

(Martinez-Gomez et al, 2010). Negative correlations were found between body fat 

(sum of six skinfolds, BMI and waist circumference (WC)) and CRF (r = -.48, r = 

-.35, r = -.30, P ≤ .001, respectively) (Martinez-Gomez et al, 2010). These studies 

confirm that relationships exist between body composition measures, PA variables 

and CRF (Hussey et al, 2007). 

 

2.1 Correlates and theories of physical activity behaviour 

 

An understanding of the cognitive processes involved in forming the determinants 

of children’s PA behaviours has so far produced limited results (Chatzisarantis 

and Hagger, 2005). The adult literature on the determinants of PA is much more 

prominent than the equivalent child literature (Chatzisarantis and Hagger, 2005). 

However, a large percentage of both children and adolescents are not achieving 
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the levels of PA specified in the guidelines (HSE, 2008), which suggests that it is 

necessary to recognise the antecedents that influence young people’s PA choices 

(DoH, 2009a; Hagger, Chatzisarantis, Biddle and Orbell, 2001b). 

 

2.1.1 The Theory of Reasoned Action 

 

The Theory of Reasoned Action (TRA) proposes that an individual’s motivation 

to perform a given behaviour is primarily determined by their intention (Ajzen 

and Fishbein, 1980 as cited in Hagger et al, 2002). The theorists Ajzen and 

Fishbein (1980 as cited in Hagger et al, 2002) suggest that the main determinants 

of intention are attitudes (behavioural beliefs derived as either positive or negative 

evaluations of the behaviour) and subjective norms (the impact of significant 

others influencing the individual’s beliefs to perform the behaviour and 

motivation to comply) (Blue, 2007; Rivis and Sheeran, 2003; Chatzisarantis, 

Hagger and Smith, 2007b). However, the model is restricted as it fails to consider 

variables which are not controlled by the individual (Hagger et al, 2002). The 

limitations highlighted in this model led to the development of the TPB (Ajzen, 

1991), which included the construct of perceived behavioural control (PBC), 

which relates to an individual’s control beliefs and feelings about whether they 

can accomplish the behaviour in a controlled manner (Blue, 2007; Rivis and 

Sheeran, 2003; Chatzisarantis et al, 2007b). 

 

2.1.2 The Theory of Planned Behaviour 

 

Ajzen’s (1991) TPB has received unprecedented empirical support for predicting 

health behaviours (Chatzisarantis et al, 2007a) as well as for the study of PA and 

behaviour change (Chatzisarantis and Hagger, 2005). The TPB postulates that an 

individual’s behaviour is predicted by their intention to perform that behaviour 

(Blue, 2007). Intention is thought to be influenced by a set of three processes 

(attitudes, subjective norms and PBC) that individuals encounter before deciding 

to engage in the given behaviour (Chatzisarantis et al, 2007). The TPB (displayed 

in figure 2.1) has been adopted when predicting adults’ PA behaviours but the 
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research is far more limited when analysing the determinants of PA behaviours in 

children (Trost et al, 2002b). 

 
Figure 2.1: The Theory of Planned Behaviour (figure from Ajzen, 1991). 

 

Mummery, Spence and Hudec (2000) implemented Ajzen’s (1991) TPB to assess 

the determinants of children’s PA intentions and found 47% of the variance in the 

prediction of intentions was accounted for by attitudes, subjective norms and 

PBC. The participants in this study were recruited from grades 3, 5, 8 and 11 with 

mean ages of 8.20 ± .50 years, 10.30 ± .70 years, 13.90 ± 1.10 years and 16.40 ± 

.90 years, respectively (n = 677) (Mummery et al, 2000). The researchers noted 

age-related differences in the prediction of PA intentions with grade 3 

participants’ greatest contributor being subjective norms, grade 5 was attitude and 

grades 8 and 11 was PBC (Mummery et al, 2000). A limitation of this study was 

the lack of PA measurement so conclusions cannot be made with regard to 

intention leading to behaviour or the psychological components having a direct 

effect (Mummery et al, 2000). 

 

A study by Murnaghan et al (2010) looked at the theoretical ability of the TPB for 

predicting three health behaviours (PA, healthy eating and being smoke-free) in a 

sample of 287 participants (aged 12-16 years, n = 183). The theoretical model was 
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tested using path analyses and it was found that intentions for all three health 

behaviours were significantly predicted by attitude, subjective norms and PBC (R2 

= .50-.56) (Murnaghan et al, 2010). The three health behaviours significantly 

predicted behaviour through intention with PA explaining the highest variance in 

behaviour (R2 = .41) (Murnaghan et al, 2010). However, this study assessed PA 

indirectly using the two items from the 2003 Youth Risk Behaviour Surveillance 

System (Centers for Disease Control and Prevention, 2003 as cited in Murnaghan 

et al, 2010). Therefore, caution is drawn in the interpretation of these findings due 

to the previously documented inaccuracies when employing this method with 

children (Corder et al, 2008). 

 

Another study which attempted to determine if relationships can be found 

between the constructs of the TPB, MVPA behaviours and CRF was conducted by 

Martin et al (2005). The findings from this study (n = 548; mean age: 9.81 ± .70 

years old) were that subjective norms and PBC were the strongest predictors of 

intentions (p < .01) but intentions did not significantly predict MVPA behaviours 

(Martin et al, 2005). The researchers suggest that intention has not been 

transformed into behaviour because participants have not developed the necessary 

cognitive behavioural skills to do so (Martin et al, 2005). 

 

A criticism of this study was the precision of measurement for assessing PA 

behaviours (Martin et al, 2005). MVPA was self-reported using the Godin 

Leisure-Time Exercise Questionnaire (GLTEQ: Godin and Shephard, 1985 as 

cited in Martin et al, 2005). These results like the Murnaghan et al (2010) should 

be interpreted with caution due to the methodology employed, which relied on the 

child’s ability to provide an accurate recall of past PA behaviours (Corder et al, 

2008). 

 

A number of recent adult-based studies have tried to overcome the limitation of 

relying on indirect PA recall when utilising Ajzen’s (1991) TPB. Darker et al 

(2010) conducted a behaviour change intervention which aimed to increase 

walking by focusing on specific cognitions (PBC and walking intentions) within 



 

 43 

an extended model of the TPB (n = 130; mean age: 40.60 ± 10.84 years old). 

Participants completed measures pre and post intervention for all constructs of the 

TPB, a measure of action planning, a self-reported PA questionnaire 

(Neighbourhood Physical Activity questionnaire) and walking behaviours were 

measured directly using pedometers (NL-1000, New Lifestyles Inc, USA) (Darker 

et al, 2010). 

 

The result of the intervention produced improvements in participants’ attitude, 

PBC and intentions with large effect sizes presented for each construct (Cohen’s d 

= .98, 1.86, 1.55, respectively) (Darker et al, 2010). There was also a change in 

behaviour as a result of the intervention with minutes walking per day increasing 

by over 60% post intervention (pre-intervention: 19.80 minutes; post-intervention: 

32.20 minutes) (Darker et al, 2010). This study demonstrated that pinpointing 

specific constructs of the TPB, specifically PBC caused mediating changes in 

intentions and behaviour (Darker et al, 2010). 

 

However, not all studies have supported the TPB in predicting behaviour as 

another adult-based study by Hardeman et al (2011) found that Ajzen’s (1991) 

TPB did not predict self-reported or directly measured PA in a sample of 365 

participants (mean age: 40.40 ± 6 years old) who were recruited due to being 

sedentary and at risk of developing type 2 diabetes. The study was conducted over 

12 months and was part of the ProActive intervention, which focused on changing 

cognitions within the TPB to promote increases in PA (Hardeman et al, 2011). 

The EPAQ2 (EPIC (European Prospective Investigation into Cancer) Physical 

Activity Questionnaire) (Wareham et al, 2002 as cited in Hardeman et al, 2011) 

was used to measure self-reported PA. The direct method employed was dayPAR, 

which recorded 3 days of heart rate monitoring and calculated the ratio between 

daytime and resting energy expenditure (Wareham et al, 1997; Williams et al, 

2004 as cited in Hardeman et al, 2011). 

 

Measurements were taken at baseline, 6 and 12 months and revealed intention and 

PBC did not significantly predict self-reported or directly measured behaviour 
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(Hardeman et al, 2011). Intentions were significantly explained by affective 

attitude and PBC at all three time points and at 6 months subjective norms 

provided a significant contribution to the model (Hardeman et al, 2011). The 

effectiveness of the TPB to predict actual behaviour has been questioned in this 

study (Hardeman et al, 2011). The authors acknowledge a number of factors 

which could account for the model not predicting actual behaviour, which include 

the target population who may have had difficulties interpreting the questionnaire 

which could have led to inconsistent answers and the intervention may have 

caused changes in behaviour that were not mediated by the TPB cognitions 

(Hardeman et al, 2011). 

 

A study by Trost et al (2002b) has again attempted to overcome the limitations 

found with using only indirect methods of measuring PA by utilising 

accelerometers to assess MVPA in children. This study investigated the constructs 

of the TRA and the TPB in predicting intentions to be active and directly 

measured MVPA (n = 198; mean age 11.40  ± .60 years) (Trost et al, 2002b). 

Participants completed a questionnaire incorporating both theoretical models 

along with 7-day PA monitoring using CSA (model 7164) accelerometers to 

measure time spent in MVPA (Trost et al, 2002b). 

 

Trost et al (2002b) reported significant correlations between the three 

determinants of the TPB which ranged from r = .17 for subjective norms and 

attitudes to r = .44 for PBC and attitudes (p < .05). Both theoretical models were 

tested using Structural Equation Modelling (SEM) to assess predictions of 

intentions and MVPA (Trost et al, 2002b). Specifically, the results for the TPB 

were that intention (β = .14; p < .05) and PBC (β = .17, p < .05) significantly 

predicted MVPA (Trost et al, 2002b). The important finding from this study was 

the influence of PBC on intentions and MVPA, which indicates that this variable 

is a significant predictor of an individual’s behavioural choices (Trost et al, 

2002b). The results from this study on intention predicting behaviour are in 

contradiction to the findings from the Martin et al (2005) study. 

 



 

 45 

2.1.3 Revising the Theory of Planned Behaviour 

 

Hamilton and White (2008) tested the TPB to predict MVPA in adolescents (mean 

age: 13.47 ± .56 years old) but extended the theoretical model to include measures 

of past behaviour, self-identity and social influence variables (group norms, 

family social support, social support from friends and social provision). The 

results revealed that the original TPB constructs (attitude, subjective norms and 

PBC) along with past behaviour, self-identity and group norms significantly 

explained intention by accounting for 69% of the variance (F(9, 410) = 101.79, p 

< .001) (Hamilton and White, 2008). The additional measures used resulted in the 

model explaining a further 11% variance in intention from using the original TPB 

constructs (Hamilton and White, 2008). 

 

MVPA was measured by self-report one-week after the main data collection and 

was scored on a Likert scale asking the participant how many times they had met 

the levels of PA specified in the government guidelines over the past week 

(Hamilton and White, 2008). It was found that intention, self-identity and past 

behaviour explained PA behaviour by accounting for 56% of the variance (F(10, 

381) = 48.03, p < .001) (Hamilton and White, 2008). An additional 19% variance 

was added from the original TPB model that included intention and PBC with 

only intention being a significant predictor in the model (F(2, 389) = 113.47, p < 

.001) (Hamilton and White, 2008). 

 

This extended model with the inclusion of specific social influence variables and 

past behaviour has produced promising results in explaining both PA intentions 

and behaviours (Hamilton and White, 2008). The results suggest that this age 

group rely on both subjective and group norms (e.g. friends) in developing their 

PA intentions (Hamilton and White, 2008). Self-identity was a significant 

predictor of PA intentions and these findings suggest that those who identify 

themselves as being physically active are more likely to have the intentions to be 

physically active than individuals who do not identify themselves with this type of 

behaviour (Hamilton and White, 2008). It was recognised that the indirect 
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measure of PA should be interpreted with caution and may have lacked reliability 

as the 1-item scale provided only a broad estimate of this behaviour (Hamilton 

and White, 2008). This finding reaffirms the limitations highlighted that only 

using self-reported PA in this age-group can lead to inaccuracies in results 

(Corder et al, 2008). 

 

Previously, the findings of Trost et al (2002b) indicated that PBC provided a 

significant contribution to the theoretical model (the TPB). However, the 

definition of PBC has been questioned in the literature and Conner and Sparks 

(2005) suggest PBC has considerable similarities with Bandura’s (1977, as cited 

in Conner and Sparks, 2005) explanations of self-efficacy. Ajzen (2002a, as cited 

in Conner and Sparks, 2005) is in agreement with this idea by suggesting that the 

two constructs are ‘quite similar’. This has led some researchers to believe that 

PBC should be replaced by self-efficacy within the TPB model (Conner and 

Sparks, 2005). 

 

A study by Hagger, Chatzisarantis and Biddle (2001a) extended the TPB model 

and included both self-efficacy and past behaviour in predicting PA intentions. 

Participants completed measures of the extended TPB (n = 1152; mean age: 13.50 

± .60 years old) (Hagger et al, 2001a). A non-standard SEM was employed and 

revealed that self-efficacy and attitude were significant predictors of PA intentions 

(standardised coefficients = .58 and .32, P < .01, respectively) but PBC and 

subjective norms were not (Hagger et al, 2001a). This study supports the notion 

that self-efficacy and past behaviour should be included in the TPB to provide 

further explanations of children’s PA intentions (Hagger et al, 2001a). 

 

Hagger et al (2001a) suggest that PBC constitutes only external beliefs such as 

doing homework or bad weather as barriers of PA intentions whereas self-efficacy 

accounts for these external beliefs but is defined as a more internal construct 

focusing on competence beliefs (Hagger et al, 2001a). Self-efficacy was a 

significant predictor of PA intentions in this study, which implies the barriers 

towards intentions are more internally constructed (Hagger et al, 2001a). Further 



 

 47 

evidence is needed for the contribution of self-efficacy in predicting both 

intentions and behaviour and extending the findings of Hagger et al (2001a). 

 

2.1.4 The Modified Theory of Planned Behaviour 

 

Chater’s (2006) Modified Theory of Planned Behaviour (MTPB) was developed 

to investigate the determinants of intentions of four health behaviours (health 

eating, PA, avoiding smoking and avoiding drinking alcohol). The variables 

included in the MTPB were perceived image, perceived importance, self-efficacy, 

outcome expectancies and evaluations along with attitudes as the only original 

construct from Ajzen’s (1991) TPB. Chater (2006) reported that for PA intentions, 

behavioural importance and behaviour-specific self-efficacy beliefs were the 

strongest predictors explaining 14% and 12% of the variance of PA intention, 

respectively. Attitude and perceived image explained 1% and 3% of the variance, 

respectively, but neither outcome expectations nor outcome evaluations 

significantly contributed to the model (Chater, 2006). It was also reported that 

behavioural importance was the strongest predictor of intentions for the other 

three health behaviours (Chater, 2006). 

 

2.1.5 The Modified Social Learning Theory 

 

Theoretical models which are used to help clarify health behaviours and include 

components on beliefs related to personal control hold great importance in 

establishing the determinants of individual behaviour (Paxton and Sculthorpe, 

1999). One such theory, which has been applied to health behaviours, is 

Wallston’s (1992) Modified Social Learning Theory (MSLT), which is an 

extension of Rotter’s (1954, as cited in Paxton and Sculthorpe, 1999) Social 

Learning Theory. The MSLT proposes that the prediction of an individual’s health 

behaviour is made up of three cognitive belief elements, which are health locus of 

control (HLOC), the value placed on the health behaviour (health value (HV)) and 

the perceived self-efficacy of achieving the health behaviour (Paxton and 

Sculthorpe, 1999). 
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The MSLT has received relatively little empirical support when applied to the 

prediction of health behaviours (Paxton and Sculthorpe, 1999). A number of 

studies have looked at combined elements of the MSLT such as HLOC and HV or 

HLOC and self-efficacy but few have tested the complete model (Weiss and 

Larsen, 1990; Labbe and Welsh, 1993). Weiss and Larsen (1990) evaluated the 

effectiveness of the HLOC and HV on participation in health protective 

behaviours (HPB) in 213 undergraduate students. HV was a stronger predictor of 

HPB compared to HLOC (p < .01) but those participants who had high scores for 

HV and an internal HLOC increased the probability of participating in HPB 

(Weiss and Larsen, 1990). 

 

Eiser et al (1989) investigated the relationships between adolescent smoking and 

HLOC beliefs (n = 10,579; age range 11-16 years). The researchers found 

differences between smokers and non-smokers HLOC beliefs with smokers 

concerned with ‘chance’ but less worried about ‘powerful others’ and ‘personal 

control’, which suggests beliefs are constructed more externally in these 

participants (Eiser et al, 1989). This study highlighted an age-related development 

of HLOC beliefs maturing in tandem with other health beliefs and behaviours 

(Eiser et al, 1989). This study recruited a large participant sample and identified 

differences in adolescent health beliefs with regard to smoking but this research is 

dated in relation to other studies utilising constructs of the MSLT. 

 

Wild et al (2004) examined all components of the MSLT in explaining adherence 

to a treatment for participants with obstructive sleep apnoea/hypopnoea syndrome 

(OSAHS). A sample of 119 participants (mean age: 51 ± 11 years old) completed 

measures of the MSLT along with clinical variables. The findings revealed that 

four clinical variables ((1) The Epworth score: a clinical variable measuring the 

level of daytime sleepiness; (2) BMI; (3) Apnoea/hypopnoea index and (4) 

Continuous positive airway pressure treatment) along with all social cognitive 

variables contributed to the prediction of adherence to the treatment (Wild et al, 

2004). However, HV was the only social cognitive variable to add a significant 

contribution to the model (Wild et al, 2004). It should be noted that although this 
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study was useful in exploring the effectiveness of the MSLT, it also identifies the 

limited application of this theory to the health behaviour research field. 

 

Another study which has fully utilised the MSLT to assess individuals’ beliefs on 

weight control was by Paxton and Sculthorpe (1999). This study included a 

sample of 994 adults (457 males and 537 females) who completed a survey 

measuring constructs of the MSLT along with subjective measures of weight 

control, diet and BMI (Paxton and Sculthorpe, 1999). The researchers found that 

the MSLT was unable to significantly explain recent weight loss attempts (Paxton 

and Sculthorpe, 1999). A limitation of this study was that the participants may 

have been unclear in interpreting weight loss as a health behaviour (Paxton and 

Sculthorpe, 1999). 

 

2.1.6 The Modified Social Learning Theory for Children 

 

The literature documented in this review examining both components of 

Wallston’s (1992) MSLT and studies testing the whole model provides evidence 

on how little this model has been explored. Current literature has not supported 

the utilisation of this model when determining children and adolescents PA 

behaviours. However, Chater (2006) proposed the Modified Social Learning 

Theory for Children (MSLTc), which extends Wallston’s (1992) MSLT with the 

inclusion of personal self-image. This additional construct was included with the 

hypothesis that for children, it is not only the value they may place on health, their 

ability to control their action and their beliefs that their health is related to their 

actions which is important, it is also the image a child has of themselves (e.g. as a 

healthy person) (Hamilton and White, 2008) that may be important (Chater, 

2006). 

 

Chater (2006) tested the MSLTc in predicting four health behaviour intentions 

(healthy eating, PA, avoiding smoking and avoiding drinking alcohol) in a sample 

of 529 participants (age range: 11-12 and 14-15 year olds). The MSLTc was 

tested using multiple regression analyses and it was found that the model 
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significantly predicted healthy eating intentions and PA intentions but did not 

predict the other two health behaviour intentions (Chater, 2006). Children’s 

Health Locus of Control, Generalised Self-Efficacy and Personal Image were the 

significant predictors of healthy eating intentions whereas Generalised Self-

Efficacy and Personal Image were significant predictors of PA intentions with the 

theoretical model accounting for 11% and 12% variance in the prediction of the 

respective health behaviour intentions (Chater, 2006). Although, significant 

findings were reported, these results demonstrate that this model did not explain a 

large variance in the two health behaviour intentions (Chater, 2006). 

 

Bélanger-Gravel and Godin (2010) and Hampson et al (2007) noted the 

importance of self-identity when predicting children’s PA behaviours. The 

researchers found engagement in PA was determined by individuals’ perceptions 

that the behaviour was favourable to them (Bélanger-Gravel and Godin, 2010, 

Hampson et al, 2007). It was suggested that presenting positive images of 

pursuing a physically active lifestyle encourages children to replicate these 

behaviours (Bélanger-Gravel and Godin, 2010). 

 

2.1.7 Social Cognitive Theory 

 

Bandura’s (1977, 1992, 2000a, 2000b as cited in Luszczynska and Schwarzer, 

2005) Social Cognitive Theory (SCT) encompasses both perceived self-efficacy 

(a belief that the individual feels that they have the capability to perform a given 

behaviour and that it will lead to the expected outcome) and outcome expectancies 

(belief regarding the outcome of the intended behaviour) as core cognitions in the 

prediction of behaviour. Both goals and sociostructural factors are other 

cognitions in the model, which are hypothesised to predict behaviour 

(Luszczynska and Schwarzer,2005). 

 

Figure 2.2 displays a view of the theory and details the interplay between 

cognitions (Bandura, 2000). It is evident from the schematic that self-efficacy 

may be the vital link between performing the behaviour but may also play a 
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mediating role in the outcome of the other three variables in the model (outcome 

expectancies, goals and sociostructural factors) (Bandura, 2000). Bandura (2000) 

suggests that an individual’s goals are influenced by their perceived efficacy 

beliefs such as difficulty or challenge of the goal pursued. Similarly, the perceived 

efficacy beliefs will impact upon the outcome expectancies with Bandura (2000) 

documenting that those with high self-efficacy beliefs anticipate a positive 

outcome through a good performance in comparison to those with low self-

efficacy beliefs who expect a negative outcome and a poor performance. 

 

 
Figure 2.2: Social Cognitive Theory (figure from Bandura, 2000). 

 

Luszczynska and Schwarzer (2005) highlight that SCT has been adopted in the 

prediction of a number of health-related behaviours such as adherence to 

medication and rehabilitation as well as physical exercise and nutrition and weight 

control. Martin and McCaughtry (2008) tested the SCT in predicting PA in a 

sample of African American children (n = 331, mean age = 12.1 ± 1 years). The 

variables of time outside and friends’ social support for PA were the strongest 

predictors with 19% of the variance accounted for in the prediction of self-

reported PA, F(8, 322) = 9.16, p < .001, R2 = .19 (Martin and McCaughtry, 2008). 
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Interestingly, this study found that barrier self-efficacy was not a significant 

predictor of PA whereas the environment (time outside) and social support of 

friends was (Martin and McCaughtry, 2008). The authors explain that this specific 

measure (barrier self-efficacy) may have resulted in these insignificant findings 

and more general measures of self-efficacy have been employed in previous 

studies (Zakarian et al, 1994 as cited in Martin and McCaughtry, 2008) that have 

reported this construct as a significant predictor of PA (Martin and McCaughtry, 

2008). In contrast, Lubans and Sylva (2009) assessed the mediating effect of the 

SCT (peer support, exercise self-efficacy and outcome expectancies) in a PA 

behaviour change intervention involving adolescents (16-18 years). The only 

significant finding was reported for girls with exercise self-efficacy being the only 

variable to satisfy three of four criteria for the mediation analysis, which suggests 

that this construct may be an important mediator of PA for adolescent girls 

(Lubans and Sylva, 2009). 

 

2.1.8 The Transtheoretical Model 

 

The Transtheoretical Model (TTM) of behaviour change has been largely adopted 

in understanding the process of change in addictive behaviours such as smoking 

cessation and alcoholism treatment (Prochaska and DiClemente, 1984 as cited in 

Abraham et al, 2008). The TTM draws upon a number of theoretical frameworks, 

which include the stages of change, processes of change (10 processes of change), 

decisional balance (pros’ and cons’ of behaviour change), and self-efficacy and 

temptation (Rhodes and Nigg, 2011, Bridle et al, 2005, Ahijevych and Wewers, 

1992). The model is separated into six distinct stages (pre-contemplation, 

contemplation, preparation, action, maintenance and termination) that individuals 

progress through when changing a specific behaviour (Rhodes and Nigg, 2011). 

Rhodes and Nigg (2011) describe the stages as dynamic and cyclical and 

individuals may progress through the stages but may also regress when barriers 

arise in adopting the change in behaviour. 
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Each stage has its own distinct characteristics (Abraham et al, 2008). The first 

acknowledged stage is pre-contemplation which includes individuals who do not 

consider change (Abraham et al, 2008). In contrast, contemplation individuals 

have an awareness of a need to change and individuals in the preparation stage 

have developed an intention to change (Abraham et al, 2008). The action stage 

proposes that individuals are actively engaging in the behaviour and progression 

to maintenance is stability in the new behaviour (Abraham et al, 2008). Rhodes 

and Nigg (2011) highlight that the termination stage is redundant when the model 

is applied to PA behaviour change. However, this stage is often appropriate for 

additive behaviours such as smoking cessation (Abraham et al, 2008). 

 

The long-term effectiveness of employing this theoretical model in PA 

interventions has been questioned in the literature with Adams and White (2003 as 

cited in Hutchison, Breckon and Johnston, 2009) reporting that this model was 

effective at initiating PA adoption but was ineffective for promoting long-term 

adherence to PA behaviour change. Hutchison et al (2009) highlights the findings 

from the Bridle et al’s (2005) systematic review on the effectiveness of TTM 

interventions as further criticism of the model. Only one of the seven reviewed 

studies demonstrated that the TTM-based intervention was effective at PA 

behaviour change in comparison to usual care (Bridle et al, 2005, Hutchison et al, 

2009). 

 

2.1.9 Health Action Process Approach 

 

Schwarzer’s (1992) Health Action Process Approach (HAPA) overcomes the 

limitations of the intention-behaviour gap, which is often acknowledged as a 

limitation in many health behaviour models by making a distinction between the 

development of an intention, which encompass pre-intentional motivation phase 

and the action of the behaviour which includes the post-intentional volition phase 

(Schwarzer, 2008). Sutton (2005) explains that during the pre-intentional 

motivation phase, there are three direct determinants of an individual’s intention, 

which are risk perception, outcome expectancies and self-efficacy. The post-
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intentional volition phase is a framework rather than a causal model and involves 

the initiation of the action through the development of action planning and coping 

planning along with initiating strategies for maintenance in the behaviour and 

possible relapse prevention (Sutton, 2005, Schwarzer, 2008). It is evident that 

self-efficacy has an important role in both the motivation and volitional phases of 

the model (Sutton, 2005). Figure 2.3 displays the schematic of Schwarzer’s (2008) 

HAPA. 

 

 
Figure 2.3: The Health Action Process Approach (figure from Schwarzer, 

2008). 

 

2.1.10 Implementation Intentions 

 

Implementation intentions are self-regulatory strategies to support the transfer of 

an intention into behaviour (Brickell et al, 2006). Gollwitzer (1993 as cited 

Abraham et al, 2008) highlights that there are differences between goal intentions 

and implementation intentions. Sheeran et al (2005) explains that goal intentions 

relate to what the individual intends to do whereas implementation intentions state 

the when, where and how of what the individual intends to do. Implementation 

intentions involve the formation of ‘if-then’ plans, which define the intention of 
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the action but also categorises the situational/environmental context in which the 

action will be accomplished (Sheeran et al, 2005). 

 

Implementation intentions have been adopted in a number of health-protective 

(e.g. exercise and diet) as well as health-risk (smoking and binge-drinking) 

behaviours to promote health behaviour change (Sheeran et al, 2005). Armitage 

and Sprigg (2010) reported that implementation intentions were effective at 

increasing PA in 6-10 year olds. The study included 77 participants who were 

randomly allocated into either an experimental (n = 39) or control (n =38) 

condition with data being recorded over three time points. Part of the study 

involved the experimental group verbally repeating a written implementation 

intention three times (‘If it is playtime, then I will run around as much as 

possible’). A significant change in behaviour (self-reported PA) was reported in 

the experimental condition, F(2, 37) = 6.35, p < .01, but not in the control 

condition, F(2, 36) = 1.76, p = .19. Similarly, Abraham et al (2008) document that 

a medium effect size is often reported when studies employ implementation 

intentions to support behaviour change. 

 

2.1.11 Self-Regulation 

 

An overview of self-regulation highlights that its development was constructed 

from a clinical tradition of psychology and suggests that the individual takes a 

prime role in the effort and progress of behaviour change (Bandura, 1982; Turk 

and Salovey, 1986 as cited in Abraham et al, 2008). This may involve cognitive 

re-evaluations and modifying dysfunctional patterns of behaviour to more 

adaptive ones (Bandura, 1982; Turk and Salovey, 1986 as cited in Abraham et al, 

2008). It is clear that goal-setting is an instrumental part of this theoretical concept 

along with ongoing monitoring and evaluation of goals (Conner and Norman, 

2005). 

 

Gollwitzer (1993 as cited in Conner and Norman, 2005) who has previously been 

cited for his work in the development of Implementation Intentions suggests that 



 

 56 

self-regulation has two distinct phases, which are motivational and volitional. 

Abraham et al (2008) highlights that the motivational phase has been the 

dominant focus of the research conducted with health behaviours, although, recent 

developments have focused on understanding and predicting the volitional phase. 

These include a number of social cognition models such as the Health Belief 

Model (Janz and Becker, 1984; Abraham and Sheeran, 2005 as cited in Abraham 

et al, 2008), Protection Motivation Theory (Maddux and Rogers, 1983; Norman et 

al, 2005 as cited in Abraham et al, 2008), the TRA (Ajzen and Fishbein, 1980 as 

cited in Hagger et al, 2002), the TPB (Ajzen, 1991) and Bandura’s (2000) SCT as 

well Prochaska and DiClemente’s (1984 as cited in Abraham et al, 2008)TTM and 

its stage-matched approach to understanding behaviour change. 

 

2.1.12 The Health Belief Model 

 

The Health Belief Model (Rosenstock, 1974 as cited in Abraham and Sheeran, 

2005) proposes that health behaviours are primarily determined by threat 

perception (perceived susceptibility and perceived severity) and behavioural 

evaluation (perceived cost and perceived benefits) (Abraham and Sheeran, 2005; 

Abraham et al, 2008). As well as these two constructs, it is suggested that cues to 

action such as individual perceptions (internal or external) and health motivation 

influence the outcome of the predicted behaviour (Abraham et al, 2008). 

However, whilst this model been found to predict a wide range of health 

behaviours (Abraham and Sheeran (2005), Abraham et al (2008) suggest that 

other cognitions within other theoretical models are able to predict health 

behaviours more strongly than the Health Belief Model. 

 

2.1.13 Protection Motivation Theory 

 

Protection Motivation Theory was developed from the Health Belief Model 

(Abraham et al, 2008). The model proposes that behaviour is primarily 

determined by protection motivation with this construct determined by two 

appraisal processes, which are threat appraisal and coping appraisal (Abraham et 
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al, 2008). Threat appraisal includes perceptions of vulnerability, severity as well 

as intrinsic and extrinsic rewards whereas coping appraisal encompasses response 

costs as well as response efficacy and self-efficacy (Abraham et al, 2008). 

 

2.1.14 Prototype Willingness Model 

 

Gibbons and Gerrard’s (1998 as cited in Rivis and Sheeran, 2003) Prototype 

Willingness Model was developed to understand young people’s health-risk 

behaviours. The model proposes that adolescent decision making with regards to 

health behaviours is influenced in a dual process by two constructs, which are 

prototype evaluation and prototype similarity (Rivis and Sheeran, 2003). 

 

2.1.15 A review of reviews on the correlates and theories of physical activity 

behaviour 

 

A review of recent reviews on the correlates and theories of PA behaviours was 

recently conducted with the key findings displayed in table 2.6. It is well-

established that the development of PA interventions should be grounded in a 

theoretical model or even several models to aid understanding in the adoption of 

behaviour change (Rhodes and Nigg, 2011, Bélanger-Gravel et al, 2011). It is 

apparent from the review conducted by Rhodes and Nigg (2011) that three 

prominent social-cognitive theories have been frequently applied to promote an 

understanding of PA behaviours, which include: 1. The Theory of Planned 

Behaviour; 2. Self-Efficacy Theory and 3. The Transtheoretical Model. There is 

also a case for Self-Determination Theory (SDT) to also be included in this list as 

this theory is becoming increasingly employed in such research contexts (Rhodes 

and Pfaeffli, 2010). 

 

These theoretical models provide explanations as to how each construct is an 

antecedent to predicting PA behaviour and should therefore be part of a mediating 

process for behaviour change (Rhodes and Pfaeffli, 2010). Interestingly, the 

review conducted by Rhodes and Pfaeffli (2010) on PA intervention studies 
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employing behavioural theories (TPB, Social Cognitive Theory (SCT), TTM, 

SDT or Protection Motivation Theory) documented that only 11 of the 22 studies 

included reported an intervention effect on behaviour change and also change in 

the mediators in the predictor models. This review only included studies from a 

non-clinical adult population with studies in children, adolescents, older adults 

(65+ years) or clinical populations excluded (Rhodes and Pfaeffli, 2010). Self-

regulation constructs such as planning provided the most success for the 

mediation of PA behaviour change. Five of the nine studies including a social 

construct such as subjective norms or social support were not reported as 

mediators of behaviour change (Rhodes and Pfaeffli, 2010). It was surprising to 

note that both self-efficacy and outcome expectancies had a limited effect on 

mediating PA behaviour change in the interventions reviewed (Rhodes and 

Pfaeffli, 2010). 

 

In contrast to Rhodes and Pfaeffli (2010), the Lubans, Foster and Biddle (2008) 

review reported that self-efficacy was the most commonly cited mediator of 

behaviour change in PA interventions involving children and adolescents (aged 5-

18 years). Five of the seven studies reviewed reported self-efficacy as a mediator 

in behaviour change (Lubans et al, 2008). Similarly, Craggs et al (2011) found 

that higher self-efficacy scores in older children (10-13 years) and adolescents (> 

14 years) were associated with smaller declines in PA levels when examining the 

determinants of change in PA. The Van Der Horst (2007) review reported that 

self-efficacy was positively associated with PA in both children and adolescents. 

Rhodes and Nigg (2011) highlight that self-efficacy is both a determinant and 

consequence of PA. It is apparent that age has an effect on self-efficacy mediating 

behaviour change with the findings from the adult-based review by Rhodes and 

Pfaeffli (2010) contrasting with the Lubans et al (2008) and Van Der Horst et al’s 

(2007) findings in children and adolescents. 

 

The Rhodes and Pfaeffli (2010) review examined a number of different theoretical 

constructs from an array of models that were either effective or ineffective when 

adopted as part of an intervention study to promote behaviour change. Other 
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reviews such as Rhodes and Nigg (2011) provide evidence for the utility of 

behavioural models in predicting PA rather than testing the action theory, which is 

described by Rhodes and Pfaeffli (2010) as determining if the intervention has 

been effective at changing the mediators in the model. It is continually highlighted 

that in the TPB both attitudes and PBC are positively associated with intentions 

whereas subjective norms is a weak and often non-significant predictor in the 

model (Rhodes and Nigg, 2011). Intention has been repeatedly reported as a 

predictor of PA (Rhodes and Nigg, 2011) but not in all reviews; Van Der Horst 

(2007) reported inconclusive findings regarding associations between intentions 

and PA in the four reviewed studies for adolescents. The Rhodes and Nigg (2011) 

review highlights that the TPB has been utilised in over 200 studies to predict and 

explain PA behaviours but few studies have tested the practicality of the model 

through intervention research. 

 

Interestingly, Rhodes and Nigg (2011) propose the removal of subjective norms 

from the model given the consistent findings on this variable as being a non-

significant predictor of intentions. However, the findings presented in the 

Mummery et al (2000) study would suggest otherwise with grade 3 children 

reporting subjective norms as the most significant predictor of PA intentions.  

Age-related differences were found in this study with grade 5 reporting attitudes 

as the strongest predictor of PA intentions whereas PBC was associated with PA 

intentions in participants in grades 8 and 11 (Mummery et al, 2000). This again 

highlights possible methodological limitations when child and adult literature 

(Trost et al, 2002b). Therefore, a greater awareness is needed when adopting 

theoretical models as part of health behaviour change interventions whilst 

acknowledging these age-specific changes in the determinants of PA (Trost et al, 

2002b). 

 

The Craggs et al (2011) review highlighted that smaller declines in PA levels 

were positively associated with self-efficacy for older children and self-efficacy 

and PBC for adolescents. These two modifiable variables along with past 

behaviour were included in the extended TPB model for predicting PA intentions 
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by Hagger et al (2001a) with the findings demonstrating that self-efficacy but not 

PBC was a significant predictor of PA intentions. 

 

This current review of reviews has documented a number of correlates of children 

and adolescents’ PA behaviours along with mediators of behaviour change. Self-

efficacy was the predominant mediator of PA in children and adolescents (Lubans 

et al, 2008; Craggs et al, 2011, Van Der Horst, 2007) but age-related differences 

are apparent when examining other modifiable factors included in theoretical 

models such as the TPB. A greater awareness of the age-related differences is 

needed when employing potential mediators of PA behaviour change (Trost et al, 

2002b). 
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Table 2.6: A review of reviews on the correlates and theories of physical activity behaviour. 

Lead 

author 

Year of 

publication 

Theoretical 

model (s) 

included 

Study type Purpose Identified 

studies 

Key findings 

Craggs 2011 No specific 

models 

included. 

Systematic 

review 

Examine the determinants 

of change in PA in both 

children (< 10 years, 10-14 

years) and adolescents (> 

14 years) as well as 

acknowledging the 

research trends and 

limitations. 

46 In older children (10-13 year olds) 

smaller changes in PA were positively 

associated with past PA (3 studies 

included) and self-efficacy (3). For 

adolescents, smaller changes in PA were 

associated with higher PBC (4), social 

support (3) and self-efficacy (5). 

Rhodes 2010 SCT, TTM, 

TPB, PMT, 

SDT 

Review Behavioural mediators of 

PA interventions since 

1998 (to 2008) in a non-

clinical adult population. 

22 11 studies reported an intervention effect 

on PA. Self-regulation constructs 

mediated PA behaviour change. Social 

constructs were insignificant in changing 

PA levels. Self-efficacy and outcome 

expectancies produced limited support 

for mediating behaviour change. 
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Table 2.6: Continued. 
Lead 

author 

Year of 

publication 

Theoretical 

model (s) 

included 

Study type Purpose Identifie

d studies 

Key findings 

Lubans 2008 SCT, HPM, 

TTM 

Review Mediators (cognitive, 

behavioural and 

interpersonal) of PA 

behaviour change in 

children and adolescents 

(5-18 years). 

7 Self-efficacy was reported to mediate PA 

behaviour change in 5 of the 7 

intervention studies. Behavioural 

strategies associated with increases in PA 

behaviour (1 study). None of the studies 

(5) including interpersonal mediators 

were associated with change in PA. 
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Table 2.6: Continued. 
Lead 

author 

Year of 

publication 

Theoretica

l model (s) 

included 

Study type Purpose Identified 

studies 

Key findings 

Van Der 

Horst 

2007 No 

specific 

models 

included. 

Systematic 

review 

Examining the correlates 

of PA and sedentary 

behaviour in children and 

adolescents. 

60 For children, self-efficacy was positively 

associated with PA (3 studies included) 

but self-perceptions (2), enjoyment (2) 

and barriers (3) were not. For 

adolescents, attitude (3), self-efficacy 

(14) and goal orientation(4) were all 

positively related to PA. For children, 

insufficient evidence reported between 

the correlates and sedentary behaviour. 

For adolescents, sex (males) was reported 

as positively associated with television 

viewing/video. 

Abbreviations: SCT = Social Cognitive Theory; TTM = Transtheoretical Model; TPB = Theory of Planned Behaviour; PMT = Protection 

Motivation Theory; SDT = Self-Determination Theory; HPM = Health Promotion Model. 
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2.2 A critical analysis of physical activity interventions 

 

The health benefits of participating in regular PA are well-documented but with 

the levels of inactivity increasing and the incidence of obesity on the rise, the 

evidence supports the need for the implementation of interventions to promote PA 

(Cale and Harris, 2006). There have been numerous intervention studies which 

have aimed to increase time spent in PA as well as promoting psychological 

health through a variety of approaches which fall into three main categories: 

educational, environmental or multi-component approaches (van Sluijs, McMinn 

and Griffin, 2007). 

 

The setting of a PA intervention is vital in ensuring engagement (Naylor and 

McKay, 2009) and the majority of the studies evaluated in the van Sluijs et al 

(2007) review were located within the school setting. Ringuet and Trost (2001) 

and Naylor and McKay (2009) recognise that schools provide an ideal location for 

the promotion of PA and health due to a number of factors, which include the ease 

of access to participants; the large amounts of time spent by participants in this 

environment during the school year, the facilities available provide an 

environment that can readily support active behaviours along with the necessary 

personnel who have experience and expertise to encourage regular PA in this 

population. 

 

Intervention studies appear to vary in length and follow-up, which make 

comparisons across studies difficult (van Sluijs et al, 2007). A literature review on 

school-based obesity interventions conducted by Shaya et al (2008) found that 

interventions varied between 4 weeks to 8 years. It has been found that the effect 

of youth-based PA interventions varies between studies with the Ringuet and 

Trost (2001) meta-analytical review reporting on 10 studies (44 effect sizes) that 

the mean effect size was .47 with a large range of effect sizes between studies 

from -.61 to 2.5. 
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An interesting finding from the Ringuet and Trost (2001) review was the larger 

effect sizes displayed for the PE-only studies (mean effect of .85), which again 

emphasises how the existing school-based environment can be utilised to create 

behaviour change. It has also been reiterated in the intervention literature that 

there has been a lack of precision in the measurement of PA with the use of 

indirect methods (Naylor and McKay, 2009; van Sluijs et al, 2007). This issue has 

been repeatedly highlighted in this literature review and relying on this type of 

method may result in inaccuracies in the interpretation of findings (Corder et al, 

2008). 

 

2.2.1 Educational approaches 

 

A review of the effectiveness of the three main categories for school-based PA 

interventions found educational interventions, which aim to increase knowledge, 

enhance motivation and attitudes towards the benefits of behaviour change have 

had limited success (Naylor and McKay, 2009). It was noted by Harris and 

Elbourn (1992 as cited in Cale and Harris, 2006) that adopting classroom-only 

approaches to enhancing engagement in PA has a fundamental limitation as it 

provides a sedentary approach to an active concept. Therefore, schoolchildren are 

provided with the information but cannot actively experience it during the 

sessions (Harris and Elbourn, 1992 as cited in Cale and Harris, 2006). 

 

Although behaviour change was not apparent in the findings from the systematic 

review by Kahn et al (2002), it was acknowledged that this type of intervention 

was effective at improving general health knowledge, exercise-related knowledge 

and exercise self-efficacy. It has been documented in this literature review that 

self-efficacy plays an influential role in SCT as both a predictor of behaviour and 

a mediator of the other variables in the model (Bandura, 2000). Therefore, 

improvements in this construct (exercise self-efficacy) may mediate PA behaviour 

change (Lubans and Sylva, 2009). 
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2.2.2 Environmental approaches 

 

Environmental interventions have reported successful behaviour change such as 

the Stratton and Mullen (2005) study which found that changing the recess 

environment by painting multi-coloured markings on the playground significantly 

increased time spent in MVPA by 13.6% and VPA by 4.5%. It has also been 

found that changing the physical education (PE) environment has been successful 

in forging positive behaviour changes in PA (Naylor and McKay, 2009). 

 

A well-documented PE intervention is the Sport, Play and Active Recreation for 

Kids (SPARK) programme (Sallis et al, 1997). The study was conducted over two 

schools years and tested the effectiveness of two different conditions (specialist-

led and teacher-led) against a control to enhance PA levels within PE (Sallis et al, 

1997). Both conditions employed the same content which included SPARK-based 

PE classes along with a self-management programme, which aimed to promote 

the transference of skills and behaviours learnt in class into everyday life (Sallis et 

al, 1997). Each condition was either delivered by a PE specialist (specialist-led) or 

an intervention trained classroom-based teacher (teacher-led) (Sallis et al, 1997). 

 

The SPARK programme followed participants from fourth to fifth grade (baseline 

n = 1538) (Sallis et al, 1997). The results revealed that the most active children 

were taught in the specialist-led condition completing 40.20 minutes/week MVPA 

(Sallis et al, 1997). This was over twice as many minutes as the control condition 

(17.80 minutes/week) and over seven minutes per week more than the teacher-led 

condition (32.70 minutes/week) (Sallis et al, 1997). These findings suggest that 

PA can be successfully enhanced within the PE lesson provided that the delivery 

and content promotes these higher levels of PA (Sallis et al, 1997). However, the 

frequency of weekly PE classes was higher in the interventions conditions 

(specialist-led = 2.90; teacher-led = 2.60) in comparison to the control condition 

(1.8) in this study, which may have influenced time spent in MVPA (Sallis et al, 

1997). 
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2.2.3 Multicomponent approaches 

 

The other type of intervention is multi-component approaches, which aim to 

enhance behaviour change through a number of different components (Naylor and 

McKay, 2009). For example, in a school-based intervention, a number of key 

components could be included such as the academic classroom, the PE class 

and/or the family/community (Naylor and McKay, 2009). Strong evidence has 

been presented by van Sluijs et al (2007) with regards to the effectiveness of this 

type of intervention approach for improving PA behaviours in adolescents but the 

findings in this review were less conclusive for children. 

 

However, Gorely et al (2009b) reported significant increases in PA (total daily 

steps and total MVPA) in the Great Fun to Run (GF2R) experimental condition in 

comparison to the control. The GF2R intervention was conducted over 10 months 

(4 intervention and 4 control schools) and included 7-11 year olds (n = 589) 

(Gorely et al, 2009b). The intervention was multicomponent and included 

classroom-based sessions, physically active sessions with two highlight PA 

events, an interactive website for participants, teachers and parents highlighting 

the importance of PA and healthy eating and a summer wall-planner (Gorely et al, 

2009b). The findings from this study were that on average children in the 

experimental condition completed 1631 steps per day more than the control 

condition (Gorely et al, 2009b). Similarly, children in the experimental condition 

completed 20 minutes more total MVPA than the control condition, which was 

calculated as a 15% significant difference between conditions (Gorely et al, 

2009b). 

 

2.3 A review of reviews on the effectiveness of school-based physical activity 

interventions 

 

A review of reviews on school-based physical activity interventions was 

conducted from the starting year of the thesis (2008) to present (2012). An array 

of databases were analysed, which included Medline, Embase and PsycINFO with 
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key search terms including ‘physical activity’, ‘interventions’, ‘children and 

adolescents’ and ‘reviews’. A total of five studies have been included with key 

findings presented in table 2.7. 

 

Four of five systematic reviews report that school-based PA interventions are 

effective at increasing PA levels in both children and adolescents. However, 

Medina-Blanco et al (2011) found that using the school setting was ineffective 

and resulted in no significant change in physical activity as measured by either 

accelerometry or pedometry in 5 of 7 studies reviewed. Demetriou and Höner 

(2012) suggest that PA interventions in the school setting are effective at changing 

both psychological determinants such as knowledge about health issues as well as 

at a behavioural level through change in physical activity and also at a health and 

fitness level. van Stralen et al (2011) provide further support for measuring 

psychological determinants in school-based PA interventions by reporting that 

both self-efficacy and intentions are important mediators when targeting change in 

PA. Furthermore, self-efficacy was highlighted as a mediator in PA engagement 

in the Demetriou and Höner (2012) review. 

 

Changes in PA levels have been reported during school time but Dobbins et al 

(2009) highlight that the change in behaviour has been less favourably transferred 

into leisure time. Kriemler et al (2011) found that school-based PA interventions 

produced significant positive intervention effects in one of the segmented PA 

domains (e.g. in-school, out-of-school or overall PA) in 16 of the 20 school-based 

PA intervention studies reviewed. Likewise in 6 of the 11 studies measuring 

aerobic fitness, a significant positive intervention effect was reported (Kriemler et 

al, 2011). 

 

Kriemler et al (2011) suggests that school-based PA interventions are effective at 

changing PA in multiple domains but as only a small number of studies noted a 

significant change in aerobic fitness, it may be that the changes in PA are not 

strong enough to cause significant changes in aerobic fitness. It was also 

highlighted that multicomponent interventions that consider family influence or 
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support are the most effective at changing behaviour in children but the results 

were inconclusive for adolescents (Kriemler et al, 2011). This may have been due 

to the limited number of interventions in the older age group with the Kriemler et 

al (2011) review including just 4 studies in comparison to 15 in children (1 study 

included both subgroups). 

 

This review has highlighted that school-based PA interventions can successfully 

change PA levels and may also impact upon aerobic fitness. It is evident that 

psychological determinants such as self-efficacy and intentions should also be 

measured due to the mediating influence on behaviour change. Demetriou and 

Höner (2012) recognised that knowledge of health may also benefit potential 

changes in behaviour and Dobbins et al (2009) identified the need to include an 

educational element. Other key variables influencing the effectiveness of school-

based interventions were highlighted in the recent Demetriou and Höner (2012) 

review and include age, type of intervention (e.g. physical activity only 

component vs. a physical activity and cognitive component) as well as the 

intervention frequency and duration. 
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Table 2.7: A review of systematic review on school-based physical activity interventions. 
Lead 

author 

Year of 

publication 

Study type Purpose Identified 

studies 

Key findings 

Demetriou 2012 Systematic 

review 

Measuring the effectiveness of 

school-based interventions with 

a PA component on changes in 

health and fitness, PA and 

psychological determinants in 6 

to 19 year olds 

129 69.7% of studies examining motor 

performance produced a positive effect in the 

intervention group (IG). 28% of studies found 

a positive effect on BMI. 56.8% of studies 

examining PA reported a positive effect in the 

IG. 87.5% of studies acknowledged a positive 

effect on knowledge about health issues and 

the effects of PA. 

Kriemler 2011 Systematic 

review 

Measuring the effectiveness of 

school-based PA intervention 

studies (including 

multicomponent) from 2007-

2010 (age range 6 to 18 year 

olds). 

20 16 (PA as the outcome variable) of the 20 

studies demonstrated a significant 

intervention effect in one of the PA domains. 

6 of the 11 studies measuring aerobic fitness 

reported a significant intervention effect. 
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Table 2.7: Continued. 
Lead 

author 

Year of 

publication 

Study type Purpose Identified 

studies 

Key findings 

Medina-

Blanco 

2011 Systematic 

review 

Measuring the effectiveness of 

school-based PA intervention 

studies in 6 to 12 year olds 

7 Only limited information provided. 5 of the 

7 studies recorded a non-significant change 

in PA as a result of the intervention. 

van 

Stralen 

2011 Systematic 

review 

Identifying both psychosocial and 

environmental mediators of 

energy balance-related 

behaviours interventions (age 

range 4 to 18 years) 

24 Self-efficacy and intentions reported as 

mediators in PA interventions aimed at 

changing PA. 

Dobbins 2009 Systematic 

review 

Assessing effectiveness of 

school-based interventions for 

promoting PA and fitness (age 

range 6 to 18 years). 

26 School-based PA intervention produced 

positive effects on the duration of PA (in 

school) along with increasing aerobic fitness 

as well as reducing time spent watching 

television and blood cholesterol. No 

significant changes in out-of-school 

percentage of time spent in PA. 
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3.0 Introduction 

 

This research was fully contextualised within the parameters of the HAPPY study. 

The HAPPY study received approval from the University Ethics Committee prior 

to collecting any data. The HAPPY study was an exploratory pilot study. The 

research conducted within this thesis was part of a larger study, the HAPPY study, 

which meant that the candidate had a limited influence on the control of content 

and the intervention strategies employed. The full HAPPY study ethics proposal is 

found in Appendix A with details provided on the confidentially of participants 

data along with informed consent and withdrawal from the study. The results 

chapters (studies 1-7) provide details of the specific methodology relevant to this 

research. However, to understand the logistics of this research, an overview of the 

design of the HAPPY study and all associated methods is provided but only the 

ones most pertinent to this thesis have been given an extended explanation. 

 

3.1 The HAPPY study 

 

3.1.1 Aim 

 

Primary aims of the HAPPY study were to increase overall time spent in MVPA 

during school and leisure time, and improve physical fitness, physical health and 

psychosocial well-being in 10-12 year old and 13-14 year old schoolchildren. 

 

3.1.2 Recruitment 

 

Participants (N = 249) for the HAPPY study were recruited from seven middle (n 

= 169) and four upper (n = 80) schools in Bedfordshire, UK. A cross-section of 

schools were recruited, which included mixed sex schools, a single-sex school and 

an independent school. At baseline, the age range of the participants was 10-14 

years old. The focus age groups for recruitment at baseline were year 6 (10-11 

year olds), year 7 (11-12 year olds) and year 9 (13-14 year olds) schoolchildren. 

The mean age of the middle school participants (75 boys; 94 girls) was 10.99 ± 
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.52 years old and the upper school participants (46 boys, 34 girls) was 13.70 ± .36 

years old. The same participants were retested during the intervention year and in 

the follow-up year of the study (year 7, year 8 and year 10, respectively). 

 

There were no specific inclusion criteria that led to participants being excluded 

from the HAPPY study. This recruitment strategy aimed to maximise participant 

uptake. However, this method did not make allowances for clustering within 

classes or schools. The research conducted within this thesis was part of a larger 

study (the HAPPY study) which meant the candidate had a limited influence on 

this method of recruitment. This is a recognised delimitation of the current study 

and as allowances were not made, a possible bias in the recruitment was present. 

For example, participants may have been recruited in friendship groups, which 

may have influenced their motivations to participate in the study. 

 

The HAPPY study was powered to detect a medium to large effect by achieving a 

sample size of 240 participants (based on a minimum suggested power of 80% 

power, Cohen (1988) at a 5% alpha level). Similar effect sizes have been reported 

in previous school-based physical activity intervention studies (Zahner et al, 2006; 

MacDonald et al, 2007). The sample size calculation assumed a 10% attrition rate, 

which resulted in a required recruitment of 264 participants. The rate of attrition 

was based on similar school-based physical activity intervention studies, which 

have reported attrition between 10-15% (Salmon et al, 2008, Zahner et al, 2006, 

MacDonald et al, 2007). 

 

From the eleven schools included in the HAPPY study, two schools participated 

in the Health-Education (HE) condition (two middle schools and one upper 

school), two schools participated in the Psychology Health-Promotion (PHP) 

condition (one middle school and one upper school), two schools took part in the 

Youth-Led (YL) condition (two middle schools) and four schools acted as 

controls (C) (two middle schools and two upper schools). 
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3.1.3 Design 

 

The HAPPY study was a longitudinal exploratory pilot study, which encompassed 

six data collections completed over five school terms. Four data collections were 

completed during the first school year (intervention year), which took place 

during the first half of each of the three school terms (winter (September/October 

2008), spring (January/February 2009) and summer (April/May 2009) school 

terms) and one at the end of the summer school term (July 2009). Only three 7-

day accelerometry data collections were implemented during the intervention year 

due to the closeness of the third and final data collection time-points with school 

vacations. This meant a baseline data collection, a mid-year data collection and 

post intervention data collection was completed for this measurement only. Two 

data collections were completed during the second school year (follow-up year) at 

the start of the winter (September/October 2009) and spring (January/February 

2010) school terms. The measurements taken at the data collections were repeated 

throughout the duration of the HAPPY study. Upon completion of the HAPPY 

study, all participants were given the results of the health parameters recorded 

during the data collections. Each school was randomly allocated to one of three 

school-based interventions or were given the choice to be excluded from the 

intervention and were included as a control school. 

 

The interventions took place during year one of the HAPPY study. The 

interventions were implemented during the second half of each school term 

(winter, spring and summer school terms) over three units (unit 1, 2, 3) lasting 

four weeks (one classroom-based session per week or three sessions per week for 

the YL condition) in duration. A timeline of the HAPPY study data collections 

and interventions is displayed in figure 3.1. 
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Figure 3.1: The HAPPY study timeline detailing the time periods for data 

collections and intervention units during the intervention and the follow-up 

years.

Data collection 3 
Data collected: 
Summer school term 
April/May 2009 

Intervention – Unit 1 
Intervention conducted: 
November/ December 2008 

Intervention – Unit 2 
Intervention conducted: 
March/April 2009 

Intervention – Unit 3 
Intervention conducted: 
May/June 2009 

Data collection 4 
Data collected: 
Summer school term 
July 2009 

Baseline (data collection 1) 
Data collected: 
Winter school term 
September/October 2008 

Data collection 6 
Data collected: 
Spring school term 
January/February 2010 

Data collection 5 
Data collected: 
Winter school term 
September/October 2009 

FOLLOW-UP (SCHOOL YEAR 2) 

Data collection 2 
Data collected: 
Spring school term 
January/February 2009 

INTERVENTION (SCHOOL YEAR 1) 
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3.2 Data collection measurements 

 

3.2.1 Descriptive statistics 

 

At baseline, sex, ethnicity and socioeconomic status (SES) were recorded. The 

participants’ age was recorded at baseline and at each of the following five data 

collections. Ethnicity was determined from a generic list of ethnicities devised by 

the Bedford Borough Council (2006). For SES, participants’ postcodes were 

converted into scores (2007 Indices of Multiple Deprivation scores) using the 

GeoConvert application (Fairclough et al, 2009; MIMAS, 2008). 

 

3.2.2 Standing height 

 

Participants’ standing height was measured to the nearest 0.5 cm using a Leicester 

stadiometer. The researcher asked the participant to remove all footwear and 

instructed that they stand with their heels flat on the floor against the back of the 

stadiometer, head looking forward and take a deep breath before the measurement 

was taken. 

 

3.2.3 Body composition measures 

 

Body weight and % BF was measured using Tanita scales (BC-418MA). 

Participants were asked to come along to the data collection fasted for the measure 

of % BF so that an accurate record could be taken. Participants were instructed to 

remove all footwear and socks and stand on the Tanita scales whilst an analysis of 

body weight and % BF was made. Body weight was measured to the nearest 0.1 

kg. 

 

BMI was calculated by dividing body weight by height2. The measurement of WC 

was taken halfway between the low rib margin and the iliac crest. Participants 

remained in a standing position whilst the measurement was taken. WC was 

recorded to the nearest 0.5 cm using a tape measure. 
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3.2.4 Cardiorespiratory fitness test 

 

Participants completed Hansen et al’s (1989) maximal fitness test on a cycle 

ergometer to establish CRF, which has previously been employed in the European 

Youth Heart Study (EYHS) (Ruiz et al, 2007). During validation, this test 

demonstrated strong correlations with a direct measure of VO2 max in both boys 

and girls (r = .90 and r = .95, respectively) (Hansen et al, 1989 as cited in Ruiz et 

al, 2007). 

 

The Hansen et al (1989) maximal fitness test was completed over three minute 

stages with progressive increases in workload at each stage (Ruiz et al, 2007). 

Heart rate was continuously monitored throughout the test. Participants were 

asked to pedal at 70 revolutions per minute (rpm) until they reached an exhaustive 

state, which was considered at a heart rate > 185 beats per minute (bpm) (Ruiz et 

al, 2007). Once, an exhaustive state was reached, the test was terminated and all 

the weight was removed from the cycle ergometer and the participant performed a 

cool down. The cool down lasted for three minutes with the participants cycling at 

the same speed as the test protocol (70 rpm) for the first two minutes and at half 

the test protocol rpm (35 rpm) for the final minute. 

 

CRF (VO2 max) was calculated using the Hansen et al (1989) formula and was 

measured in units of millilitres per kilogram per minute (ml/kg/min). Firstly, the 

power output was determined prior to calculating the Hansen et al (1989) formula 

by applying the following equation = W1 + (W2 * T/180). W1 was the workload at 

the final completed stage measured in watts; W2 was the workload increment at 

the final incomplete stage which was also measured in watts and T was the time 

measured in seconds at the final incomplete stage (Ruiz et al, 2007). 

 

The formula for VO2 max was calculated for each age group included in the 

HAPPY study (10-12 and 13-14 year olds, respectively). These age groups were 

similar to those included in the EYHS (9 and 15 year olds, respectively), 

therefore, this current study utilised the same age group equations as the EYHS to 
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ensure comparisons could be made with this published literature. The formula for 

9 year olds (10-12 year olds participated in the HAPPY study at baseline) was 

VO2 max = 12.44 * power output + 250 and for 15 year olds (13-14 year olds 

participated in the HAPPY study at baseline) was VO2 max = 11.87 * power 

output + 365 (Riddoch et al, 2005; Ruiz et al, 2007). 

 

3.2.5 Directly measured physical activity 

 

Habitual PA was determined using RT3® triaxial accelerometers. Accelerometers 

are small, box-shaped devices which clip onto the clothing at the hip (Freedson et 

al, 2005; Rowlands, 2007). Participants were asked to wear the accelerometer 

during waking hours for seven consecutive days. All data was collected during the 

school term. This accelerometer has a number of different sampling intervals (see 

table 3.1) that are restricted by the memory capacity (Rowlands et al, 2006). 

 

The accelerometer was set on mode 3 to record minute-by-minute PA, which 

provided an output of all three axes (vertical vector (x), anterior-posterior vector 

(y) and medial-lateral vector (z)) as well as calculating the vector magnitude 

(VM). Participants were asked to remove the accelerometer if they were taking 

part in activities that may cause the device to get broken or lost (e.g. contact 

sports) or if they were in contact with water (e.g. swimming, bathing, showering) 

as the device is not waterproof. Participants were asked to keep a record of any 

physical activities that they had participated in when they were unable to wear the 

accelerometer into the HAPPY study PA diary (Appendix A). 

 

Table 3.1: Sampling intervals and corresponding memory capacities for the 

RT3® triaxial accelerometer. 

Mode Sampling interval (epoch) Memory Capacity 

1 1-second (all three axes and VM) 3 hours 

2 1-second (VM) 9 hours 

3 1-minute (all three axes and VM) 7 days 

4 1-minute (VM) 21 days 



 

 80 

For all seven studies, the data from the VM was recoded using Rowlands et al 

(2004) RT3® triaxial accelerometer cut-off thresholds for sedentary, LPA, MPA 

and VPA (table 3.2). For study 3 only, the data was also recoded into the Vanhelst 

et al (2010b) RT3® triaxial accelerometer cut-off thresholds for all four activity 

categories (table 3.3). 

 

The data was screened to ensure participants had reached a minimum wear time of 

three weekdays and one weekend day (Trost et al, 2000). Two minimum wear 

time recommendations were administered in this research, which were based on 

analysing either weekday and weekend data separately or looking at whole week 

data. For weekday and weekend data, the Rowlands et al (2008) recommendations 

were employed, which was a minimum wear time of 600 minutes for weekdays 

and 480 minutes for weekend days. For whole week data, the Mattocks et al 

(2008) recommendations were employed, which was a minimum wear time of 600 

minutes per measured day. Participants who did not meet the recommendations 

for the measurement of habitual PA were excluded from the data analysis. 

 

The PA diaries were cross matched to the accelerometer data for any time periods 

when the participant had recorded that they had removed the device. If these time 

periods corresponded with the accelerometer data and were recorded as the 

participant partaking in PA (e.g. swimming, rugby) then these were recoded as 

MPA in the accelerometer output. This was deemed the most appropriate 

estimation of PA as it was based on the minimum PA intensity specified in the 

government’s PA guidelines (DoH, 2004). The data was also screened for time 

periods when the accelerometer had been removed with no reference to the diary. 

Data was removed from the data file for time periods that totalled ≥ ten minutes of 

consecutive zeros counts (Riddoch et al, 2004). 
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Table 3.2: Rowlands et al (2004) RT3® triaxial accelerometer cut-offs. 

Activity category 

 

Activity counts 

(counts·min-1) 

Metabolic equivalent 

(MET value) 

Sedentary < 288 < 1.5 

LPA 288-969 1.5 

MPA 970-2332 3 

VPA > 2333 6 

 

Table 3.3: Vanhelst et al (2010b) RT3® triaxial accelerometer cut-offs. 

Activity 

category 

Activity counts 

(counts·min-1) 

Heart rate 

(beats·min1) 

VO2 

(ml·kg-1·min1) 

Sedentary 0-40 83.60 ± 10.80 4.50 ± .80 

LPA 41-950 106.10 ± 13.20 7.90 ± 1.80 

MPA 951-3410 126 ± 15.90 15.40 ± 3.50 

VPA > 3410 163.40 ± 19.20 24 ± 3.70 

 

3.2.5.1 Different processing approaches to handling accelerometry data 

 

The processing method applied to handling accelerometry data for the seven 

results chapters in this thesis was based upon literature available at the time of 

baseline data analyses. A minimum monitoring period of four days was adhered to 

which has been found to provide a reliable estimate of children and adolescents’ 

PA levels (r = .80) (Trost et al, 2000). A weekend day was incorporated into the 

minimum wear time inclusion criteria as Trost et al (2000) along with others 

(Rowlands et al, 1999; Rowlands et al, 2008) have observed differences between 

children and adolescents’ weekday and weekend day PA levels. 

 

In addition, one of the HAPPY study’s primary outcomes was to increase total PA 

(during school and leisure time) as measured using accelerometers, therefore, it 

was essential that a weekend day was included in the estimation of habitual PA. 

Also, the HE intervention approach aimed to improve engagement in PA outside 

of the intervention sessions during school and non-school time. The intervention 
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was designed to encourage children to involve their families in planning PA, as 

well as to involve the tracking or self-monitoring of habitual activity levels 

throughout the week, including weekends, using pedometers. 

 

The other accelerometry data processing decision rule involved selecting 

appropriate daily wear time inclusion criteria (Mattocks et al, 2008). Again, at the 

time of analysing the baseline accelerometry data, most studies stipulated a 

minimum daily wear time of 600 minutes (Rowlands et al, 2008, Mattocks et al, 

2008). Different daily wear times have been employed for weekdays in 

comparison to weekend days in light of evidence provided by Rowlands (2007 as 

cited in Rowlands et al, 2009) that young people’s activity patterns are more 

variable on weekend days in comparison to weekdays. This may be due to this age 

group not following the structured school day on weekend days and often wear 

time accumulation is shorter due to waking hours not being as long as on 

weekdays (Rowlands, 2007 as cited in Rowlands et a, 2009). Therefore, Rowlands 

et al (2008) suggested a minimum daily wear time of 600 minutes for weekdays 

and 480 minutes for weekend days. Both the Mattocks et al (2008) and Rowlands 

et al (2008) daily wear time guidelines were adhered to in this current research. 

 

In table 3.4, details are provided of the sample size requirements based on 

different accelerometry decision rules. The accelerometry decision rules chosen 

for the data analysis in this thesis was a minimum of four days monitoring with 

the inclusion of three weekdays (a minimum of 600 minutes daily wear time) and 

one weekend day (a minimum of 480 minutes daily wear time) (Trost et al, 2000, 

Rowlands et al, 2008), which meant 116 participants were included at baseline. 

Whole week PA data was also analysed in this thesis with a minimum of four 

days monitoring (a minimum of 3 weekdays and 1 weekend day) needed to reach 

the inclusion criteria along with a minimum of 600 minutes wear time for each 

measured day (Trost et al, 2000, Mattocks et al, 2008), which led to 101 

participants being included in the data analysis at baseline. 
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It is however, acknowledged that since making these decisions new accelerometry 

processing approaches have been adopted in more recent published literature such 

as Mattocks et al’s (2008) three day inclusion criteria with a minimum of 600 

minutes or 540 minutes monitoring per measured day (weekdays or weekend 

days) with both time periods producing a reliability of r > .70. Mattocks et al 

(2008) suggests that a weekend day is not needed when analysing the 

accelerometry data and by reducing the number of monitoring days to three this 

ensures that the power is maximised and minimises the number of participants 

excluded from the analyses. The exclusion of a weekend day may, however lead 

to possible bias in the findings given that differences in PA levels have been 

observed between weekdays and weekend days (Rowlands et al, 1999, Rowlands 

et al, 2008, DoH, 2009a,). Given that these differences may exist, especially in 

smaller sample sizes, Mattocks et al (2008) suggest that the inclusion of a 

weekend day may be needed. 

 

Given the reliability results reported by Mattocks et al (2008), it appears that three 

days wear time is being readily adopted in the literature (Fairclough et al, 2011, 

Bailey et al, 2012). Fairclough et al (2011) stipulated that in the measurement of 

physical activity in children aged 10-11 years at least one weekend day was 

included in their three day inclusion criteria (n = 175). In retrospect, it appears 

that the baseline sample size for this present research could have been enhanced 

by 13 participants when applying the three day (two weekdays, one weekend day) 

decision rule (based on 600 minutes daily wear time) (Mattocks et al, 2008). The 

sample size could have been increased by 16 participants if the same minimum 

wear time criteria (three days) was adhered to but the daily wear time was lowered 

for weekend days to 480 minutes (Rowlands et al, 2008). These results are 

displayed in table 3.4. 

 

Bailey et al (2012) employed the Mattocks et al’s (2008) three 3 day inclusion 

criteria but selected a minimum daily wear time of 540 minutes for weekdays 

(Mattocks et al, 2008) and 480 minutes for weekend days (Rowlands et al, 2008). 

Interestingly, using these same decision rules led to the current sample size 
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increasing to 134 participants from the 116 participants included at baseline using 

the four day guidelines (a minimum of 3 weekdays (600 minutes) and 1 weekend 

day (480 minutes)) (Trost et al, 2000, Rowlands et al, 2008, Mattocks et al, 2008). 

It is important to highlight how these different accelerometry decision rules can 

affect the sample size for a given study. This is a recognised limitation of the 

current research. Future research papers should scrutinise these decision rules to 

determine which processing approach is the most appropriate to maximise power 

and provide the most accurate estimate of PA levels along with minimising the 

exclusion of participants (Mattocks et al, 2008). 

 

Table 3.4: Different accelerometry decision rules 

Wear time (minutes) Minimum monitoring time (days) 

 

3 weekdays +1 

weekend day 

2 weekdays +1 

weekend day 

600* 101 114 

600/480+ 116 132 

540* 114 126 

540/480+ 121 134 

Notes: *whole week monitoring (a minimum monitoring time for both weekday 

and weekend day); +weekday/weekend day monitoring (a minimum monitoring 

time for weekday/weekend day). 

 

3.2.6 The HAPPY study questionnaire 

 

At each data collection, participants were asked to individually complete the 

HAPPY study questionnaire, which included four parts. Parts A and B (the Health 

Perceptions Questionnaire (HPQ)) measured children’s health beliefs and 

perceptions of PA. Parts C and D measured diet and PA, respectively but neither 

measures were included in the current research. Part C was not included as this 

current research did not encompass diet and nutrition analysis. Part D was not 

included as the questionnaire employed, which was Kowalski, Crocker and 

Faulkner’s (1997) Physical Activity Questionnaire for Older Children (PAQ-C) 
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does not indicate the intensity of PA completed. Please refer to Appendix A for 

details of each measure in the HAPPY study questionnaire. 

 

3.2.7 The Health Perceptions Questionnaire (Parts A and B) 

 

The sections of the HPQ (Appendix A) included in this current research were: 

 

Part A – The Health Perceptions Questionnaire 

Health Locus of Control (Parcel and Meyer, 1978). 

Generalised Self-Efficacy (Schwarzer and Jerusalem, 1995). 

Health Value (Lau, Hartman and Ware, 1986). 

Perceived Self-Image (adapted by Chater, 2006 from Gibbons and Gerrard, 

1995). 

 

Part B – The Health Perceptions Questionnaire 

Past behaviour (adapted by Chater, 2006 from the Instrument for Monitoring 

Adolescent Health Issues, Stanton, Willis and Balanda, 2000). 

The Theory of Planned Behaviour constructs (adapted by Chater, 2006 from 

Conner and Sparks, 2005). 

Behaviour-Specific Self-Efficacy (adapted by Chater, 2006 from Bandura and 

Adams, 1977 and Schwarzer and Renner, 2000). 

 

3.2.8 Part A – The Health Perceptions Questionnaire 

 

3.2.9 Children’s Health Locus of Control 

 

The Children’s Health Locus of Control (CHLOC) measure was developed by 

Parcel and Meyer (1978) and assessed how young people view their health. 

Participants were asked 20 statements, which were measured on a response either 

being ‘true’ then ‘yes’ was circled or ‘not true’ then ‘no’ was circled. An example 

of one of the 20 statements: ‘Good health comes from being lucky’ (Parcel and 

Meyer, 1978). 
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From each statement, a score of zero was given for a ‘yes’ answer and one was 

given for a ‘no’ answer. A summed score from all 20 statements was calculated 

with scores ranging from 0-20 (Parcel and Meyer, 1978). Lower scores indicated a 

more external locus of control and higher scores signified a more internal locus of 

control (Parcel and Meyer, 1978). Parcel and Meyer (1978) demonstrated that the 

CHLOC instrument had good internal consistency in 7-12 year old children (n = 

168) (Kuder-Richardson internal consistency reliability coefficient = .75). 

 

3.2.10 Generalised Self-Efficacy 

 

The measure of Generalised Self-Efficacy (GSE) was developed by Schwarzer 

and Jerusalem (1995). The participants were asked ten statements about how they 

would respond in certain situations. Their responses were given on a 4-point 

Likert scale from 1 (not at all true) to 4 (exactly true). An example of one of the 

ten statements: ‘I can always manage to solve difficult problems if I try hard 

enough’ (Schwarzer and Jerusalem, 1995). 

 

The scoring for this measure was a summed score for each statement (range 1-4) 

with all statement scores added together to give a range of scores from 10-40 with 

higher scores indicating stronger self-efficacy beliefs (Schwarzer and Jerusalem, 

1995). Scholz et al (2002) report that the GSE scale has good internal consistency 

(α = .75-.91). 

 

3.2.11 Health Value 

 

The measure of Health Value (HV) was developed by Lau, Hartman and Ware 

(1986) and consisted of four statements asking the participant about how they 

valued their health. Responses were given on a 7-point Likert scale ranging from 

1 (strongly agree) to 7 (strongly disagree). 

 

Two of the four statements were reversed before the scoring of this measure was 

calculated. These were statements 1 (‘There is nothing more important than good 
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health’) and 3 (‘If you don’t have your health, you don’t have anything’). The 

score for this measure was an average of the four statement scores with a range of 

scores from 1-7 with higher scores indicating that the participant placed greater 

value on their health. The original HV scale was tested in a number of 

populations, which included 11-16 year old girls (n = 97) and a sample of their 

parents (n = 95), ulcer clinic patients (n = 74), undergraduate students (n = 1026) 

and a sample of their parents (n = 940). The internal consistency of the scale 

remained relatively stable (α = .63-.72) with Lau et al (1986) suggesting that this 

level of reliability was acceptable based on the number of items in the scale. 

 

3.2.12 Perceived Self-Image 

 

Chater (2006) adapted the Perceived Prototype-Image measure from Gibbons and 

Gerrard (1995) and asked the participant about their perception of their own 

image. The participants were presented with sixteen adjectives which they had to 

response to on a 7-point Likert scale as to how they perceived themselves with 

one being ‘not at all’ and seven being ‘extremely’ (Chater, 2006). 

 

Seven adjectives were reversed, which were adjectives 4 (immature), 6 

(unattractive), 8 (careless), 10 (dull (boring)), 12 (dirty), 14 (unhealthy) and 15 

(un-cool) before the scoring was calculated. The scoring of this measure was 

based on an average from all sixteen scores. The average score could range from 1 

to 7 with lower scores indicating a negative Perceived Self-Image (PSI) and 

higher scores indicating a positive PSI. The PSI scale has demonstrated good 

internal consistency in the Chater (2006) study (α = .76). 

 

3.2.13 Part B – The Health Perceptions Questionnaire 

 

3.2.14 An indirect measure of physical activity 

 

Participants were asked to recall their PA experiences from the past seven days. 

This measure was adapted by Chater (2006) from the Instrument for Monitoring 
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Adolescent Health Issues (AIMAHI) (Stanton et al, 2000). Past behaviour was 

recorded across three types of activity: (1) Sports or sports training; (2) VPA or 

exercise and (3) Other PA that made you sweat and breathe hard. The participant 

was asked to record what type and how much PA they had completed in a 

minimum bout of 30 minute time intervals for each measured day. A summed 

score for each type of activity along with a total activity score for all activities 

was calculated, which was converted into time. 

 

3.2.15 The Theory of Planned Behaviour constructs 

 

3.2.16 Attitudes 

 

Attitudes to PA were measured with one leading question ‘If I am physically 

active for at least 60 minutes, 5 times a week for the next fortnight it would be…’ 

and participants were asked to respond to 5 anchored response-items: ‘bad’-

‘good’; ‘harmful’-‘beneficial’, ‘unpleasant’-‘pleasant’; ‘unenjoyable’-‘enjoyable’ 

and ‘foolish’-‘wise’ which were measured on a 7-point Likert scale detailing 

opposing adjectives at either end of the scale, e.g. bad = 1; good = 7 (Conner and 

Sparks, 2005). The scoring of this measure was based on an average from all five 

scores. No items required reversing for this measure. The average scores could 

range from 1 to 7 with higher scores indicating more positive attitudes towards 

PA. Past studies adopting the TPB to predict exercise such as the Norman and 

Conner (2005) study have reported good internal consistency for this scale (α = 

.73). 

 

3.2.17 Subjective norms 

 

Subjective norms were assessed by measuring participants’ responses to three 

statements on the importance of significant others to the individual’s PA 

behaviours (Conner and Sparks, 2005). Answers were recorded on a 7-point 

Likert scale with opposing adjectives at either end of the scale, e.g. ‘should not’-

‘should’. An example statement: ‘Most people who are important to me think I… 
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should not… should… take regular PA over the next fortnight’. The scoring of 

this measure was based on an average score from the three statements. No items 

required reversing for this measure. The average scores could range from 1 to 7 

with higher scores indicating more positive subjective norms. Past studies 

adopting the TPB to predict exercise such as the Norman and Conner (2005) study 

have reported good internal consistency for this scale (based on two items) (α = 

.84). 

 

3.2.18 Intentions 

 

Intentions to be physically active were measured according to participants’ 

responses to three statements (Conner and Sparks, 2005). Answers were recorded 

on a 7-point Likert scale with opposing adjectives at either end of the scale, e.g. 

‘definitely do not’-‘definitely do’. An example statement: ‘I intend to be 

physically active for 60 minutes, at least 5 times a week for the next fortnight’. 

The scoring of this measure was based on an average score from the three 

statements. No items required reversing for this measure. The average scores 

could range from 1 to 7 with higher scores indicating more positive intentions 

towards PA. Past studies adopting the TPB to predict exercise such as the Norman 

and Conner (2005) study have reported good internal consistency for this scale (α 

= .95). 

 

3.2.19 Behaviour-Specific Self-Efficacy 

 

The Behaviour-Specific Self-Efficacy (BSSE) measure was adapted by Chater 

(2006) from Bandura and Adams (1977) and Schwarzer and Renner (2000) to 

assess self-efficacy beliefs towards PA. BSSE was measured by one leading 

question ‘I am confident that I will carry out planned exercise even if…’ with 

seven statements for the participants to answer, which were scored on a 4-point 

Likert scale. The 4-point Likert scale ranged from 1 (not at all) to 4 (very true). 

An example of one of the seven statements: ‘I am confident I will carry out 

planned exercise even if… I feel a bit tired’. 
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The scoring for this measure was a summed score for each statement (range 1-4) 

with all statement scores added together to give a range of scores from 7-28. 

Higher scores indicated stronger self-efficacy beliefs towards PA. The BSSE 

measure has demonstrated good internal consistency in the Chater (2006) study (α 

= .82). 

 

3.3 The HAPPY study measurements not included in this current research 

 

A number of other health parameters were recorded as part of the HAPPY study 

data collection but not all of these measures were included as they were not within 

the scope of this current research. These included: sitting height, which provided 

a measure of maturity and was recorded to the nearest 0.5 cm using the same 

instructions as standing height but with the participant sitting on a designated box. 

CVD risk measures were recorded and included: resting heart rate and blood 

pressure, which was taken three times using an automatic blood pressure monitor 

(Omron) with three minute intervals between measurements and a full lipid 

profile and blood glucose measurement, which was taken with participants fasted 

via a finger prick blood sample. 

 

Two measures from Part B of the HPQ were not included in this current research, 

these were Image Prototype, which Chater (2006) adapted from Gibbons and 

Gerrard’s (1995) measure of image prototype. Participants were presented with 

the same sixteen adjectives as the PSI measure but were asked about their image 

of people their age who exercised regularly. The participants were asked to report 

their thoughts on the adjectives on a 7-point Likert scale (1 being ‘not at all’ and 7 

being ‘extremely’). The scoring for this measure was the same as PSI. The Image 

Prototype scale has demonstrated good internal consistency for exercising 

regularly in the work completed by Chater (2006) (α = .82). 

 

The other measure was Behavioural Importance, which was developed by 

Chater (2006) and asked participants two questions about how important they felt 

exercise was to their present and future health. The participants were asked to 
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report their responses to these two questions on a 7-point Likert scale (1 being 

‘not very important’ and 7 being ‘very important’). The scoring for this measure 

was an average score and this measure has demonstrated good internal 

consistency in the Chater (2006) study (α = .71). 

 

The other parts to the HAPPY study questionnaire which were not included in the 

data analysis for this current research were: Part C: Diet Questionnaire which 

included a fruit and vegetable screener (Prochaska, Sallis and Rupp, 2001), a fat 

screener (Prochaska and Sallis, 2004) and a drinks analysis and Part D: Physical 

Activity Questionnaire for Older Children (PAQ-C, Kowalski et al, 1997) 

which asked participants about the PA that they had completed over the past 

seven days. 

 

3.4 Missing data analysis 

 

Data collected from human participants is often subject to incomplete datasets, 

and researchers are often presented with such missing data due to a variety of 

reasons such as participants accidentally missing an answer to a question or 

alternatively declining to provide a response on a given question (Field, 2005). It 

has been documented previously in the literature review on handling 

accelerometry data that researchers are faced with both a number of data 

processing decisions (Mattocks et al, 2008) and challenges deciding how to 

handle missing data (Rowe et al, 2004). The choices made with regards to 

handling missing data can ultimately effect the research findings (Rowe et al, 

2004). 

 

There are a number of ways of handling missing data such as employing listwise 

deletion, mean substitution, last value carried forward for longitudinal data 

(Scheffer, 2002), regression imputation (Rowe et al, 2004) and the Expectation 

Maximisation (EM) method (Scheffer, 2002). Listwise deletion involves 

removing the participant from the dataset when there are one or more missing 

values for a given response (Scheffer, 2002). A number of problems are 
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associated with such a strict method, which are emphasised by Rowe et al (2004) 

and include: 1. A waste of resources, e.g. the participant missing one of four data 

collections, 2. A decrease in statistical power and 3. the reporting of 

systematically different data between missing data participants versus participants 

with complete datasets, which could lead to bias in the study findings (Graham, 

2009). However, Graham (2009) suggests that if missing data is below 

approximately 5% of the dataset then any bias and loss of statistical power will be 

minor. 

 

The other options for handling missing data are not without controversy with 

mean substitution being calculated by the average scores of the group, which may 

suppress and again bias the research findings (Rowe et al, 2004, Graham, 2009). 

More modern methods of missing data analysis include the EM algorithm, which 

calculates a maximum likelihood estimate to the missing data values (Graham, 

2009). 

 

The raw data presented in this thesis was subject to missing data. The initial 

findings for studies 5 and 6 were subject to listwise deletion, which provided a 

true account of the data collected but this method meant that the power of the 

findings was decreased due to the reduction in sample size, which is a limitation 

of this thesis. However, missing data analysis was performed for both the 

physiological (CRF change scores) and psychological (the RTPB and MSLTc 

constructs and intentions) variables in the final chapter, which involved using the 

last value carried forward (Scheffer, 2002), which has been previously employed 

in the Farpour-Lambert et al (2009) study. 

 

3.5 The HAPPY study interventions 

 

The three HAPPY study interventions were the HE condition, the PHP condition 

and the YL condition. The intervention conditions were compared against each 

other and the control condition. The HE condition was multicomponent and the 

PHP condition was classroom-based only. Both interventions were delivered by 
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school contacts. The school contacts were given a training session from a 

researcher from the HAPPY study research team on the designated intervention 

and were also given a manual on how to deliver the intervention with clear 

outcomes for each of the sessions. Details of the participant numbers across the 

four conditions are provided in table 3.4. 

 

Table 3.5: The HAPPY study participants by school age, condition and sex. 

School School Age Conditions Sex Percentage Total 

   Boys Girls Boys Girls  

1 Middle YL 12 7 63 37 19 

2 Middle PHP 15 19 44 56 34 

3 Middle HE 0 16 0 100 16 

4 Middle HE 14 17 45 55 31 

5 Middle YL 18 10 64 36 28 

6 Middle C 12 12 50 50 24 

7 Middle C 4 13 24 76 17 

8 Upper HE 14 10 58 42 24 

9 Upper C 10 8 56 44 18 

10 Upper C 11 8 58 42 19 

11 Upper PHP 11 8 58 42 19 

          

Total Middle  75 94 30 38  

 Upper  46 34 18 14  

Overall Total  121 128 49 51 249 

 

3.5.1 Health-education condition 

 

The development of the HE condition was partly based on two theoretical models. 

The models were: (1) Bandura’s (1986) SCT and (2) Prochaska and DiClemente 

(1983) TTM of Change. Bandura’s (1986) SCT was employed to target 

improvements in self-efficacy beliefs. This construct is acknowledged as an 

important mediator of outcome expectancies as well as goals and is also a direct 
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determinant of behaviour. The knowledge and awareness gained from this 

intervention was aimed at improving efficacy beliefs towards engagement in PA. 

Prochaska and DiClemente’s (1983) TTM of change was employed to recognise 

that participants progress through a number of stages when changing behaviour. It 

was hypothesised that the intervention would improve awareness and aid 

readiness to change and by unit 3, participants may shift from the action stage to 

the maintenance stage of change. 

 

The HE condition was separated into three core units and was an informative 

intervention that provided the participants with the knowledge and understanding 

of the relationships between leading a PA lifestyle, being healthy and being 

physically fit. This condition was multi-component and provided participants with 

motivational tools (e.g. pedometers) to help gain an understanding of how this 

relationship works in practice and to ensure levels of PA specified in the 

guidelines (DoH, 2004) were attainable along with providing new opportunities to 

be more active. The three units were: Unit 1: Exercise, benefits, barriers and 

targets; Unit 2: Exercise physiology and Unit 3: Promoting exercise. An 

explanation of how each of the units targeted the constructs in the theoretical 

models included in this condition is detailed in table 3.6. A detailed explanation of 

the HE condition is found in the ethics proposal for the HAPPY study (Appendix 

A) along with the manual for this condition. 

 

3.5.2 Psychology health-promotion condition 

 

The PHP condition draws upon a number of theoretical models, which include the 

MSLTc, the MTPB (both Chater, 2006) and the HAPA devised by Schwarzer 

(1992). Both the MSLTc and the MTPB (both Chater, 2006) include key 

constructs which have been shown to predict a PA intention. 

 

The PHP condition was separated into three distinct units with other theories 

being drawn upon in each of the units, for example, Gollwitzer’s (1999) 

implementation intentions formed a key part of unit 3. The primary aims of the 
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intervention were to provide positive improvements in the cognitions relevant to 

the theoretical models such as self-efficacy and attitudes, which could lead to a 

positive change in health-related behaviours such as PA. The three units were: 

Unit 1: Image, benefits and barriers; Unit 2: Importance of PA and Unit 3: 

Modelling and implementation intentions. An explanation of how each of the 

units targeted the constructs in the theoretical models included in this condition is 

detailed in table 3.7. A detailed explanation of the PHP condition is found in the 

ethics proposal for the HAPPY study (Appendix A) along with the manual for this 

condition. 

 

3.5.3 Youth-led condition 

 

The YL condition draws upon two theoretical models, which were Bandura’s 

(1977) Social Learning Theory and Fishbein and Ajzen’s (1975) TRA. Both 

theories were employed as it is hypothesised that children’s attitudes, beliefs, 

intentions and actual behaviours are influenced by their peers (Bandura, 1977; 

Fishbein and Ajzen, 1975). Hamilton and White (2008) acknowledge that social 

support is an important determinant of PA intentions and behaviours. This 

condition also focussed on improving self-efficacy beliefs which is documented as 

an important mediator and determinant of PA. 

 

The proposed organisation of the YL condition was to include older peers as 

break/lunchtime supervisors known as sports leaders (12-13 year olds and 15-16 

year olds). It was proposed that these individuals would be trained by a researcher 

from the HAPPY study research team to lead the PA sessions during 

break/lunchtime periods to the volunteers taking part in the HAPPY study. The 

aim was to increase the HAPPY study participants time spent in PA during these 

time periods. The activities selected were based on the British Heart Foundation’s 

(BHF) Active Club Pack (approval was given by the BHF to use these resources 

prior to conducting the intervention), which included ball play, skipping, dance, 

football, dodge-ball, and league games. 
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However, it was apparent from the beginning of the intervention that the upper 

school age group were not engaging in this type of intervention. Therefore, this 

intervention was only conducted in the middle school age group (10-11 and 11-12 

year olds). Another limitation of this intervention was the lack of ‘sports leaders’ 

in the middle school age group, which led to a researcher in the HAPPY study 

research team supervising the intervention sessions in this age group. During the 

four week intervention periods of the HAPPY study, this condition was run three 

times a week for approximately 20 minute sessions. An explanation of the 

theoretical constructs targeted in the YL condition is detailed in table 3.8. A 

detailed explanation of the administration of the YL condition is found in the 

ethics proposal for the HAPPY study (Appendix A) along with the manual for this 

condition. 

 

3.5.4 Control 

 

The control schools were passive and followed their usual school curriculum. The 

contacts at the schools were offered the three intervention manuals at the end of 

the HAPPY study. Upon completion of the HAPPY study, the control group 

participants were given the results of the health parameters recorded during the 

data collections. An explanation of the control condition is found in the ethics 

proposal for the HAPPY study (Appendix A). 
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Table 3.6: An explanation of the theoretical constructs targeted in the Health-Education condition. 
Health-education 

approach 

Content 

 

Theoretical background 

 

Unit 1: Exercise, 

benefits, barriers and 

targets; 

1. Meaning of PA 

 

 

Theoretical constructs employed: Transtheoretical Model (stages of change), Social 

Cognitive Theory (SCT), self-efficacy, goals. 

 

Unit 1 targeted awareness of the importance of PA. The stages of change were adopted 

in this unit to increase awareness of the benefits of PA as well as problem-solving by 

overcoming apparent barriers to PA. The use of exercise targets and reviewing these 

were aimed at increasing self-efficacy beliefs which has been shown to mediate 

individuals goals in explaining behaviour in the SCT. 

 

2. Benefits, costs and barriers of 

PA 

 3. Exercise targets for health 

 4. Review PA diary log, ideas 

to increase daily steps 

Unit 2: Exercise 

physiology 

5. Disease risk 

 

Theoretical constructs employed: SCT, self-efficacy, outcome expectancies. 

 

Unit 2 focussed awareness of the importance of PA to health and provided factual 

information with regards to PA and fitness as well as acknowledging the relationship 

between physical inactivity, health and risk of disease. PA planning was aimed to 

enhance social support. Knowledge of health was aimed at enhancing efficacy beliefs of 

the important of this type of behaviour to health. Pedometers were used to encourage 

engagement in this behaviour and promote social support of peers. 

 

6. Effects of exercise on the 

body 

 

7. Understand the meaning of 

MVPA 

 8. PA planning for yourself and 

others 
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Table 3.6: Continued. 
Health-education 

approach 

Content 

 

Theoretical background 

 

Unit 3: Promoting 

exercise 

9. Promoting PA 

 

Theoretical constructs employed: SCT, self-efficacy, goals. 

 

Both the stages of change and SCT were targeted in unit 3. This unit focused on 

adherence of PA from the self-awareness and knowledge gained from the previous two 

units. This unit looked to promote a shift from the action stage to maintenance in PA. 

This unit aimed to enhance self-efficacy beliefs through identifying exercises to increase 

daily steps and overcoming barriers towards engagement in this behaviour along with 

identifying the importance of social support in this process. Pedometers were used to 

encourage engagement in this behaviour and promote social support of peers. 

 

10. Identifying exercises to 

increase daily steps 

 11. Class competition 

 

12. Complete personal PA 

guide 
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Table 3.7: An explanation of the theoretical constructs targeted in the Psychology-Health Promotion condition. 
Psychology health 

promotion approach 

Content 

 

Theoretical background 

 

Unit 1: Image, benefits 

and barriers 

1. Meaning of PA 

 

Theoretical constructs employed: Prototype Willingness Model, Health Belief Model. 

 

Unit 1 focused on identifying those who were physically active and the type image they 

portray. Problem solving was encouraged in overcoming the barriers as well as 

recognising the benefits of engagement in this behaviour. 

 2. Image of physically active 

 

3. Benefits of PA? Short and 

long term 

 4. Costs and barriers of PA 

Unit 2: Importance of 

PA 

5. Advantages of PA across the 

lifespan 

Theoretical constructs employed: Self-efficacy, SCT. 

 

Unit 2 provided participants with the knowledge about the importance of PA. 

Motivational interviewing was employed through group work to target long-term costs 

of inactivity as well exploring the benefits of PA and recognising choice in the decision 

making processes. This unit targeted self-efficacy beliefs and aimed to enhance personal 

mastery of the long-terms costs of inactivity as well as the benefits of continued 

engagement in this behaviour. 

 

6. Motivational interviewing - 

negative consequences of not 

being physically active 

 

7. Motivational interviewing - 

positive response to staying 

active 

 8. Mastery reinforcement 



 

 100 

Table 3.7: Continued. 
Psychology health 

promotion approach 

Content 

 

Theoretical background 

 

Unit 3: Modelling and 

implementation 

intentions 

9. Peer modelling 

 

 

Theoretical constructs employed: SCT, Self-Regulation Theory, Health Action Process 

Approach (HAPA), Implementation Intentions. 

 

Peer support was the first focus of Unit 3 with participants working with friends outside 

the sessions to use social support to increase engagement in PA and enhance self-efficacy 

beliefs. Visualisation was adopted to provide a cognitive representation of PA which the 

HAPA suggests is important in increasing the likelihood of engagement in this behaviour. 

If-then plans were used to help in transferring an intention into a behaviour as well as 

developing self-efficacy beliefs and personal mastery to ensure PA engagement was 

realistic and achievable. 

 10. Visualisation 

 11. If-then plans 

 12. Complete personal PA 

guide 
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Table 3.8: An explanation of the theoretical constructs targeted in the Youth-Led condition. 

Youth-led approach Theoretical background 

All sessions 

 

 

 

 

 

Theoretical constructs employed: Social Learning Theory (self-efficacy), the Theory of Reasoned Action (attitudes, 

subjective norms and intentions). 

 

The aim of the youth-led approach was to provide participants with the social support of their peers to encourage 

engagement in behaviour change by targeting subjective norms and changing attitudes. The use of peer modelling 

was aimed at also targeting PA intentions of the participants as well as enhancing efficacy beliefs. 
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3.6 Development of studies 

 

The details provided in the main methods section highlight that this research was 

part of a larger study (the HAPPY study), which meant that the candidate had 

limited control over the content. It should therefore be apparent that the studies 

which follow were not developmental studies but a series of studies covering a 

multidisciplinary focus. The groundwork of the thesis focused on the health 

benefits documented in the government’s (DoH, 2004, 2011) PA guidelines, 

which are regarded as both physiological and psychology. 

 

Therefore, as a starting point, the first four studies examined physiological aspects 

with study 1 examining baseline PA levels and sedentary behaviours of a sample 

of HAPPY study participants who had achieved the accelerometry inclusion 

criteria to assess what percentage of children were achieving the levels of PA 

specified in the guidelines and to confirm if differences were apparent between 

weekdays and weekend days.  

 

It was documented in the literature review that there are a number of challenges 

when measuring children’s PA and study 2 was designed to compare baseline 

findings of the self-report PA measure to baseline accelerometry data. However, 

the literature review highlights that accelerometers are becoming the gold 

standard measure of PA (Corder et al, 2008), which supported a comparison of 

two triaxial accelerometer cut-offs across five subcomponents in study 3. Both 

studies 2 and 3 explored the current issues associated with PA measurement. 

 

The literature review also highlighted that the benefits of PA are important to 

health, which supports the rationale for study 4 and the exploration of what 

intensity PA and body composition measures best predict CRF. 

 

As previously mentioned, the health benefits of PA are also psychological, which 

prompted the development of studies 5 and 6, examining key constructs in 

understanding intentions to be active as well as the intention-behaviour gap. 
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Finally, study 7 looked at key components from studies 1, 4, 5 and 6 in examining 

the effectiveness of the HAPPY study interventions versus a control in changing 

PA behaviour. Figure 3.2 provides details of the development of the chapters for 

this thesis.  

 

3.7 Power calculation for thesis studies 

 

For each study a power calculation was performed using G*Power 3 (Faul et al, 

2007). For study 1 (Chapter 4), the Rowlands et al (2008) study was used which 

reported significant main effects for sex (F1, 80 = 25.8, p < .001) and day (F1, 80 = 

218.3, p < .001) with boys reporting more overall activity than girls and weekday 

overall activity being higher than weekend days. To produce a large effect 

(Cohen, 1988) based on achieving a 95% power and a 5% alpha level, the 

required sample was 76. 

 

For study 2, the LeBlanc and Janssen (2010) study was used, which reported that 

the objective (Actigraph, model 7164) and self-reported (National Health and 

Nutrition Examination Survey (NHANES)) measures of MVPA were weakly but 

significantly correlated (R2 = .04, p < .001). A power calculation was made based 

on the LeBlanc and Janssen (2010) findings and to produce a large effect (Cohen, 

1988) based on achieving a 95% power and a 5% alpha level, a sample of 15 was 

needed. 

 

For study 3, tests of bivariate correlations were employed to assess relationships 

between the two RT3® triaxial accelerometer cut-offs (Rowlands et al, 2004 and 

Vanhelst et al, 2010b). The Mota et al (2007) study reported that the MTI MVPA 

cut-offs (Freedson et al, 1997 and Puyau et al, 2002) were significantly correlated 

(ICC .33, p < .05) in boys. A power calculation, based on the Mota et al (2007) 

findings, produced a suggested sample size of 94 to achieve 95% power and a 5% 

alpha level. 
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For study 4, a multiple regression analysis was employed to assess if PA of both 

moderate and vigorous intensity could predict CRF. The Gutin et al (2005) study 

reported that both MPA (R2 = .37, p <.001) and VPA (R2 = .42, p <.001) 

significantly explained CRF. Therefore, based on the significant findings of Gutin 

et al (2005), to produce a large effect (Cohen, 1988) based on achieving 95% 

power and a 5% alpha level, sample sizes of 41 and 34 participants were needed 

for MPA and VPA, respectively. 

 

Studies 5 and 6 were exploratory analyses with power calculations being 

estimated by taking a more conservative approach of a medium effect size 

(Cohen, 1988). For study 5, the same predictors from the constructs of the RTPB 

(attitude, subjective norms and BSSE) were used to explain both intentions and 

behaviour, therefore, to produce a medium effect (Cohen, 1988) based on 

achieving 95% power and a 5% alpha level, a sample of 119 participants was 

required. For study 5, the intention-behaviour gap was assessed using regression, 

therefore, to produce a medium effect (Cohen, 1988), based on achieving 95% 

power and a 5% alpha level, a sample of 89 participants was needed. For study 6, 

the same predictors from the constructs of the MSLTc (CHLOC, GSE, HV and 

PSI) were used to explain both intentions and behaviour, therefore, to produce a 

medium effect (Cohen, 1988) based on achieving a 95% power and a 5% alpha 

level, a sample of 129 participants was needed. 

 

For study 7, the Kriemler et al (2010) study was used, which reported that change 

in MVPA was greater between baseline and follow-up for the intervention 

condition versus control (average z-score was .44 (.04 to .82), p < .05), which 

equated to 11 additional minutes spent in this PA intensity. Based on a more 

conservative effect size and three covariates (e.g. sex, age and baseline MVPA) 

and the conditions (HE, PHP, YL and control) as the predictor, a medium effect 

size was calculated (Cohen, 1988), which was based on achieving 95% power and 

a 5% alpha level, therefore, a total sample of 258 participants was needed. 

However, as only 249 participants were recruited to the HAPPY study, this 
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sample size could not be achieved, therefore, the power was decreased to 80% 

with a 5% alpha level, which meant a sample of 166 participants were needed. 
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The government (Department of Health 2004, 2011) recommends that children and 
adolescents participate in minimum of 60 minutes of MVPA per day to experience the 

health benefits, which both physiological and psychological 

Study 1: 
Accelerometry 
measured baseline 
PA levels and 
sedentary 
behaviours of a 
sample of HAPPY 
study participants. 

Study 3: A 
comparison of 
two triaxial 
accelerometer cut-
offs: Estimation 
of PA across five 
activity 
categories. 

Study 4:  
Are moderate and 
vigorous intensity 
PA levels, and 
body composition 
effective 
predictors of 
CRF? 

Study 2: 
Comparing self-
reported vs. 
accelerometry 
measured total 
MVPA for 
weekdays and 
weekend days. 

Study 5: An 
exploratory 
investigation 
testing whether 
constructs within 
a RTPB can 
directly predict 
(1) intentions to 
be active and (2) 
accelerometry-
measured PA? 
 

Study 6: An 
exploratory 
investigation 
testing whether 
constructs within 
a MSLTc can 
directly predict 
(1) intentions to 
be active and (2) 
accelerometry-
measured PA? 
 

Study 7:  Determining the effectiveness of the HAPPY study 
interventions on physical activity behaviour, fitness and 
psychological constructs 

PHYSIOLOGICAL BENEFITS PSYCHOLOGICAL BENEFITS 

ISSUES WITH 
AN OBJECTIVE 
METHOD 

PA 
MEASUREMENT 
ISSUES IMPORTANCE OF BEHAVIOUR CHANGE 

Figure 3.2: The development of the seven studies. 
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Chapter 4: Study 1: Accelerometry-measured baseline physical 

activity levels and sedentary behaviours of a sample of HAPPY 

study participants 
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4.0 Introduction 

 

It has been previously documented that the evidence supports the beneficial 

effects of PA to health and well-being (DoH, 2009a). The latest statistics on 

children’s PA levels reveal that a large percentage of both boys and girls aged 2-

15 years are not participating in the recommended levels of PA needed to obtain 

these acknowledged health benefits (68 and 76%, respectively) (DoH, 2009a). 

The HSE (2008) reports a sharp decline in girls meeting the levels of PA specified 

in the guidelines from age two to fourteen years (35 to 12%, respectively) but the 

same trends have not been reported with boys of these similar age ranges (DoH, 

2009a). 

 

These results were recorded using self-report methods, which have repeatedly 

been documented as having limitations when used with children due to the 

inaccuracies in recall of the often unplanned and sporadic PA behaviours 

performed by this age group (Corder et al, 2008). The literature suggests that 

accelerometers are becoming one of the most widely used direct methods of 

measuring children’s PA and have demonstrated strong reliability and validity 

with gold standard methods (e.g. indirect calorimetry) (Rowlands, 2007; 

Edwardson and Gorely, 2010; Rowlands et al, 2004; Eisenmann et al, 2004). 

However, accelerometers are not without limitations but the accuracy gained from 

using this type of method has meant that these devices continue to increase in 

popularity (Rowlands, 2007). 

 

A number of studies have utilised accelerometers to assess sex differences in 

children’s habitual PA levels (Hussey et al, 2007; Ridgers et al, 2010b). Past 

studies using direct methods of measuring children’s PA behaviours have found 

that boys are more active than girls from as early as six years old with this trend 

continuing into adolescence (Hussey et al, 2007; Gavarry et al, 2003; Klasson-

Heggebø and Anderssen, 2003; Nyberg et al, 2009; Riddoch et al, 2004; Riddoch 

et al, 2007; Rowlands et al, 2008). These findings are in agreement with the 

results from the HSE (2008) on the age-related decline in girls’ PA and also 
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confirm that the same trends are not apparent in boys’ activity levels (DoH, 

2009a). 

 

Other studies such as Riddoch et al (2004) and Trost et al (2002a) have 

specifically looked at age differences in children and adolescents PA. The 

findings of Riddoch et al (2004) clarify the age decline in children meeting the 

levels of PA specified in the guidelines at 9 (boys = 97.4% and girls = 97.6%) and 

15 years old (boys = 81.9% and girls = 62%) with girls displaying a much larger 

decline in meeting the levels of PA specified in the guidelines in comparison to 

boys. Trost et al (2002a) noted a significant inverse relationship between time 

spent participating in MVPA and VPA with participant age. The largest reported 

differences were found between grades 1-3 and 4-6 (MVPA (5 minute bouts) boys 

85 ± 28.70 vs. 47.90 ± 22.50; girls 76.40 ± 28.50 vs. 29.40 ± 15.70, P < .05, 

respectively) (Trost et al, 2002a). 

 

The direct assessment of PA across weekdays and weekend days has evoked 

considerable differences in the literature with a number of studies reporting less 

activity during weekend days (Rowlands et al, 1999; Rowlands et al, 2008) 

whereas other studies have documented little differences in PA levels across the 

whole week (Sallis et al, 1997; Wilkin et al, 2006). The structured school 

environment may provide a possible explanation for the reported differences in 

activity between the weekdays and weekend days (Rowlands et al, 1999; 

Rowlands et al, 2008). The findings from the HSE (2008) highlight that 

differences exist in time spent in MVPA between these two time periods in 8-11 

(weekday vs. weekend day = boys = 81 vs. 70 minutes; girls = 58 vs. 47 minutes) 

and 12-15 year olds (boys = 55 vs. 43 minutes; girls = 31 vs. 20 minutes, 

respectively) (DoH, 2009a). 

 

All these findings support the aims of this current study, which were twofold: (1) 

To compare the PA levels and sedentary behaviours of a sample of the HAPPY 

study participants by the day (weekday and weekend day), sex and school age 
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(middle and upper) and (2) To compare whole week PA levels and sedentary 

behaviours of a sample of the HAPPY study participants by sex and school age. 

 

4.1 Method 

 

4.1.1 Participant characteristics 

 

Part 1: Directly measured habitual physical activity using the Rowlands et al 

(2008) accelerometry inclusion criteria 

 

A sample of 116 participants achieved the Rowlands et al (2008) accelerometry 

inclusion criteria for data analysis. The mean age of the participants for part 1 was 

11.61 ± 1.35 years. For boys, the mean age for the middle (n = 33) and upper (n = 

12) school age groups was 10.90 ± .62 years and 13.67 ± .40 years, respectively. 

For girls, the mean age for the middle (n = 52) and upper (n = 19) school age 

groups was 10.82 ± .45 years and 13.69 ± .33 years, respectively. 

 

Part 2: Directly measured habitual physical activity using the Mattocks et al 

(2008) accelerometry inclusion criteria 

 

A sample of 101 participants reached the Mattocks et al (2008) accelerometry 

inclusion criteria for data analysis. The mean age of the participants for part 2 was 

11.62 ± 1.35 years. For boys, the mean age for the middle (n = 28) and upper (n = 

9) school age groups was 10.93 ± .63 years and 13.60 ± .38 years, respectively. 

For girls, the mean age for the middle (n = 46) and upper (n = 18) school age 

groups was 10.83 ± .45 years and 13.65 ± .30 years, respectively. 

 

4.1.2 Materials 

 

PA was measured directly using RT3® triaxial accelerometers (StayHealthy, 

Inc.). To avoid repetition, the materials for study 1 have been explained in more 
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detail in the ‘data collection measurements’ section of the main methods (chapter 

3). 

 

4.1.3 Procedures 

 

A baseline measure of habitual PA was taken for each child participating in the 

HAPPY study. A more detailed explanation of the procedures can be found in the 

‘data collection measurements’ section of the main methods (chapter 3). The 

HAPPY study received approval from the University Ethics Committee prior to 

collecting any data. The full HAPPY study ethics proposal can be found in 

Appendix A, which also details the confidentially of participants data along with 

informed consent and withdrawal from the study. 

 

4.1.4 Data reduction 

 

The accelerometer data for each participant was scrutinised to ensure the inclusion 

criteria for wear time had been met. A more detailed explanation of the Rowlands 

et al (2008) and the Mattocks et al (2008) accelerometry inclusion criteria and 

data reduction processes is found in the ‘data collection measurements’ section of 

the main methods (chapter 3). 

 

4.1.5 Statistical analysis 

 

Exploratory data analysis was completed before conducting the main analyses. 

This meant for part 1 of this study, a total of eleven univariate outliers were 

removed from the dataset which led to all test assumptions being met for the 

statistical test employed (n = 105). For part 2, a total of seven univariate outliers 

were removed from the dataset so that all test assumptions were met prior to 

conducting the main analysis (n = 94). 

 

For part 1, a 2 x 2 x 2 Factorial Analysis of Variance (ANOVA) was employed to 

assess mean group differences for each of the activity categories. The three 
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predictor variables included one within-subjects factor, which was time (weekday 

and weekend day) and two between-groups factors, which were sex (boys and 

girls) and school age (middle and upper school age groups). For part 2, a 2 x 2 

Factorial ANOVA was employed to assess mean group differences for each of the 

activity categories for whole week data. The two between-group factors were sex 

and school age. All data were analysed using the Statistical Package for the Social 

Sciences, version 17 (SPSS Inc., Chicago, IL, USA). The level of significance 

was set at p < .05. 

 

4.2 Results 

 

4.2.1 Part 1: Accelerometry-measured habitual physical activity using the 

Rowlands et al (2008) accelerometry inclusion criteria 

 

4.2.1.1 Exploratory data analysis 

 

The normality assumption was tested and resulted in eleven participants data 

being removed due to unacceptable skewness and kurtosis scores (± 2.5 z-scores) 

(Field, 2005). For the comparative weekday and weekend day data, all variables 

apart from the sedentary data were square-root transformed prior to the main 

analysis to ensure the normality assumption was met. 

 

The test of homogeneity of variances was checked and was found to be non-

significant (Field, 2005). The accelerometer data was recorded on an interval scale 

using one minute epochs, which meant the assumption of interval data was 

assured (Kerr et al, 2002). Each participant wore a separate accelerometer to 

measure seven day habitual PA and as this device does not provide any 

motivational feedback, participants could not confer and compare feedback with 

each other, which meant the assumption of independence was met (Field, 2005). 

The tests conducted to assess these assumptions are found in tables 1-5B and 

figures 1-3B (Appendix B). 
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4.2.1.2 Main analysis 

 

Descriptive Statistics 

 

A total of 105 participants were included in the main analysis. The mean age of 

participants in the middle school age group was 10.82 ± .52 years (n = 77) and for 

the upper school age group was 13.66 ± .35 years (n = 28). Table 4.1 displays the 

descriptive statistics for mean time spent in each of the activity categories by sex 

and school age. 

 

Table 4.1: Descriptive statistics for each activity category for both weekdays 

and weekend days. 

Middle 

school age 

group 

Activity 

category 

 

All (n = 77) 

(minutes/day) 

 

Boys (n = 30) 

(minutes/day) 

 

Girls (n = 47) 

(minutes/day) 

 

Weekday Sedentary 480.62 ± 60.20 465.48 ± 69.28 490.28 ± 52.12 

 *LPA 175.94 ± 30.93 164.14 ± 30.71 183.48 ± 28.93 

 *MPA 92.79 ± 25.39 97.62 ± 27.06 89.71 ± 24.05 

 *VPA 23.88 ± 14.84 32.47 ± 13.62 18.40 ± 12.97 

 *MVPA 116.67 ± 35.82 130.08 ± 35.75 108.10 ± 33.49 

Weekend Sedentary 414.38 ± 94.66 425.83 ± 88.29 407.06 ± 98.74 

 *LPA 172.86 ± 56.82 150.68 ± 48.79 187.01 ± 57.51 

 *MPA 61.73 ± 33.01 57.02 ± 36.72 64.73 ± 30.45 

 *VPA 9.71 ± 10.55 8.47 ± 8.94 10.50 ± 11.48 

 *MVPA 71.44 ± 38.34 65.48 ± 39.40 75.23 ± 37.57 
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Table 4.1: Continued. 
Upper 

school age 

group 

Activity 

category 

 

All (n = 28) 

(minutes/day) 

 

Boys (n = 10) 

(minutes/day) 

 

Girls (n = 18) 

(minutes/day) 

 

Weekday Sedentary 528.84 ± 62.47 482.01 ± 44.74 554.86 ± 55.96 

 *LPA 177.95 ± 37.65 178.76 ± 26.93 177.50 ± 43.20 

 *MPA 92.31 ± 26.76 101.89 ± 24.06 86.99 ± 27.33 

 *VPA 23.28 ± 12.52 21.84 ± 15.62 24.08 ± 10.87 

 *MVPA 115.59 ± 29.54 123.73 ± 31.62 111.07 ± 28.22 

Weekend Sedentary 465.64 ± 104.41 406.05 ± 106.58 498.75 ± 89.72 

 *LPA 173.13 ± 54.84 162.95 ± 56.05 178.78 ± 54.95 

 *MPA 62.39 ± 41.82 80.30 ± 53.43 52.44 ± 31.20 

 *VPA 11.86 ± 14.19 14.95 ± 20.31 10.14 ± 9.63 

 *MVPA 74.25 ± 48.84 95.25 ± 61.04 62.58 ± 37.58 

Notes: *Square-root transformed in the main analysis. 

 

2 (day) x 2 (sex) x 2 (school age) Factorial ANOVA 

 

Sedentary behaviour 

 

The results revealed that the day (weekday and weekend day) had a significant 

effect on time spent in sedentary behaviour, F(1, 101) = 43.04, p < .001. The 

results from the pairwise comparisons confirmed that weekday time spent in 

sedentary behaviour was greater than weekend day (mean difference = 63.73 

minutes/day). There was a significant interaction between sex and school age on 

time spent in sedentary behaviours, F(1, 101) = 6.90, p < .05. The difference in 

the time boys and girls spent in this behaviour was greatest in the upper school 

age group (mean ± SE = 444.03 ± 20.95 vs. 526.81 ± 15.61, minutes/day, 

respectively). The day did not have a significant interaction with sex or school age 

and there were non-significant interactions between the day, sex and school age 

on time spent sedentary. 
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Light physical activity 

 

The day had a non-significant effect on time spent in LPA, F(1, 101) = 2.53, p > 

.05. The main effect of sex on time spent in LPA was significant, F(1, 101) = 

4.21, p < .05. The results from the pairwise comparisons revealed that girls 

participated in more LPA than boys (mean difference (untransformed data) = 

17.56 minutes/day). School age did not have a significant effect on time spent in 

LPA, F(1, 101) = .16, p > .05. There was a non-significant interaction between 

sex and school on time spent in LPA, F(1, 101) = 1.60, p > .05. The day did not 

have a significant interaction on sex or school age and there was a non-significant 

interaction between day, sex and school age on time spent in this intensity. 

 

Moderate physical activity 

 

The results revealed that the day had a significant effect on time spent in MPA, 

F(1, 101) = 66.11, p < .001. The results from the pairwise comparisons confirmed 

that weekday time spent in MPA was greater than weekend day (mean difference 

(untransformed data) = 30.43 minutes/day). There was a non-significant trend for 

an interaction effect between sex and school age on time spent in MPA, F(1, 101) 

= 3.59, p = .06. The difference in time spent in MPA tended to be greatest 

between boys and girls in the upper school age group (mean ± SE (untransformed 

data) = 91.10 ± 7.89 vs. 69.72 ± 3.64 minutes/day, respectively). The day did not 

have a significant interaction on sex or school age, however, there was a non-

significant trend for an interaction effect between the day, sex and school age on 

time spent in MPA with the trend suggesting that the difference between weekday 

and weekend day time spent in MPA tended to be greatest for boys in the middle 

school age group (mean ± SE (untransformed data) = 97.62 ± 4.66 vs. 57.02 ± 

6.40 minutes/day, respectively). 
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Vigorous physical activity 

 

The results revealed that the day had a significant effect on time spent in VPA, 

F(1, 101) = 73.07, p < .001. The results from the pairwise comparisons confirmed 

that weekday time spent in VPA was greater than weekend day (mean difference 

(untransformed data) = 13.18 minutes/day). The main effects of sex and school 

age on time spent in VPA were non-significant, F(1, 101) = .61, p > .05, F(1, 101) 

= .00, p > .05, respectively. There was a non-significant interaction effect between 

sex and school age on time spent in VPA, F(1, 101) = 1.49, p > .05. The day did 

not have a significant interaction on sex or school age. However, there was a 

significant interaction effect between the day, sex and school age on time spent in 

VPA, F(1, 101) = 7.10, p < .01. The difference between weekday and weekend 

day time spent in VPA was greatest for the boys in the middle school age group 

(mean ± SE (untransformed data) = 32.47 ± 2.39 vs. 8.47 ± 2.12 minutes/day). 

 

Moderate-vigorous physical activity 

 

The results revealed that the day had a significant effect on time spent in MVPA, 

F(1, 101) = 88.13, p < .001. The results from the pairwise comparisons confirmed 

that weekday time spent in MVPA was greater than weekend day (mean 

difference (untransformed data) = 43.61 minutes/day). The main effects of sex 

and school age was non-significant on time spent in MVPA, F(1, 101) = 3.04, p > 

.05, F(1, 101) = .18, p > .05, respectively. 

 

There was a non-significant interaction effect between sex and school age on time 

spent in MVPA, F(1, 101) = 1.62, p > .05. The day did not have a significant 

interaction on sex or school age, However, a significant interaction effect was 

found between the day, sex and school age on time spent in MVPA, F(1, 101) = 

6.79, p < .05. The difference between weekday and weekend day time spent in 

MVPA was again greatest for the boys in the middle school age group (mean ± SE 

(untransformed data) = 130.08 ± 6.06 vs. 65.48 ± 7.44 minutes/day). The results 

for the 2 x 2 x 2 Factorial ANOVA are found in tables 6-13B (Appendix B). 
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4.2.2 Part 2: Accelerometry-measured habitual physical activity using the 

Mattocks et al (2008) accelerometry inclusion criteria 

 

4.2.2.1 Exploratory data analysis 

 

The normality assumption was tested and resulted in seven univariate outliers 

being removed (n = 94) due to unacceptable skewness and kurtosis scores (± 2.5 

z-scores) (Field, 2005). No variables required transformation for whole week data. 

The test of homogeneity of variances was checked and was found to be non-

significant (Field, 2005). The interval and independence assumptions were 

addressed in part 1 of this study (Field, 2005). The tests conducted to assess these 

assumptions are found in tables 14-20B and figures 4-7B (Appendix B). 

 

4.2.2.2 Main analysis 

 

Descriptive statistics 

 

A total of 94 participants were included in the main analysis. The mean age of 

participants in the middle school age group was 10.84 ± .53 years (n = 68) and for 

the upper school age group was 13.64 ± .33 years (n = 26). Table 4.2 displays the 

descriptive statistics for mean time spent in each of the activity categories by sex 

and school age. 
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Table 4.2: Descriptive statistics for each activity category for whole week 

data. 

Middle 

school age 

group 

Activity 

category 

 

All (n = 68) 

(minutes/day) 

 

Boys (n = 26) 

(minutes/day) 

 

Girls (n = 42) 

(minutes/day) 

 

Week  Sedentary 475.87 ± 54.51 468.14 ± 65.98 480.66 ± 46.27 

 LPA 178.89 ± 31.91 165.32 ± 29.55 187.30 ± 30.69 

 MPA 86.92 ± 24.12 90.95 ± 27.06 84.42 ± 22.08 

 VPA 21.05 ± 13.34 26.89 ± 12.08 17.44 ± 12.93 

 MVPA 107.97 ± 34.43 117.84 ± 35.24 101.85 ± 32.86 

Upper 

school age 

group 

Activity 

category 

 

All (n = 26) 

(minutes/day) 

Boys (n = 9) 

(minutes/day) 

Girls (n = 17) 

(minutes/day) 

Week  Sedentary 520.72 ± 65.13 486.42 ± 67.02 538.88 ± 58.05 

 LPA 176 ± 36.21 166.49 ± 22.51 181.04 ± 41.44 

 MPA 82.82 ± 25.06 92.57 ± 26.21 77.65 ± 23.58 

 VPA 21.35 ± 10.71 22.60 ± 13.60 20.69 ± 9.25 

 MVPA 104.16 ± 27.66 115.22 ± 31.25 98.30 ± 24.54 

 

2(sex) x 2(school age) Factorial ANOVA 

 

Sedentary behaviour 

 

The results revealed that the main effects of sex and school age on time spent in 

sedentary behaviour were significant, F(1, 90) = 5.71, p < .05; F(1, 90) = 7.92, p 

< .01, respectively. The results from the pairwise comparisons revealed that the 

girls and the upper school age group spent significantly more time in sedentary 

behaviour than the boys and the middle school age group (mean difference = 

32.48 and 38.26, respectively (minutes/day)). However, there was a non-

significant interaction effect between sex and school age on the amount of time 

spent in sedentary behaviour. 
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Light physical activity 

 

There was a significant main effect of sex on the amount of time spent in LPA, 

F(1, 90) = 5.62, p < .05. The results from the pairwise comparisons revealed that 

girls spent more time in LPA than boys (mean difference = 18.28 minutes/day). 

The main effect of school age on time spent in LPA was non-significant. There 

was also a non-significant interaction effect between sex and school age on the 

amount of time spent in LPA. 

 

Moderate physical activity 

 

The main effect of sex on time spent in MPA produced a non-significant trend, 

F(1, 90) = 3.39, p = .07. The results from the pairwise comparisons revealed that 

boys spent more time in MPA than girls (mean difference = 10.73 minutes/day). 

The main effect of school age on time spent in MPA was non-significant. There 

was also a non-significant interaction between sex and school age on time spent in 

MPA. 

 

Vigorous physical activity 

 

The main effect of sex on time spent in VPA produced a non-significant trend, 

F(1, 90) = 3.75, p = .05. The results from the pairwise comparisons revealed that 

boys spent more time in VPA than girls (mean difference = 5.68 minutes/day). 

The main effect of school age on time spent in VPA was non-significant. There 

was a non-significant interaction between sex and school age on time spent in 

VPA. 

 

Moderate-vigorous physical activity 

 

The main effect of sex on time spent in MVPA was significant, F(1, 90) = 4.53, p 

< .05. The results from the pairwise comparisons revealed that boys spent more 

time in MVPA than girls (mean difference = 16.46 minutes/day). The main effect 
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of school age on time spent in MVPA was non-significant. There was also a non-

significant interaction effect between sex and school age on time spent in MVPA. 

The results for the 2 x 2 Factorial ANOVA are found in tables 21-26B (Appendix 

B). 

 

4.3 Discussion 

 

The purpose of the present study was to compare the habitual PA levels and 

sedentary behaviours of the HAPPY study participants at baseline using 

accelerometry. This study was separated into two parts using two different sets of 

accelerometry inclusion criteria (Rowlands et al, 2008 and Mattocks et al, 2008). 

For part 1, PA levels and sedentary behaviours of a sample of HAPPY study 

participants were compared by the day (weekday and weekend day), sex and 

school age (middle and upper). 

 

The findings from part 1 revealed that more time was spent in sedentary 

behaviours, MPA, VPA and MVPA on weekdays than weekend days (p < .001). 

A significant interaction effect was found between the day, sex and school age on 

time spent in VPA and MVPA. The difference between weekday and weekend 

day time spent in VPA and MVPA was greatest for the boys in the middle school 

age group. 

 

For part 2, whole week PA levels and sedentary behaviours of a sample of the 

HAPPY study participants were compared by sex and school age. The results 

from part 2 revealed that girls and the upper school age group spent significantly 

more time in sedentary behaviours than the boys and the middle school age group 

(p < .05). There was a significant main effect of sex on time spent in LPA and 

MVPA with girls spending more time in LPA than boys but boys spending a 

greater amount of time in MVPA than girls (p < .05). 

 

The differences found in this study between weekday and weekend day time spent 

in MPA, VPA and MVPA have previously been reported. Rowlands et al (1999) 
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found weekend day PA levels were significantly lower than weekday activity in 

34 children aged 9.50 ± .70 years. Treuth et al (2007) found that MVPA was 

significantly higher on weekdays than weekend days (26 ± 13 vs. 18 ± 14 

minutes, p < .001, respectively) in a sample of 1603 girls (mean age: 11.90 ± .50 

years). 

 

The HSE (2008) also reported differences in time spent in MVPA between 

weekdays and weekend days in 8-11 (weekday vs. weekend day = boys = 81 vs. 

70 minutes; girls = 58 vs. 47 minutes) and 12-15 year olds (weekday vs. weekend 

day = boys = 55 vs. 43 minutes; girls = 31 vs. 20 minutes) (DoH, 2009a). The 

findings from the HSE (2008) highlight that weekend day activity is enduring a 

greater decline than weekday activity in these two age groups, which thereby 

supports the initial findings of this current study (DoH, 2009a). 

 

This current study found that sedentary behaviour was greater on weekdays than 

weekend days. This is inconsistent with previous research such as Gorely et al 

(2009a) who report that boys’ (mean age: 14.60 ± .89 years) sedentary behaviour 

such as television viewing was lower on weekdays than weekend days (131 vs. 

202.50 mean minutes/day, respectively). Gorely et al (2007) also reported similar 

findings for girls’ (mean age: 14.70 ± .94 years) television viewing between 

weekdays and weekend days (104.70 vs. 147.90 mean minutes/day, respectively). 

However, both of these studies used a different methodology to the current study 

by employing an Ecological Momentary Assessment (EMA) approach, which 

involves data being collected from the participant via self-report over four days 

(three weekdays, one weekend day) (Gorely et al, 2007). 

 

The limitations of using indirect methods to measure children’s PA have been 

previously highlighted (Corder et al, 2008), which suggest comparisons across 

measures (EMA approach vs. RT3 triaxial accelerometry) should be interpreted 

with caution. It is however, necessary to acknowledge that sedentary behaviours 

consume a large majority of the waking hours in a child’s day and as Gorely et al 

(2009a) noted, these behaviours are not only screen-based but include a large 
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variety of non-active behaviours such as doing homework, reading, sitting, talking 

and using motorised transport. The detrimental effects on health of pursuing more 

sedentary pastimes have meant that this type of behaviour continues to be 

explored (Gorely et al, 2009a). 

 

An explanation for the higher sedentary behaviours on weekdays to weekend days 

in this current study could have been due to the accelerometry wear time inclusion 

criteria with the weekday wear time criteria being 120 minutes more than the 

weekend day criteria (Rowlands et al, 2008). This again demonstrates one of the 

limitations with using accelerometers and the lack of universal guidelines on what 

constitutes a measured day. 

 

The significant sex differences reported in this current study for time spent in 

MVPA is in agreement with past research (Rowlands et al, 2008; Wilkin et al, 

2006; Gavarry et al, 2003; Welsman and Armstrong, 1998; Riddoch et al, 2007; 

Riddoch et al, 2004; Nyberg et al, 2009; Hussey et al, 2007; Klasson-Heggebø 

and Anderssen, 2003). The results for part 2 revealed that boys participated in 

MVPA for 116.53 (SE = 6.21) minutes/day in comparison to girls who 

participated in MVPA for 100.08 (SE = 4.61) minutes/day, (p < .05). 

 

Rowlands et al (2008) used a similar age group (9-11 year old) to the current 

study (middle school age) and reported that boys undertook PA for longer 

durations (≥ 5 minute bouts) in comparison to girls who completed more sporadic 

PA behaviours (Rowlands et al, 2008). Klasson-Heggebø and Anderssen (2003) 

reported that this higher level of activity in boys is apparent at both 9 and 15 years 

old. However, the main effect of school age on time spent in MPA, VPA and 

MVPA was non-significant in this current study. 

 

Ridgers and colleagues (2010b) suggested that sex differences in weekday PA 

levels were largely accounted for by differences in recess activity (12pm-1pm) 

with boys aged 9-10 years generally being more active than girls during these 

time periods (14.10 ± 6 vs. 10.20 ± 3.80 minutes, respectively). It has been noted 
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that the structured school day, which encompasses set time periods for children to 

partake in activity (e.g. recess) may provide greater opportunities for 9-10 year 

old boys to be active compared to girls (Ridgers et al, 2010b). 

 

Such sex differences in school recess PA have been previously supported. For 

example, Ridgers et al (2005b) found in a participant sample of 116 boys and 112 

girls aged 5-10 years that boys were more active than girls during recess, and 

included more moderate, high and very high intensity PA along with longer 

durations (28:13 ± 11:46 vs. 21:22 ± 8:41 minutes, respectively) of physical 

exertion. In addition, Ridgers and Stratton (2005a) suggest the reason for these 

sex differences during recess relate to children’s attitudes and beliefs, with boys 

tending to dominate the playground area with competitive games and girls tending 

to pursue more sedentary behaviours on the edge of the playground (e.g. 

socialising with friends). However, it should noted that the Ridgers et al (2005b) 

study was conducted in a primary school whereas this present study was carried 

out in both middle and upper schools. 

 

In this current study, the mean time spent in MVPA for all participants (middle 

and upper school age groups, respectively) for weekdays (untransformed data = 

116.67 ± 35.82 and 115.59 ± 29.54 minutes, respectively), weekend days 

(untransformed data = 71.44 ± 38.34 and 74.25 ± 48.84 minutes, respectively) and 

for the whole week data (107.97 ± 34.43 and 104.16 ± 27.66 minutes, 

respectively) was above the levels of PA recommended in the guidelines for 

children and adolescents (DoH, 2004). However, an evaluation of the percentage 

of participants reaching the levels of PA specified in these guidelines revealed that 

for weekdays, 96% of middle school age group participants (n = 74) and 100% of 

upper school age group participants (n = 28) met the levels of PA stipulated in the 

PA guidelines (DoH, 2004). 

 

In contrast and unsurprisingly given the lower PA on weekend days, only 55% of 

middle school age group participants (n = 42) and 54% of upper school age group 

participants (n = 15) reached the levels of PA specified in the guidelines on 
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weekend days. For whole week data, 93% (n = 63) of middle school age group 

participants and 96% (n = 25) of upper school age group participants achieved the 

levels of PA specified in the guidelines (DoH, 2004). It is important to 

acknowledge the large standard deviations reported for mean MVPA levels in this 

study and that not all children achieved the levels of PA recommended in the 

guidelines of 60 minutes of MVPA per day (DoH, 2004). However, it has been 

proposed that 60 minutes of MVPA may not be long enough to prevent the 

clustering of CVD risk factors such as insulin resistance in 9 and 15 year old 

children (Andersen et al, 2006), with Andersen et al (2006) suggesting that 90 

minutes of MVPA per day should be achieved to reduce the incidence of these 

risk factors. 

 

The current study reported that 77% of all participants on weekdays (middle 

school age group = boys n = 26; girls n = 34; upper school age group = boys n = 

8; girls n = 13) were accumulating 90 minutes of MVPA per day. Mean time spent 

in MVPA during weekend days, however, for both sexes across both middle 

(71.44 ± 38.34 minutes) and upper (74.25 ± 48.84 minutes) school age groups was 

below these recommendations with only 33% of all participants (middle school = 

boys n = 8; girls n = 18; upper school = boys n = 5; girls n = 4) accumulating 90 

minutes of MVPA per day. For whole week data, 67% of all participants (middle 

school = boys n = 21; girls n = 24; upper school = boys n = 7; girls n = 11) 

achieved the levels of PA recommended by Andersen et al (2006). 

 

This study reported an interaction effect between the day, sex and school age for 

time spent in VPA and MVPA with boys in the middle school age group 

demonstrating the greatest differences between weekday and weekend day time 

spent in these two intensities. The untransformed data revealed for weekend days 

that boys in the middle school age group spent less time in MVPA than girls in the 

same age group (65.48 ± 39.40 vs. 75.23 ± 37.57 minutes/day, respectively). This 

is contrast to previous research which has reported that girls are typically less 

physically active on weekend days (Rowlands et al, 2008). For example, Ridgers 

et al (2010b) reported that 9-10 year old boys accumulated a greater amount of 
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MVPA on weekend days compared to girls (86.50 ± 42.50 vs. 74.30 ± 35.30 

minutes, respectively) with boys being particularly more active than girls during 

the mornings of weekend days. 

 

The intensity of PA has been highlighted in the literature as an important 

determinant of CRF (Gutin et al, 2005) and these findings suggest that the 

unstructured weekend days are having a detrimental effect on time spent in both 

VPA and MVPA for boys aged 10-12 years. In accordance with previous findings, 

Gutin et al (2005) reported that children who spent more time in VPA had higher 

CVF. The current findings highlight that weekend day PA needs to be targeted so 

that the PA levels accomplished during weekdays are not compromised during 

weekend days with boys in the middle school age group being particularly 

susceptible to these changes. The relevance of the intensity of PA in predicting 

CRF will become more apparent in study 4. 

 

It is important to acknowledge a number of limitations of this study. Firstly, the 

accelerometry inclusion criteria meant that only 105 and 94 participants, 

respectively (parts 1 and 2) from 249 recruited to the HAPPY study were included 

in the data analysis. This equates to a relatively large exclusion of participants (n 

= 144 and 155, respectively) due to non-wear time and accelerometry 

malfunction. It is important to acknowledge that compliance was an issue in this 

study and only verbal instructions were provided along with instructions on how 

to complete the activity diary. Future studies must look to the successes 

highlighted in the Van Coevering et al (2005) and the Sirard and Slater (2009) 

studies on measuring and enhancing compliance when using direct methods such 

as accelerometers. 

 

The sample size numbers in the middle and upper school age groups may have 

reduced the incidence of significant differences being found, with the upper 

school age groups having particularly small numbers (Part 1 = n = 10 and n = 18; 

Part 2 = n = 9 and n = 17; boys and girls, respectively). A possible limitation of 

the HAPPY study was the recruitment of participants, who were self-selected, 
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which may have biased the sample of accelerometry data towards participants 

who engaged in PA and excluded those who were disengaged in this behaviour. 

This again highlights the importance of compliance and emphasises that the older 

age group were more susceptible to non-wear time. Sirard and Slater (2009) 

suggest that monetary rewards improved compliance in children in the older 

school grades (grades 9-12). However, the use of monetary reward could lead to a 

bias in results and inaccuracies in determining habitual PA wear time and this 

type of incentive was not possible in the HAPPY study due to financial 

constraints. 

 

The sampling interval used in this study was minute-by-minute epochs, which 

have been shown to underestimate or smooth out the more sporadic or short bursts 

of high intensity activities which participants may partake in over the minute 

interval (Corder et al, 2008; Vanhelst et al, 2010b). The accelerometer could not 

be worn during some physical activities e.g. cycling (as measures may be 

inaccurate), swimming and contact sports (to avoid damage to the equipment), 

which meant underreporting may have occurred when analysing the final outputs. 

Also, the recoding of activities reported in the diaries into MPA in the data file 

may have led to an underestimation of actual time spent in VPA. 

 

In conclusion, this study has documented that more time was spent in sedentary 

behaviours, MPA, VPA and MVPA on weekdays than weekend days and sex 

differences were apparent for time spent in MVPA for whole week data. These 

findings were agreement with past studies reporting time and sex differences in 

children and adolescents PA. However, the significant interaction effect between 

the day, sex and school age on VPA and MVPA with the difference between 

weekday and weekend day time spent in these intensities being greatest for the 

boys in the middle school age group is a significant finding of this study and 

highlights that future studies should consider both sexes when targeting behaviour 

change on these unstructured days. 
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Chapter 5: Study 2: Comparing self-reported vs. accelerometry 

measured total moderate-vigorous physical activity for weekdays 

and weekend days 
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5.0 Study map 

 

Summary of objectives and key findings 

 

5.1 Introduction 

 

The traditional approach of measuring PA has been accomplished using indirect 

methods such as those employed in the HSE (2008), which revealed a large 

percentage of both boys and girls aged 2-15 years were not meeting the levels of 

PA specified in the guidelines (68 and 76%, respectively) (DoH, 2009a). This 

method has been criticised in the literature when used to record children and 

adolescents’ PA behaviours due to the inaccuracies in participant recall leading to 

under- or over-estimations of behaviour (DoH, 2009a; Corder et al, 2008; Sirard 

and Pate, 2001). Further limitations include a possible bias in the results due to 

misinterpretations of intensity, frequency and duration of PA performed which is 

often sporadic and unplanned in childhood (DoH, 2009a). There is also evidence 

Study Objectives and key findings 

Study 1: Accelerometry-

measured baseline physical 

activity levels and 

sedentary behaviours of a 

sample of HAPPY study 

participants. 

. 

Objectives: 

• To compare the PA levels and sedentary behaviours of a 

sample of HAPPY study participants by the day (weekday and 

weekend day), sex and school age (middle and upper). 

• To compare whole week PA levels and sedentary behaviours 

of a sample of HAPPY study participants by sex and school age. 

Key findings: 

• The day (weekday vs. weekend day) had a significant effect 

on sedentary behaviour, MPA, VPA and MVPA (p < .001). 

• A significant interaction effect was found between the day, 

sex and school age on time spent in VPA and MVPA. The 

difference between weekday and weekend day time spent in 

VPA and MVPA was greatest for the boys in the middle school 

age group. 

• Boys spent more time in MVPA than girls (mean difference 

(whole week) = 16.46 minutes/day). 
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that children under 10 years are typically unable to provide a valid and reliable 

estimate of PA (Kohl et al, 2000). 

 

The limitations highlighted in the literature review (chapter 2) when using indirect 

methods with children and adolescents provided support for employing an direct 

method in study 1, which assessed a sample of HAPPY study participants’ 

baseline PA and sedentary behaviours. The HSE (2008) also employed 

accelerometry (Actigraph, model GT1M) to measure 4-15 year olds PA levels and 

found that 67% of boys and 79% of girls did not meet the levels of PA specified 

in the guidelines (DoH, 2004; DoH, 2009a). 

 

The findings from study 1 were inconsistent with those reported in the HSE 

(2008) and revealed at baseline that 96% of the middle school age group (n = 74) 

and 100% of the upper school age group (n = 28) reached the levels of PA 

stipulated in the guidelines on weekdays (DoH, 2004). In contrast, only 55% of 

the middle school age group (n = 42) and 54% of the upper school age group (n = 

15) achieved the levels of PA specified in the guidelines on weekend days (DoH, 

2004). The HSE (2008) used a much larger age range when employing indirect 

and direct methods of measuring PA, which makes it difficult to make 

conclusions on the findings from study 1 (DoH, 2009a). 

 

The HSE (2008) did however provide a comparison of the self-report versus 

accelerometry results with a breakdown of smaller age ranges (8-11 and 12-15 

year olds), which are more specific to the HAPPY study participant age ranges at 

baseline (10-14 year olds). The results revealed for both boys and girls in the 8-11 

year old age group that the self-report method overestimated mean time spent in 

MVPA in comparison to the direct method (boys = 81.40 vs. 78.70; girls = 73.80 

vs. 55.20 minutes, respectively) (DoH, 2009a). For the 11-15 year old age 

category, the results revealed that the self-report method again overestimated time 

spent in MVPA in comparison to the direct method (boys = 83.90 vs. 51.70; girls 

= 57.50 vs. 28.20 minutes, respectively) (DoH, 2009a). 
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There appears to be a consistent trend of overestimation of PA when using self-

report methods for both age groups with girls being particularly susceptible (DoH, 

2009a). It is important that the methods employed in all studies provide an 

accurate account of the PA performed. The comparative indirect and direct 

methods’ findings from the HSE (2008) demonstrate that interpretation of 

findings can be ambiguous when using different methodology (DoH, 2009a).  

 

Although, strong evidence has been presented on the reliability and validity of 

using direct methods such as accelerometers to measure children and adolescents’ 

PA (Eston et al, 1998; Rowlands et al, 2004), it appears that indirect methods 

continue to be widely acknowledged as appropriate tools for the assessment of PA 

in this age group (Corder et al, 2008). This method is often employed as the only 

feasible method of recording PA in large cohort studies (Corder et al, 2008). The 

literature comparing indirect and direct methods of measuring PA appears to be 

limited in child and adolescent research. Therefore, the purpose of this study was 

to compare the results of self-report and accelerometry measured total MVPA for 

weekdays and weekend days. 

 

5.2 Method 

 

5.2.1 Participant characteristics 

 

From the 105 participants included in the data analysis in study 1 using the 

Rowlands et al (2008) accelerometry inclusion criteria (weekday and weekend 

data separated), a total of 98 participants had complete indirect and direct datasets 

for this study. The same participants’ baseline accelerometry data along with self-

report data was analysed for this study and included 35 boys and 63 girls. At 

baseline, the mean age of the middle (n = 72) and upper (n = 26) school 

participants was 10.84 ± .52 years and 13.67 ± .36 years, respectively. 
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5.2.2 Materials 

 

PA was measured indirectly using the AIMAHI and directly measured using 

RT3® triaxial accelerometers (StayHealthy, Inc.). To avoid repetition, the 

materials for study 2 have been explained in more detail in the ‘data collection 

measurements’ section of the main methods (chapter 3). 

 

5.2.3 Procedures 

 

At baseline both indirect and direct measure of PA were taken for each child 

participating in the HAPPY study. A more detailed explanation of the procedures 

can be found in the ‘data collection measurements’ section of the main methods 

(chapter 3). The HAPPY study received approval from the University Ethics 

Committee prior to collecting any data. The full HAPPY study ethics proposal can 

be found in Appendix A, which also details the confidentially of participants data 

along with informed consent and withdrawal from the study. 

 

5.2.4 Data reduction 

 

The AIMAHI was cross-matched to the accelerometer data to ensure a 

comparison could be made. If the participant had not reached the accelerometry 

wear time criteria then the self-report PA was not compared for that given day. 

Participants were required to have completed self-report and accelerometry 

measured PA data to be included in the data analysis. 

 

The accelerometer data for each participant was scrutinised to ensure the wear 

time criteria had been attained. A more detailed explanation of the inclusion 

criteria and data reduction processes is found in the ‘data collection 

measurements’ section of the main methods (chapter 3). 
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5.2.5 Statistical analysis 

 

Exploratory data analysis was completed prior to conducting the main analyses. A 

total of three univariate outliers were removed from the dataset to correct 

univariate normality (n = 95). The removal of the univariate outliers did not 

improve the normality so square-root transformations were employed on all 

variables, which ensured the normality assumption was met. All other test 

assumptions were met prior to conducting the main analyses. 

 

Two paired samples t-tests were employed to test differences between the two PA 

measures for weekday and weekend day total MVPA with the output split by sex. 

A series of independent t-tests were employed to test for any significant sex 

differences for the two PA measures for weekday and weekend day. Finally, 

Pearson correlation coefficients (r) assessed the linear relationships between the 

two PA measures with the output being split by sex (Field, 2005). The data was 

analysed using the Statistical Package for the Social Sciences, version 17 (SPSS 

Inc., Chicago, IL, USA). The level of significance was set at p < .05. 

 

5.3 Results 

 

5.3.1 Exploratory data analysis 

 

A total of 98 participants were eligible for this study as they had both measures of 

PA at baseline for weekday and weekend day. The assumptions of the parametric 

tests employed were tested prior to conducting any analyses. The normality 

assumption was tested and was found to be significantly skewed and kurtotic for 

weekday and weekend day self-report measures (± 3.29 z-scores), which resulted 

in three participants data being removed from the dataset (n = 95) (Field, 2005). 

All variables were square-root transformed prior to conducting the main analyses. 

 

The test of homogeneity of variances was checked and was found to be non-

significant (Field, 2005). For the accelerometry data, the interval and 
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independence assumptions have been previously checked and were explained in 

study 1. The questionnaire data was recorded in minutes and was calculated on an 

interval scale. Each participant individually completed the AIMAHI to ensure 

independence was achieved. All test assumption data for this study is found in 

tables 1-5C and figures 1-3C (Appendix C). 

 

5.3.2 Main analysis 

 

Descriptive statistics 

 

A total of 95 participants were included in the main analyses with both middle and 

upper school participant data pooled together for the analyses due to the small 

sample in the upper school age group (n = 26). The mean age of the participants 

for this study was 11.69 ± 1.28 years for boys (n = 32) and 11.53 ± 1.36 years for 

girls (n = 63). 

 

Table 5.1: Descriptive statistics for both measures of physical activity. 

  Total MVPA (minutes) 

  All (n = 95) Boys (n = 32) Girls (n = 63) 

Weekday 

 

*AIMAHI 

 

+253.26 ± 

223.80 

+288.75 ± 

248.76 

+235.24 ± 

209.81 

 

*RT3® 

 

426.14 ± 

129.79 

457.53 ± 

132.38 

410.19 ± 

126.54 

Weekend 

day 

*AIMAHI 

 

+106.42 ± 

126.89 

135.94 ± 

145.38 

+91.43 ± 

114.73 

 

*RT3® 

 

120.04 ± 

71.34 

117.41 ± 

74.07 

121.38 ± 

70.48 

Notes: +Difference between self-reported and accelerometry measured total 

MVPA (p < .01). *Square-root transformed in the main analysis. 
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Differences between self-reported and accelerometry measured total MVPA – 

Paired samples t-tests 

 

Table 6C (Appendix C) displays the results of the paired samples t-tests. For 

weekdays, both boys and girls self-reported total MVPA (M = 15, SE = 1.43; M = 

13.8, SE = .85, respectively) was significantly lower than accelerometry measured 

total MVPA (M = 21.16, SE = .57, t(31) = -3.87, p < .01; M = 20.03, SE = .38, 

t(62) = -7.84, p < .01, respectively). For weekend days, self-reported total MVPA 

(M = 7.64, SE = .73) was significantly lower than accelerometry measured total 

MVPA for girls (M = 10.51, SE = .42, t(62) = -3.63, p < .01) but no significant 

differences were found between self-reported total MVPA (M = 9.61, SE = 1.19) 

and accelerometry measured total MVPA for boys (M = 10.22, SE = .65, t(31) = -

.44, p > .05). 

 

Sex differences in total MVPA using self-report and accelerometry – Independent 

t-tests 

 

Table 7C (Appendix C) displays the results of the independent t-tests. For 

weekdays, boys reported more time in total MVPA (M = 15, SE = 1.43) in 

comparison to girls (M = 13.8, SE = .85) but these sex differences were non-

significant (t(93) = .77, p > .05). The accelerometry measured total MVPA results 

for weekdays again indicated that boys spent a greater amount of time in MVPA 

(M = 21.16, SE = .57) than girls (M = 20.03, SE = .38) but these differences were 

non-significant (t(93) = 1.68, p > .05). However, the direct method appears to be 

approaching significance with a trend (p = .10) suggesting boys were participating 

in more MVPA than girls. 

 

For weekend days, no significant sex differences (boys = M = 9.61, SE = 1.19; 

girls = M = 7.64, SE = .73) were found for self-reported total MVPA (t(93) = 1.48, 

p > .05). The results for weekend day accelerometry measured total MVPA again 

revealed no significant differences between boys (M = 10.22, SE = .65) and girls 

(M = 10.51, SE = .42) scores (t(93) = -.39, p > .05). 
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Relationships between self-reported and accelerometry measured total MVPA – 

Pearson correlation coefficients 

 

Table 5.2 displays the Pearson correlation coefficients. When all participants data 

were pooled together (n = 95), no significant relationships were found between 

the two PA measures for either weekdays or weekend days (r = .12 and r = .06, p 

> .05, respectively,). For boys, weekday and weekend day relationships between 

the two PA measures produced non-significant negative correlations (r = -.10 and 

r = -.05, p > .05, respectively,). For girls, weekday and weekend self-reported 

total MVPA was positively but was not significantly correlated with 

accelerometry measured total MVPA (r = .23 and r = .14, respectively, p > .05). 

 

Table 5.2: Pearson correlation coefficients between the two physical activity 

measures. 

 Correlation coefficients (r) 

 

All 

(n = 95) 

Boys 

(n = 32) 

Girls 

(n = 63) 

Weekday AIMAHI vs. RT3® .12 -.10 .23 

Weekend day AIMAHI vs. RT3® .06 -.05 .14 

 

5.4 Discussion 

 

The purpose of the present study was to compare the results between self-reported 

and accelerometry measured total MVPA for weekdays and weekend days. The 

study was separated into three parts. The first part of the study assessed for any 

significant differences between the two PA measures for either time period. The 

second part of the study assessed for any significant sex differences for the two 

PA measures for either time period and the final part of the study assessed for any 

significant relationships between the two PA measures for either time period. 

 

This study found that self-reported total MVPA was significantly lower than 

accelerometry measured total MVPA for both sexes for weekdays and for girls for 
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weekend days. Secondly, no significant sex differences were found for either self-

reported or accelerometry measured total MVPA for either weekdays or weekend 

days. Thirdly, no significant correlations were found between self-reported and 

accelerometry measured total MVPA for either weekdays or weekend days. 

 

These findings were inconsistent with previous studies such as Adamo et al 

(2009) who reported a substantial overestimation of PA behaviours when 

employing indirect methods in comparison to using accelerometry for both males 

and females (114 and 584%, respectively). The recently published study by 

LeBlanc and Janssen (2010) found in a sample of 12-19 year olds (n = 2761) that 

self-reported MVPA (NHANES) was over-reported in comparison to 

accelerometry measured (Actigraph, model 7164) by 182.5% with the median 

difference between the two measures being 27.40 minutes/day (42.40 vs. 15 

minute/day, p < .001, respectively,). 

 

LeBlanc and Janssen (2010) suggest that the self-reported overestimation of PA 

provides evidence of the difficulties associated with using an indirect method with 

children and adolescents (Sirard and Pate, 2001). The sporadic and often 

unplanned activities performed in childhood may have been misinterpreted by the 

participants and recorded as longer bouts of activity on the questionnaire 

(LeBlanc and Janssen, 2010). Adamo et al (2009) acknowledge that children often 

have difficulties interpreting what PA they intended to complete and what they 

actually completed, which could be further confounded by a social desirability to 

portray a physically active image. 

 

The study by LeBlanc and Janssen (2010) along with the systematic review by 

Adamo et al (2009) provides convincing evidence that children and adolescents 

typically overestimate time spent in MVPA when using self-reported methods in 

comparison to accelerometry. These findings are further emphasised by the recent 

study conducted by Ottevaere et al (2011) who compared the results from the 

International Physical Activity Questionnaire for Adolescents (IPAQ-A) with the 

Actigraph (model GT1M) accelerometer and separated the results into MPA and 
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VPA. This study included a sample of 2018 participants (age range: 12.5-17 years 

old) and found that the IPAQ-A results were higher than the accelerometer results 

for both MPA (56 vs. 37 minute/day, p < .05, respectively) and VPA (17 vs. 16 

minutes/day, p < .05, respectively). 

 

Interestingly, Adamo et al’s (2009) systematic review did provide some support 

for the current findings by observing that 24% of indirect measures of PA were 

underestimated in comparison to accelerometry measured PA. One of these 

studies was conducted by McMurray et al (1998) who found that total energy 

expenditure was significantly underestimated using a computerised activity recall 

method in comparison to using the Tritrac accelerometer in 45 participants in 

grades 6-8 (11-14 year olds) (1576 ± 273 kcal vs. 1576 ± 343 kcal, P < .001, 

respectively). However, these findings are not strictly comparable to the current 

study as different units of measurement have been employed. The McMurray et al 

(1998) study calculated energy expenditure whereas this current study looked at 

total MVPA minutes for weekdays and weekend days. 

 

The use of accelerometers to calculate MVPA is not without limitations, which 

include the multiple published cut-offs for MVPA, which can lead to 

discrepancies in results. Anderson, Hagströmer and Yngve (2005) compared two 

accelerometry MVPA cut-offs (Trost et al, 2002a and Puyau et al, 2002) for the 

MTI accelerometer with a self-report measure (Previous Day Physical Activity 

Recall (PDPAR)) (n = 108). MVPA is defined by Trost et al (2002a) as > 1000 

counts·min-1 whereas Puyau et al (2002) define the same intensity as ≥ 3200  

counts·min-1. The mean time (minutes/day-1) spent in MVPA using the Trost et al 

(2002a) cut-off was 65.20 ± 43.20 whereas using the Puyau et al (2002) cut-off 

was 17.50 ± 18.50 and using the PDPAR was 105.10 ± 80.10. This study 

highlights not only the discrepancies between indirect and direct methods but 

demonstrates that using different accelerometry cut-offs can result in large 

differences in time spent in MVPA. The discrepancies between published cut-offs 

will be analysed in greater detail in the following study. 
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This current study found no significant correlations between the indirect and 

direct methods for either weekdays or weekend days. Again, this is inconsistent 

with previous studies such as LeBlanc and Janssen (2010) who report poor but 

significant correlations between the indirect and direct method (R2 = .04, p < 

.001). The review paper by Sirard and Pate (2001) highlight a large variability 

between indirect methods and direct methods and also direct observations with 

correlation coefficients ranging from r = -.10 to .88. 

 

The discrepancies in measurement approaches highlighted throughout this 

discussion suggest that both self-reported PA and accelerometry-measured PA are 

not without limitations. The literature continues to support the use of 

accelerometers to estimate children and adolescents’ PA and sedentary behaviours 

due to the strong reliability and validity found with these devices when compared 

with gold standard methods (e.g. indirect calorimetry) (Rowlands, 2007; 

Edwardson and Gorely, 2010; Rowlands et al, 2004; Eisenmann et al, 2004). 

 

Whilst, it is recognised that accelerometers can be used to categorise the intensity, 

duration and frequency of PA or sedentary behaviours performed, these devices 

are unable to identify the type, context or location of the activity or sedentary 

behaviour performed (Haskell. 2012). In addition, they are often expensive and 

reliant upon participant compliance (Pettee Gabriel, Morrow, Jr. and Woolsey, 

2012). Also, the lack of standardisation in the use of accelerometry cut-offs for 

either uniaxial or triaxial accelerometers adds further controversy when using 

these devices (Guinhouya et al, 2006; Trost et al, 2011). 

 

Self-report methods are often labelled as the ‘second choice’ method when direct 

methods cannot be employed to determine PA levels (Sternfeld and Goldman-

Rosas, 2012). However, self-report methods have been found to provide valid 

estimations of PA (Sternfeld and Goldman-Rosas, 2012) and have various 

advantages, including the ease of administration,  being inexpensive and often 

being the only feasible method for use in large-scale population studies 

(Chinapaw et al, 2010). Self-report measures have a number of different recall 
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periods, which range from one day to one week plus (Chinapaw et al, 2010). The 

shorter recall periods for self-report measures are more advantageous for children 

and adolescents as this age group has a limited cognitive ability to accurately 

recall the often intermittent and sporadic activity performed Adamo et al, 2009; 

Sirard and Pate, 2001; Trost, 2007). An example of a shorter recall measure is the 

Previous Day Physical Activity Recall (Sternfeld and Goldman-Rosas, 2012). 

 

Sternfeld and Goldman-Rosas (2012) document that there is no single measure 

that can be employed to record all aspects of PA such as the type, frequency, 

duration and intensity (or sedentary behaviours) as well as the context or location 

(Haskell, 2012). Measurement error is found in all methods of measuring PA and 

sedentary behaviour (Ainsworth et al, 2012). Therefore, Haskell (2012) suggests 

that combining the strengths of both methods may provide more in-depth 

assessment of habitual PA levels and sedentary behaviours. One such suggestion 

made by Haskell (2012) is to install EMA onto mobile phones with a prompt to 

capture real time feedback on PA levels and sedentary behaviours. This method 

would be reliant on participants having the mobile phone with them throughout 

the monitoring period. 

 

These findings highlight that self-reported PA should not be disregarded as a 

‘second choice’ to direct methods (Sternfeld and Goldman-Rosas, 2012) with 

Ainsworth et al (2012) highlighting that this method has a prominent role in PA 

research. It is necessary to recognise the strengths and weaknesses of both 

measurement approaches and it appears that in the immediate future a 

combination of both methods may be most appropriate when measuring PA and 

sedentary behaviours in both children and adults (Haskell, 2012). 

 

This current study was not without limitations, which begin with the type of direct 

measure employed. Accelerometers are unable to detect upper body or static 

movement exercises along with a failure to capture non-ambulatory movements 

(e.g. cycling) and have to removed for swimming and contact sports (Andre and 

Wolf, 2007, Trost, 2007). The discrepancies between accelerometry cut-offs 
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which will be discussed in more detail in study 3 and was highlighted in the 

Anderson et al (2005) study demonstrates that until a standardised cut-off is 

devised and is used consistently across studies that caution must be drawn when 

comparisons are made between this method and indirect methods. 

 

Participants completed the self-reported measure of total MVPA (adapted from 

Stanton et al, 2000) on the HAPPY study data collection day, which examined the 

previous 7 days PA levels whereas the PA monitoring using accelerometry was 

completed post data collection. This meant that the two measures were not 

completed concurrently in this study. This time difference may have led to larger 

differences being recorded between the indirect and direct measures of PA. 

 

The self-report and accelerometry measured data collected by LeBlanc and 

Janssen (2010) was not completed concurrently. The participants completed the 

self-report measure (NHANES), which was based on PA recall from the past 30 

days prior to completing the 7 day PA monitoring using accelerometry. This 

meant that there was a time difference in the collection of the data between the 

two PA measures with the indirect PA data being analysed from the previous 30 

days against the accelerometry data which was collected in the 7 days after the 

self-reported data had been collected (LeBlanc and Janssen, 2010). 

 

Participants in this current study were excluded if they didn’t have both PA 

measures. These findings cannot be generalised as the sample was biased to those 

participants who had complete data (Gravetter and Forzano, 2006). The sample 

size in this study was not representative of the participants recruited to the 

HAPPY study. The HAPPY study participants were self-selected, which meant 

that the sample may have been biased prior to the collection of data (Gravetter and 

Forzano, 2006). Future studies should also be aware of compliance issues in the 

collection of both indirect and direct PA data (Van Coevering et al, 2005). 

 

In this study, the AIMAHI recorded PA in 30 minute blocks. Future studies 

should consider the accuracy of using these large time frames as it has been noted 
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previously that children and adolescents’ PA is often sporadic and smaller time 

frames may have improved the interpretation of this behaviour (Adamo et al, 

2009). A self-report measure in the Sirard and Pate (2001) review paper, which 

demonstrated strong correlations with direct measures (pedometers and 

accelerometers) was the PDPAR (r = .77 and r = .88) (Weston et al, 1997 as cited 

in Sirard and Pate, 2001). The PDPAR requires participants to recall their PA 

levels from the previous day (n = 119; grades 8-11) (Weston et al, 1997 as cited in 

Sirard and Pate, 2001). This shorter time period in activity recall appears to be 

beneficial in accurately matching self-reported and directly measured PA (Weston 

et al, 1997 as cited in Sirard and Pate, 2001). 

 

In conclusion, this study has confirmed that discrepancies exist between the 

indirect and direct methods of measuring total MVPA when used with participants 

aged 10-14 year olds (n = 95). These differences were not consistent with the 

majority of previous studies that have analysed differences between these two 

methods with the time spent participating in total MVPA being significantly lower 

when employing the AIMAHI in comparison to the RT3® triaxial accelerometer 

results. 
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Chapter 6: Study 3: A comparison of two triaxial accelerometer 

cut-offs: Estimation of physical activity levels across five activity 

categories 
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6.0 Study map 

 

Summary of objectives and key findings 

Study Objectives and key findings 

Study 1: Accelerometry-

measured baseline physical 

activity levels and 

sedentary behaviours of a 

sample of HAPPY study 

participants. 

. 

Objectives: 

• To compare the PA levels and sedentary behaviours of a 

sample of HAPPY study participants by the day (weekday and 

weekend day), sex and school age (middle and upper). 

• To compare whole week PA levels and sedentary behaviours 

of a sample of HAPPY study participants by sex and school age. 

Key findings: 

• The day (weekday vs. weekend day) had a significant effect 

on sedentary behaviour, MPA, VPA and MVPA (p < .001). 

• A significant interaction effect was found between the day, 

sex and school age on time spent in VPA and MVPA. The 

difference between weekday and weekend day time spent in 

VPA and MVPA was greatest for the boys in the middle school 

age group. 

• Boys spent more time in MVPA than girls (mean difference 

(whole week) = 16.46 minutes/day). 

Study 2: Comparing self-

reported vs. accelerometry 

measured total moderate-

vigorous physical activity 

for weekdays and weekend 

days.  

Objectives: 

• To assess the differences in self-report and accelerometry 

measured total MVPA for weekdays and weekend days in a 

sample of HAPPY study participants. 

Key findings: 

• Self-reported total MVPA significantly underestimated 

directly measured total MVPA for both boys and girls on 

weekdays and for girls on weekend days (p < .01). 

• No significant sex differences for either self-reported or 

accelerometry measured total MVPA for either time period.  

• Little to no correlations were found between self-reported and 

accelerometry measured total MVPA for weekdays (r = .12) and 

weekend days (r = .06). 
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6.1 Introduction 

 

It is well-documented that pursuing a physically active lifestyle is associated with 

many health benefits (DoH, 2004). The results reported in study 1 highlighted that 

the mean time spent in MVPA for both middle and upper school participants was 

above the levels of PA specified in the guidelines (whole week data = 107.97 ± 

34.43 and 104.16 ± 27.66 minutes/day, respectively) when using an RT3® triaxial 

accelerometer and utilising the cut-offs devised by Rowlands et al (2004) (table 

3.2). The HSE (2008) have reported when employing accelerometers (Actigraph, 

model GT1M) to estimate PA levels in 4-15 year olds that a large percentage were 

not meeting the levels of PA specified in the guidelines (67% of boys and 79% of 

girls) (n = 770, based on a minimum wear time of 600 minutes per day for a 

minimum of four days) (DoH, 2009a). 

 

It is important that an accurate account of children and adolescents’ PA is 

recorded so that current PA levels can be understood in relation to health (Sirard 

and Pate, 2001; Corder et al, 2008). The HSE (2008) employed an Actigraph 

(GTIM) accelerometer to measure PA, which is one of the most widely used 

devices with children and adolescents (Corder et al, 2008). The popularity of this 

device has led to researchers developing a number of different cut-offs to 

determine the specific activity intensities of sedentary, LPA, MPA and VPA (e.g. 

Puyau et al, 2002; Evenson et al, 2008; Mattocks et al, 2007). 

 

There appears to be no standardised methodology in the calibration of new cut-

offs with studies developing cut-off thresholds under free-living conditions and/or 

laboratory-based conditions (Mattocks et al, 2007). The early calibration study by 

Puyau et al (2002) suggest that their cut-offs were developed due to the limited 

literature on child-based accelerometry cut-offs. A number of calibration studies 

have created new cut-offs for different age groups, which are either age-specific 

like the Sirard et al (2005) study (pre-school children) or have a wider age-range 

like the Puyau et al (2002) study (6-16 years old). The development of these 

different published cut-offs has led to much controversy in the literature and there 
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has been a lack of comparison across studies due to the lack of agreement between 

cut-offs (Guinhouya et al, 2006; Trost et al, 2011). 

 

Studies such as those of Guinhouya et al (2006), Cliff and Okely (2007) and Mota 

et al (2007) have documented that a lack of agreement exists when comparing 

published cut-offs for the Actigraph accelerometer. The study by Guinhouya et al 

(2006) compared MVPA cut-offs developed by Trost et al (2002a) and Puyau et al 

(2002) in a sample of 45 children aged 8-11 years and found from the Bland-

Altman plots that the two derived cut-offs demonstrated a lack of agreement with 

a mean error of 113 minutes/day (95% limits of agreement, 56.10 to 170.40). 

Similar findings were reported in the Cliff and Okely (2007) study who included a 

sample of young participants (3-5 year olds; n = 58) and compared the Sirard et al 

(2005) and the Puyau et al (2002) MVPA cut-offs. They found that the largest 

lack of agreement was recorded in the youngest age group (3 year olds) with a 

mean error of 32.35 minutes/day (95% limits of agreement, 7.93 to 56.77) (Cliff 

and Okely, 2007). 

 

The RT3® triaxial accelerometer has received much less attention with regards to 

comparing cut-offs. A number of cut-offs have been developed for this device 

with the earliest known published cut-offs being developed by Rowlands et al 

(2004). Recently, a new set of published cut-offs were developed by Vanhelst et 

al (2010b). This new set of RT3® triaxial accelerometer cut-offs were developed 

specifically for the adolescent age group (10-16 year olds) (Vanhelst et al, 2010b). 

No previous research to our knowledge has compared these two sets of published 

cut-offs across all five activity categories (sedentary, LPA, MPA, VPA and 

MVPA). The purpose of this study was to compare these two published cut-offs 

(Vanhelst et al, 2010b vs. Rowlands et al, 2004) and to report any discrepancies 

when comparing them across each of the activity categories in a sample of 10-14 

year old schoolchildren. 
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6.2 Method 

 

The purpose of this study was to compare the outputs of two published cut-offs 

derived for the RT3® triaxial accelerometer. The accelerometry criteria selected 

was the Mattocks et al (2008) inclusion criteria which provided one set of data for 

the whole week rather than employing the Rowlands et al (2008) inclusion 

criteria, which provides two sets of data for weekdays and weekend days based on 

the different inclusion hours. The Mattocks et al (2008) criteria was selected as it 

provided a more comprehensive measure of activity for the whole week and, 

therefore, matched the purpose of this study, which was to analyse the outputs of 

the published cut-offs rather than look at differences in weekday and weekend day 

data. 

 

6.2.1 Participant characteristics 

 

A total of 94 participants were eligible for data analysis in study 1 using the 

Mattocks et al (2008) accelerometry inclusion criteria. The same participants’ 

baseline data was reanalysed for this study and included 35 boys and 59 girls. At 

baseline, the mean age of the middle (n = 68) and upper (n = 26) school age group 

participants was 10.84 ± .53 years and 13.64 ± .33 years, respectively. 

 

6.2.2 Materials 

 

PA was measured directly using RT3® triaxial accelerometers (StayHealthy, 

Inc.). To avoid repetition, the materials for study 3 have been explained in more 

detail in the ‘data collection measurements’ section of the main methods (chapter 

3). 

 

6.2.3 Procedures 

 

A baseline measure of habitual PA was taken for each child participating in the 

HAPPY study. A more detailed explanation of the procedures can be found in the 
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‘data collection measurements’ section of the main methods (chapter 3). The 

HAPPY study received approval from the University Ethics Committee prior to 

collecting any data. The full HAPPY study ethics proposal can be found in 

Appendix A, which also details the confidentially of participants data along with 

informed consent and withdrawal from the study. 

 

6.2.4 Data reduction 

 

The accelerometer data for each participant was scrutinised to ensure the inclusion 

criteria for wear time had been attained. A detailed explanation of the data 

reduction processes is found in the ‘data collection measurements’ section of the 

main methods (chapter 3). The activity counts were recoded separately into 

corresponding activity intensities using the Vanhelst et al (2010b) and the 

Rowlands et al (2004) cut-offs to determine time spent in each of the activity 

categories (sedentary, LPA, MPA and VPA). MVPA was also calculated from the 

sum of moderate and vigorous intensity PA. Both published cut-offs are displayed 

in tables 3.2 and 3.3 of the main methods (chapter 3). 

 

6.2.5 Statistical analysis 

 

Exploratory data analysis was completed before conducting the main analyses. A 

total of four univariate outliers were removed from the dataset, which ensured the 

normality assumption was met for the statistical tests employed in this study 

(Field, 2005). Paired samples t-tests were employed to test within group (boys and 

girls) differences between the two published cut-offs for each of the activity 

categories. Independent t-tests were employed to test for sex differences for each 

of the activity categories for both published cut-offs. Pearson correlation 

coefficients (r) were employed to assess the linear relationships between the two 

published cut-offs for each of the activity categories along with the coefficient of 

determination (R2), which measured the variability between the two published cut-

offs for each of the activity categories (Field, 2005). 
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A series of Bland-Altman plots were employed to test the level of agreement 

between the Vanhelst et al (2010b) and the Rowlands et al (2004) cut-offs for 

each of the activity categories. Bland-Altman plots were utilised to test the total 

error (95% limits of agreement) between the two published cut-offs along with 

highlighting the heteroscedasticity on the plots (Ottevaere et al, 2011). This has 

been previously demonstrated in the Ottevaere et al (2011) study who tested the 

level of agreement between indirect and direct measures of PA and highlighted 

distinct directional differences between the two methods on the Bland-Altman 

plots for both MPA and VPA. The data was analysed using the Statistical Package 

for the Social Sciences, version 17 (SPSS Inc., Chicago, IL, USA). The level of 

significance was set at p < .05. 

 

6.3 Results 

 

6.3.1 Exploratory data analysis 

 

For the paired samples and independent t-tests, exploratory data analysis revealed 

that the raw data (n = 94) was significantly skewed and kurtotic for VPAV, which 

resulted in four participants data being removed from the dataset to ensure the 

data was normally distributed (n = 90) (Field, 2005). The test of homogeneity of 

variances was checked and was found to be non-significant (p > .05) (Field, 

2005). The interval and independence assumptions have been previously checked 

in study 1. All test assumption data for this study is found in the tables 1-10D and 

figures 1-5D (Appendix D). 

 

6.3.2 Main analysis 

 

Descriptive statistics 

 

A total of 90 participants were included in the main analyses with middle and 

upper school age group participant data being pooled together due to the limited 

number of participants in the upper school age group (n = 25). The mean age of 
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the participants was 11.57 ± 1.27 years for boys (n = 33) and 11.63 ± 1.39 years 

for girls (n = 57). Table 6.1 displays the descriptive statistics of the two published 

cut-offs estimations of time spent (minutes/day) in each of the activity categories. 

Figures 6-10D (Appendix D) provide graphical illustrations of these findings. 

 

Table 6.1: Descriptive statistics for both published cut-offs for each of the 

activity categories. 

 SEDV (minutes/day) SEDR (minutes/day) 

Boys (n = 33) °210.11 ± 63.50 473.60 ± 67.09 

Girls (n = 57) °224.50 ± 61.88 499.22 ± 55.74 

Total ( n = 90) °219.23 ± 62.51 489.82 ± 61.05 

 LPAV (minutes/day) LPAR (minutes/day) 

Boys (n = 33) *°427.29 ± 54.63 *166.18 ± 28.34 

Girls (n = 57) °457.11 ± 52.81 184.67 ± 34.18 

Total ( n = 90) °446.18 ± 55.11 177.89 ± 33.23 

 MPAV (minutes/day) MPAR (minutes/day) 

Boys (n = 33) *°112.96 ± 32.81 91.71 ± 26.80 

Girls (n = 57) °97.28 ± 26.60 81.33 ± 21.83 

Total ( n = 90) °103.03 ± 29.83 85.13 ± 24.16 

 VPAV (minutes/day) VPAR (minutes/day) 

Boys (n = 33) *°5.67 ± 3.97 **24.60 ± 11.74 

Girls (n = 57) °3.55 ± 3.19 17.04 ± 9.77 

Total ( n = 90) °4.33 ± 3.63 19.81 ± 11.09 

 MVPAV (minutes/day) MVPAR (minutes/day) 

Boys (n = 33) *°118.63 ± 34.84 *116.33 ± 34.20 

Girls (n = 57) °100.82 ± 28.15 98.35 ± 27.75 

Total ( n = 90) °107.35 ± 31.77 104.94 ± 31.32 

Notes: °Difference between Vanhelst et al (2010b) and Rowlands et al (2004) cut-

offs (p < .01). *Difference between boys and girls (p < .05). **Difference 

between boys and girls (p < .01). 
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Differences between the two published cut-offs – Paired samples t-tests 

 

The results are displayed in table 11D (Appendix D) with the data split for boys (n 

= 33) and girls (n = 57) along with total scores (n = 90). Significant differences 

were found between the two published cut-offs across all activity categories for all 

the data with the effect sizes ranging from .88-.99. The discrepancies between the 

two cut-offs categorisation of sedentary and LPA are most noteworthy, with these 

two activity categories displaying the largest effect sizes (.99). For all participants 

(n = 90) sedentary behaviour is determined as 219.23 ± 62.51 minutes/day using 

the SEDV cut-off whereas using SEDR estimates this behaviour at 489.82 ± 61.05 

minutes/day. In contrast, LPAV is determined at a lower threshold in comparison 

to LPAR, producing differences between the cut-offs for this intensity (446.18 ± 

55.11 vs. 177.89 ± 33.23 minutes/day, respectively) too. 

 

The cut-offs for MPAV and MPAR are similar (951 and 970 counts·min-1, 

respectively). However, significant differences were reported for this intensity for 

all participants (t(89) = 19.94, p < .01) due to the cut-off at which vigorous 

intensity PA was determined which is 1077 counts·min-1 higher using VPAV in 

comparison to the VPAR (> 3410 vs. 2333 counts·min-1, respectively). This meant 

that employing the Vanhelst et al (2010b) cut-off led to participants spending a 

greater amount of time in MPA than VPA (all participants data = 103.03 ± 29.83 

and 4.33 ± 3.63 minutes/day, respectively). 

 

In comparison, using the Rowlands et al (2004) cut-offs for MPA and VPA, the 

proportion of time spent in MPA was less and VPA was more than the Vanhelst et 

al (2010b) cut-offs (all participants data = 85.13 ± 24.16 and 19.81 ± 11.09 

minutes/day, respectively). This resulted in the Rowlands et al’s (2004) 

estimations of VPA being over fifteen minutes more than the Vanhelst et al 

(2010b) estimations of the same intensity (mean time = 15.48 minutes/day), which 

caused a significant difference between the scores (t(89) = -17.94, p < .01). 

 



 

 151 

Given that the MPA cut-off is similar for Rowlands et al (2004) and Vanhelst et al 

(2010b) (951 and 970 counts·min-1, respectively), it is not surprising that the 

MVPAV and MVPAR produced similar results, e.g. all participants data (n = 90) = 

107.35 ± 31.77 and 104.94 ± 31.32 minutes/day, respectively. However, a 

significant difference was reported in the MVPA results between the two cut-offs 

(t(89) = 23.48, p < .01). 

 

Sex differences using the two published cut-offs – Independent t-tests 

 

Table 12D (Appendix D) display the results of the independent t-tests. For the 

sedentary categories, there were no significant differences between the sexes 

when the SEDV cut-off was utilised. In comparison, employing the SEDR cut-off 

meant girls spent more time in this behaviour than boys but non-significant sex 

differences were found, although the alpha level is near significant (p = .05). 

 

For both published cut-offs, LPA produced significant sex differences with girls 

spending a greater amount of time (minutes/day) in this activity category in 

comparison to boys (LPAV = (t(88) = -2.55, p < .05); LPAR = (t(88) = -2.63, p < 

.05)). Interestingly, when employing the MPAR cut-off, non-significant 

differences were reported, although the alpha level was near significant (p = .05). 

In contrast, using the MPAV cut-off resulted in a significant sex difference with 

boys spending a greater amount of time at this intensity than girls (112.96 ± 32.81 

vs. 97.28 ± 26.60 minutes/day; p < .05). The remaining activity categories (VPA 

and MVPA) demonstrated significant sex differences for each of the published 

cut-offs with boys spending a great amount of time (minutes/day) at these 

intensities compared to girls. 

 

Relationships between the two published cut-offs – Correlation coefficients and 

coefficient of determination 

 

An assessment of the relationships between the Vanhelst et al (2010b) and the 

Rowlands et al (2004) cut-offs for each of the activity categories was conducted 
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using Pearson correlation coefficients. The results revealed significant 

relationships between the cut-offs for each of the activity categories ranging from 

r = .75 between LPAV and LPAR to a perfect linear relationship of r = 1 between 

MVPAV and MVPAR (p < .01). 

 

The coefficient of determination was employed to measure the variability between 

the two published cut-offs for each of the activity categories. There was a lot of 

variability in the results, for example, between LPAV and LPAR, the variability 

was low (57%), whereas between MVPAV and MVPAR was high (100%). The 

findings with regards to the Pearson correlation coefficients demonstrate that the 

two cut-offs are strongly and significantly related for each activity category but as 

Bland and Altman (1986) suggest that these findings do not necessary confirm if 

there is agreement between the two published cut-offs. The results displaying the 

relationships between the two published cut-offs for each of the activity categories 

is found in table 6.2 and in graphical illustration in figures 11-15D (Appendix D). 

 

Table 6.2: Correlations between the two published cut-offs. 

 

Correlation 

coefficient 

Coefficient of 

determination 

 R R2 

SEDV vs. SEDR .82* .67* 

LPAV vs. LPAR .75* .57* 

MPAV vs. MPAR .97* .95* 

VPAV vs. VPAR .86* .74* 

MVPAV vs. MVPAR 1.00* 1.00* 

Notes: *p < .01. 

 

Degree of agreement between the two published cut-offs – Bland-Altman plots 

 

Five Bland-Altman plots were computed and are displayed in figures 6.1-6.5, 

which tested the agreement between the two published cut-offs for each of the 

activity categories. Figure 6.1 displays a graphical illustration of the lack of 
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agreement between the SEDV and the SEDR cut-offs with a mean error of -270.39 

minutes/day (95% limits of agreement -344.64 to -196.13). The plot appears 

randomly scattered and the negative difference is due to the SEDV cut-off having 

a small range of activity counts for this intensity and therefore includes fewer 

participants activity counts in this category in comparison to employing the SEDR 

cut-off. 

 

The Bland-Altman plot for LPA (figure 6.2) highlights a large difference between 

the two published cut-offs with a mean error 268.06 minutes/day (95% limits of 

agreement 193.78 to 342.34). The error between the scores has caused a positive 

difference, which relates to the different ranges in the calculation of this cut-off 

with the LPAV including a larger range of activity counts for this intensity in 

comparison to the LPAR (41-950 vs. 288-969 counts·min-1, respectively). 

 

For MPA, the Bland-Altman plot (figure 6.3) demonstrated a clear lack of 

agreement between the two published cut-offs. The mean error for MPA was 

17.66 minutes/day (95% limits of agreement .99 to 34.32). These findings again 

highlight the different inclusion criteria (activity counts) calculated for each 

activity category. The plot shows that the error between the two cut-offs increased 

as more time (minutes/day) was spent in this intensity. 

 

For VPA, the mean error between the two published cut-offs was -15.23 

minutes/day (95% limits of agreement -31.21 to .76). The plot (figure 6.4) 

demonstrates that when participants reach the VPAV cut-off then the VPAR cut-off 

is also achieved. However, a negative difference was found as not all participants 

who achieved the VPAR cut-off would have achieved the VPAV cut-off (> 2333 

vs. > 3410 counts·min-1, respectively). 

 

The Bland-Altman plot for MVPA (figure 6.5) demonstrated a small difference 

between the cut-offs with a mean error of 2.43 minutes/day (95% limits of 

agreement .49 to 4.38). The difference between the cut-offs was relatively small 

as for both published cut-offs, the threshold for this intensity (MPA) was 



 

 154 

relatively similar (MPAV = 951 vs. MPAR = 970 counts·min-1). However, the plot 

demonstrated a positive difference between the two cut-offs which is due to the 

lower MVPAV cut-off, which meant that more time (minutes/day) is included at 

this intensity in comparison to employing the MVPAR cut-off. 

 

 
Figure 6.1: Bland-Altman plot displaying the mean bias and limits of 

agreement between SEDV and SEDR cut-offs. 
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Figure 6.2: Bland-Altman plot displaying the mean bias and limits of 

agreement between LPAV and LPAR cut-offs. 

 

 
Figure 6.3: Bland-Altman plot displaying the mean bias and limits of 

agreement between MPAV and MPAR cut-offs. 
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Figure 6.4: Bland-Altman plot displaying the mean bias and limits of 

agreement between VPAV and VPAR cut-offs. 

 

 
Figure 6.5: Bland-Altman plot displaying the mean bias and limits of 

agreement between MVPAV and MVPAR cut-offs. 
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6.4 Discussion 

 

Given the importance placed on children and adolescents fulfilling the levels of 

levels of PA specified in the guidelines (DoH, 2004), it is vital that when an direct 

method such as triaxial accelerometry is employed that a valid estimate of PA is 

provided. The purpose of this current study was to document any discrepancies 

between the recently published Vanhelst et al (2010b) RT3® triaxial 

accelerometer cut-offs and the earliest known published cut-offs for the same 

device developed by Rowlands et al (2004). No previous study to the author’s 

knowledge has compared these two published cut-offs across five activity 

categories. 

 

Firstly, the study found significant differences in accelerometry outputs between 

the two published cut-offs for all five activity categories with effect sizes ranging 

from .88 to .99. Secondly, sex differences were assessed when employing the two 

published cut-offs and the most notable findings were reported in the sedentary 

and MPA categories. Non-significant sex differences were found when employing 

the SEDV cut-off but utilising the SEDR cut-off resulted in girls spending more 

time in this behaviour in comparison to boys (499.22 ± 55.74 vs. 473.60 ± 67.09 

minutes/day, respectively) with the difference approaching significant (p = .05) 

(Rowlands et al, 2004; Vanhelst et al, 2010b). 

 

Given the differences between the published VPA cut-offs (VPAV = > 3410 

counts·min-1 vs. VPAR = > 2333 counts·min-1) and the similarities between the 

two published MPA cut-offs (MPAV = ≥ 970 counts·min-1 vs. MPAR = ≥ 951 

counts·min-1), it was not surprising that using the MPAR cut-off (970-2332 

counts·min-1) with its smaller inclusion criteria resulted in non-significant sex 

differences being reported (boys vs. girls, 91.71 ± 26.80 vs. 81.33 ± 21.83 

minutes/day, p = .05, respectively). However, employing the MPAV cut-off with 

its wider inclusion criteria (951-3410 counts·min-1) meant more activity was 

captured within this intensity with boys spending significantly more time in 
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MPAV in comparison to girls (112.96 ± 32.81 vs. 97.28 ± 26.60 minutes/day, p < 

.05, respectively) (Rowlands et al, 2004; Vanhelst et al, 2010b). 

 

Thirdly, the Pearson correlation coefficient findings revealed strong and 

significant relationships between the two published cut-offs for each of the 

activity categories with the results ranging from r = .75 (LPA) to r = 1.0 (MVPA) 

(p < .01). Lastly, the findings from the Bland-Altman plots illustrated a lack of 

agreement between the two published cut-offs with the sedentary and LPA cut-

offs demonstrating the largest mean errors of -270.39 minutes/day (95% limits of 

agreement -344.64 to -196.13) and 268.06 minutes/day (95% limits of agreement 

193.78 to 342.34), respectively. 

 

The significant differences found between the two published cut-offs was most 

notable for sedentary and LPA. The cut-offs at which these two intensities were 

determined was different with Vanhelst et al (2010b) estimating LPA at 247 

counts·min-1 less than Rowlands et al’s (2004) estimation (41 vs. 288 counts·min-

1, respectively). The activities performed in the Vanhelst et al (2010b) calibration 

study for light intensity PA included standing up and drawing pictures, walking 

slowly (1.5 km·h-1) and kicking a soccer ball to another individual. Similar light 

intensity activities were included in the Rowlands et al (2004) study such as 

kicking a ball to and fro with an investigator over a distance of 2.4 metres for the 

boys (3 metres for the men). 

 

The higher intensity PA categories (MPA and VPA) presented significant 

differences between the two published cut-offs. Although, the cut-offs for MPAV 

and MPAR were similar (951 and 970 counts·min-1, respectively), the significant 

differences in scores for these two published cut-offs were accounted for by the 

cut-off that defined VPA, which resulted in a discrepancy of 1077 counts·min-1 

between the VPAV and VPAR cut-offs (> 3410 vs. > 2333 counts·min-1, 

respectively) (Rowlands et al, 2004; Vanhelst et al, 2010b). This meant 

participants’ (n = 90) estimated mean time spent in VPA was 15.48 minutes/day 
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lower using the VPAV cut-off in comparison to employing the VPAR cut-off (4.33 

vs. 19.81 minutes/day, respectively). 

 

It is important that an accurate record of PA is recorded so that current PA levels 

can be understood in relation to health (Sirard and Pate, Corder et al, 2008). 

However, these significant differences in cut-offs for VPA could have 

implications in determining if children and adolescents are achieving this 

intensity. VPA has been highlighted in the recently updated PA guidelines and it 

is recommended that this age group participate in this intensity on at least three 

days of the week (DoH, 2011). 

 

Previous studies have recognised the importance of VPA in the prevention of 

obesity (Ruiz et al, 2006) and negative correlations have been found between time 

spent in higher intensity PA and percentage body fat (vigorous and hard PA; r = -

.44, P < .004 and r = -.39, P < .014, respectively) (Abbott and Davies, 2004). The 

recently published Canadian PA guidelines for children and youth (5-11 and 12-

17 year olds, respectively) also highlights the importance of completing VPA on 

at least three days of the week like the recently updated PA guidelines for the UK 

(5-18 year olds), (Canadian Society for Exercise Physiology, 2011; DoH, 2011). It 

is, therefore, vital that accelerometry cut-offs for this intensity are consistent 

across published cut-offs. The VPA differences reported in this current study 

emphasise the difficulties when making comparisons across studies with 

inconsistencies in results when using different published cut-offs. 

 

The two published cut-offs for MPA were similar and given the government’s 

guidelines (DoH, 2004) for a minimum of moderate intensity PA, it is not 

surprising that MVPA for the two published cut-offs produced similar results (n = 

90) (MVPAV = 107.35 ± 31.77 minutes/day and MVPAR = 104.94 ± 31.32 

minutes/day). However, a significant difference was found between the two 

MVPA cut-offs (t(89) = 23.48, p < .01), which is due to the lower inclusion 

criteria for the MVPAV (MPAV) cut-off in comparison to the MVPAR (MPAR) 

cut-off (Rowlands et al, 2004; Vanhelst et al, 2010b). 
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Previous studies have reported significantly larger discrepancies in the results 

when comparing two different accelerometry cut-offs for MVPA (Guinhouya et 

al, 2006; Mota et al, 2007). Guinhouya et al (2006) monitored the PA levels of 45 

participants aged 8-11 years over three consecutive days using the Actigraph 

(model 7164) accelerometer. The authors used Puyau et al (2002) and Trost et al’s 

(2002a) MVPA cut-offs, who define this intensity as > 3200 counts per minute 

(cpm) or > 1000 cpm, respectively. As expected due to the large differences in the 

definition of MVPA between the two cut-offs, the Guinhouya et al (2006) study 

reported that daily time spent in MVPA was significantly lower when employing 

the Puyau et al (2002) cut-off in comparison to the Trost et al (2002a) cut-off (28 

± 18 vs. 141 ± 39 minutes/day, p < 10-4, respectively). 

 

Guinhouya et al (2006) suggest that the Puyau et al (2002) calculation of MVPA 

(> 3200 cpm) provides a more accurate estimate of this intensity in comparison to 

the Trost et al (2002a) estimation. The authors suggest that the large difference is 

due to the Trost et al (2002a) MVPA cut-off being set at a > 3 MET cut-off 

(derived from the age-specific cut-offs from the Freedson et al (1997) prediction 

equation) (Guinhouya et al, 2006). In support of these findings, Mattocks et al 

(2007) acknowledge in their calibration study that 4 METs (> 3581 cpm) is a 

more appropriate cut-off of MPA in children (12.40 ± .20 years, n = 246). 

 

Similarly, Mota et al (2007) monitored the PA levels of 62 participants (23 boys, 

39 girls) aged 8-16 years over three consecutive days using the MTI (model 7164) 

accelerometer and used the Freedson et al (1997) and the Puyau et al (2002) cut-

offs to define MVPA. The Freedson et al (1997) MVPA cut-off was age-specific 

and was developed from a prediction equation. For both boys and girls, the time 

spent in MVPA was significantly higher when employing the Freedson et al 

(1997) cut-off (149 ± 72.60 and 111.40 ± 56.90 minutes.day-1, p ≤ .01, 

respectively) in comparison to the Puyau et al (2002) cut-off (35.20 ± 24.50 and 

27.80 ± 17.10 minutes.day-1, respectively). It should be noted that for both these 

studies (Guinhouya et al, 2006 and Mota et al, 2007) the cut-offs were defined for 

the Actigraph/MTI accelerometers and are therefore not comparable to those used 
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in the current study but these studies highlight the large discrepancies in the 

calculation of such a well-documented intensity. 

 

The discrepancies between the published cut-offs for time spent in MVPA were 

much smaller in this current study in comparison to the differences reported in the 

Guinhouya et al (2006) and Mota et al (2007) studies. Although, significant 

differences were reported between the two published cut-offs for MVPA, future 

studies should be aware that there was only a difference of 19 counts·min-1 

between the two published cut-offs at which the threshold for this intensity was 

determined (MPAV = 951 counts·min-1 and MPAR = 970 counts·min-1) (Vanhelst 

et al, 2010b; Rowlands et al, 2004). 

 

The next part of this study assessed if sex differences existed when using the two 

published cut-offs for each of the activity categories. The most notable findings 

for this part of the study were reported in the sedentary and MPA categories. 

Similar findings have been reported in previous studies such as the work by Mota 

et al (2007) who looked at only MVPA rather than all activity categories and 

found when using the Freedson et al (1997) cut-off that boys participated in 

significantly more MVPA than girls (149 ± 72.60 vs. 111.40 ± 56.90 minutes.day-

1, p ≤ .01, respectively). However, no significant sex differences were found for 

this intensity when employing the Puyau et al (2002) MVPA cut-off (35.20 ± 

24.50 vs. 27.80 ± 17.10 minutes.day-1, respectively). 

 

These findings indicate that the choice of published cut-off could have a 

significant impact on determining if sex differences exist (Mota et al, 2007). This 

is also problematic in relation to ensuring an accurate record of directly measured 

PA has been reported in important government documents such as the HSE (2008) 

(DoH, 2009a). The findings reported in the Mota et al (2007) study further 

highlight the need to develop one set of standardised cut-offs for each type of 

accelerometer (e.g. uniaxial and triaxial) (Trost et al, 2011). 
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The discrepancies between MVPA cut-offs are not consistent across all studies. 

Cliff and Okely (2007) report no significant sex differences when using either the 

Sirard et al (2002) or the Puyau et al (2002) MVPA cut-offs. The inconsistencies 

in sex differences found in this current study for sedentary and MPA categories 

are important in terms of categorisation of sedentary behaviours as well as the cut-

off for the minimum intensity PA used in the government’s PA guidelines for this 

age group (DoH, 2004). 

 

For the sedentary category, the findings for this study were that girls spent more 

time in this behaviour compared to boys when employing either published cut-off 

but these sex differences were non-significant when employing the SEDV cut-off 

whereas using the SEDR cut-off caused the sex differences to approach significant 

(499.22 ± 55.74 vs. 473.60 ± 67.09, p = .05, respectively). In support of these 

findings, Matthews et al (2008) measured sedentary behaviours directly and found 

in a sample of 386 boys and 425 girls (aged 6-11 years) that girls spent more time 

being sedentary than boys (6.14 ± .05 vs. 6 ± .10 mean hours/day). In the recently 

updated PA guidelines, sedentary behaviour has been acknowledged as an 

independent risk factor of poor health (DoH, 2011). Sedentary behaviours are a 

set of clustered behaviours such as watching television or travelling in a car where 

sitting or lying down are the predominant forms of behaviour (DoH, 2011). 

 

There is a large discrepancy of 248 counts·min-1 between the two published cut-

offs categorisation of sedentary behaviour (Rowlands et al, 2004; Vanhelst et al, 

2010b). Similar sedentary behaviours were performed in both calibration studies 

(Rowlands et al, 2004; Vanhelst et al, 2010b). Vanhelst et al (2010b) defined 

sedentary behaviour as resting on a bed, playing a video game or reading a book 

whereas Rowlands et al (2004) definition of this behaviour was sitting quietly 

whilst playing a keyboard computer game. The length of time that these activities 

were performed for may have effected the definition of these counts with the 

Vanhelst et al (2010b) testing time lasting for 15 minutes in comparison to the 

Rowlands et al (2004) sedentary time, which was measured for 10 minutes. 
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There is considerable variability between the two published cut-offs in the range 

of activity counts that categorise sedentary behaviour (SEDV = 0-40 vs. SEDR = < 

288 counts·min-1, respectively) and MPA (MPAV = 951-3410 vs. MPAR = 970-

2332, counts·min-1, respectively) (Rowlands et al, 2004; Vanhelst et al, 2010b). 

Both published cut-offs were validated under laboratory conditions and although a 

variety of activities were completed across studies, the same activities were not 

completed (Rowlands et al, 2004; Vanhelst et al, 2010b). For example, Rowlands 

et al (2004) completed non-regulated activities such as hopscotch whereas 

Vanhelst et al (2010b) asked participants to complete a parlor game, which 

involved standing up and drawing pictures on a paperboard. Therefore, future 

studies looking to make comparisons across studies employing either published 

cut-off should be cautious in the interpretation of the results for the sedentary and 

MPA cut-offs (Rowlands et al, 2004; Vanhelst et al, 2010b). 

 

This study found strong correlations (r = .75-1, p < .01) between the two 

published cut-offs for each of the activity categories. However, as mentioned in 

the results section: a strong relationship between variables does not necessary 

mean that there is strong agreement between them (Bland and Altman, 1986). 

This is confirmed by the Bland-Altman plots employed in this study, which 

revealed a lack of agreement between the two published cut-offs across all activity 

categories with the sedentary and LPA plots demonstrating the largest mean errors 

of -270.39 minutes/day (95% limits of agreement -344.64 to -196.13) and 268.06 

minutes/day (95% limits of agreement 193.78 to 342.34), respectively. This again 

highlights a continued trend in the data with marked differences found between 

the two published cut-offs across all activity categories (Rowlands et al, 2004; 

Vanhelst et al, 2010b). 

 

The level of agreement between the two published cut-offs for MVPA produced a 

mean error of 2.43 minutes/day (95% limits of agreement .49 to 4.38). This 

difference is relatively small in comparison to previous studies such as Guinhouya 

et al (2006) who reported a mean error of 113 minutes/day (95% limits of 

agreement 56.10 to 170.40) between two published MVPA cut-offs for the 
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Actigraph accelerometer (Puyau et al, 2002 and Trost et al, 2002a). The findings 

from the Guinhouya et al (2006) study demonstrate that large discrepancies exist 

in the definition of the MVPA cut-off across calibration studies. 

 

These current findings demonstrate that discrepancies exist between RT3® 

triaxial accelerometer cut-offs (Rowlands et al, 2004 and Vanhelst et al, 2010b) 

for all thresholds. Inconsistencies between cut-offs have been found previously 

when employing other commercially available devices such as the Actigraph 

accelerometer (Guinhouya et al, 2006; Cliff and Okely, 2007). Welk, McClain 

and Ainsworth (2012) highlight that comparisons across studies employing 

different devices is not possible. This is due to differences in the way the raw data 

is collected and transformed (e.g. processed, filtered and scaled) into 

accelerometer counts to predict energy expenditure (Welk et al, 2012). It is 

apparent that the time intervals (epochs) employed, which are often set at 60 

second sampling may restrict or smooth out the data recorded from the original 

PA-related biosignal (Heil. Brage and Rothney, 2012). 

 

This has led to recent developments in accelerometer monitoring with new 

devices such as the GENEA monitor (Esliger et al, 2011) and Actigraph GT3X+ 

accelerometer having the capability to capture raw, unfiltered accelerations at 

frequencies of up to 100 Hz across three dimensions (Rowlands and Stiles, 2012). 

The raw accelerometer data provided by either of these devices means that outputs 

between devices are comparable (Rowlands and Stiles, 2012) and overcomes the 

limitations highlighted by Welk et al (2012) with regards to comparing data from 

different commercially available devices. 

 

An increase in sampling frequency means that more analytically sophisticated 

approaches may be applied in the subsequent data analysis process such as 

automated pattern recognition and machine learning (Rothney et al, 2007; Heil et 

al, 2012). For example, Rothney et al (2007) used this approach to estimate PA 

type from raw accelerometer data. This was achieved by estimating the speed and 
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incline of free-living walking from data collected from treadmill walking 

(Aminian et al, 1995 as cited in Rothney et al, 2007). 

 

It has been highlighted in study 1 of this thesis that compliance for participants 

wearing the hip-worn RT3® triaxial accelerometer was poor, which is in 

agreement with previous research (Heil et al, 2012). Also, this type of 

accelerometer like most other hip-worn accelerometers is not waterproof and 

requires removal prior to water-based activities and, therefore, increases non-wear 

time (Rowlands and Stiles, 2012, van Hees et al, 2011). 

 

The GENEA monitor and the Actigraph GT3X+ accelerometer are both 

waterproof and wrist-worn (Rowlands and Stiles, 2012). van Hees et al (2011) 

highlights that these wrist-worn devices improve data completeness by reducing 

the probability of removing the device during water-based activities and also 

sleep. Researchers may be cautious of the location (wrist-worn) of the monitor 

which may effect the validity of PA recorded due to movement of the arms being 

more variable than torso movement (Rowlands and Stiles, 2012). However, 

Esliger et al (2011) provides some reassuring reading for this type of device. 

 

The study by Esliger et al (2011) validated by the GENEA monitor across 10-12 

activities against indirect calorimetry (Cosmed K4b2) in 60 adults aged 40-63 

years. Excellent criterion validity was found regardless of location of device, 

which was worn on the left wrist (r = .86), right wrist (r = .83) and on the waist (r 

= .87). Two commonly used hip-worn accelerometers were tested alongside the 

GENEA monitor with comparable results found for the GT1M (r = .86) and 

RT3® (r = .88) (Esliger et al, 2011) However, no such validation study for this 

device has been conducted in either children or adolescents. 

 

It is apparent that the future of accelerometer data processing is continually 

evolving and will become more complex with the analysis of raw signals (Heil et 

al, 2012). However, this rich accelerometer data should allow for comparisons 

across studies regardless of monitor type (Rowlands and Stiles, 2012), and 
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remove the present discrepancies when signals are converted into accelerometer 

counts (Freedson et al, 2012). 

 

Future directions in sensor development are discussed by Intille et al (2012) with 

a focus on technological advances. This includes ‘app store’ download 

applications of the device directly on to mobile phones as well as interactive 

options to engage the participant when providing feedback such as health 

monitoring or time management (Intille et al, 2012). However, whilst it appears 

that accelerometer processing is moving in a new and positive direction, it is vital 

that all complex analytical processes are readily available to all researchers and 

validation of new devices such as the GENEA monitor (Esliger et al, 2011) is 

completed in all populations. 

 

This current study is not without limitations, however. The use of 1-minute 

accelerometry sampling may have led to more sporadic and intense PA being 

missed or averaged out resulting in less intense activity over the 1-minute 

sampling interval being recorded (Vanhelst et al, 2010b). In addition, the sample 

used for data analysis combined both age groups from the HAPPY study (10-12 

and 13-14 year old) due to the small sample of participants in the older age group. 

Future studies should look to include smaller age ranges to assess differences 

between RT3® triaxial accelerometer cut-offs such as the work conducted by 

Cliff and Okely (2007) who found significant age group (3, 4 and 5 year olds) 

differences when comparing the Sirard et al (2002) and Puyau et al (2002) MVPA 

cut-offs for the Actigraph accelerometer. This is also important in relation to the 

findings reported in the HSE (2008) regarding the age-related decline in PA, 

which is more evident in girls than boys (DoH, 2009a). 

 

In conclusion, the findings presented in this study confirm that discrepancies exist 

between the two published cut-offs derived for the RT3® triaxial accelerometer 

across all defined activity categories (Rowlands et al, 2004; Vanhelst et al, 

2010b). It appears that the similar cut-offs for MPA result in MVPA cut-offs 

producing relatively similar results, which suggests that comparisons can be made 
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across studies using either published cut-off for this intensity. However, the 

inconsistencies reported in this present study across all of the activity categories 

suggests that to prevent discrepancies when using this type of accelerometer in 

future, a standardised cut-off for all activity categories must be devised so 

comparisons can be made across studies using this device. 
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Chapter 7: Study 4: Are moderate and vigorous intensity physical 

activity levels, and body composition effective predictors of 

cardiorespiratory fitness? 
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7.0 Study map 

 

Summary of objectives and key findings 

Study Objectives and key findings 

Study 1: Accelerometry-

measured baseline physical 

activity levels and 

sedentary behaviours of a 

sample of HAPPY study 

participants. 

. 

Objectives: 

• To compare the PA levels and sedentary behaviours of a 

sample of HAPPY study participants by the day (weekday and 

weekend day), sex and school age (middle and upper). 

• To compare whole week PA levels and sedentary behaviours 

of a sample of HAPPY study participants by sex and school age. 

Key findings: 

• The day (weekday vs. weekend day) had a significant effect 

on sedentary behaviour, MPA, VPA and MVPA (p < .001). 

• A significant interaction effect was found between the day, 

sex and school age on time spent in VPA and MVPA. The 

difference between weekday and weekend day time spent in 

VPA and MVPA was greatest for the boys in the middle school 

age group. 

• Boys spent more time in MVPA than girls (mean difference 

(whole week) = 16.46 minutes/day). 

Study 2: Comparing self-

reported vs. accelerometry 

measured total moderate-

vigorous physical activity 

for weekdays and weekend 

days.  

Objectives: 

• To assess the differences in self-report and accelerometry 

measured total MVPA for weekdays and weekend days in a 

sample of HAPPY study participants. 

Key findings: 

• Self-reported total MVPA significantly underestimated 

directly measured total MVPA for both boys and girls on 

weekdays and for girls on weekend days (p < .01). 

• No significant sex differences for either self-reported or 

accelerometry measured total MVPA for either time period.  

• Little to no correlations were found between self-reported and 

accelerometry measured total MVPA for weekdays (r = .12) and 

weekend days (r = .06). 

Study 3: A comparison of 

two triaxial accelerometer 

cut-offs: Estimation of 

physical activity levels 

Objectives: 

• To compare two RT3® triaxial accelerometer cut-offs 

(Vanhelst et al, 2010b vs. Rowlands et al, 2004) across each of 

the activity categories in a sample of HAPPY study participants. 
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7.1 Introduction 

 

The evidence is well-established that pursuing a physically active lifestyle 

throughout the life course is positively associated with many physiological and 

psychological health benefits (DoH, 2004). There is increasing support for a dose-

response relationship between leading a physically active lifestyle which starts in 

childhood and a reduced risk in adulthood of many chronic diseases such as CVD, 

some cancers and type 2 diabetes (DoH, 2009a). However, a large percentage of 

both boys and girls (68% and 76%, respectively) aged 2-15 years are not engaging 

in the necessary levels of PA needed to experience these health benefits (DoH, 

2009a). 

 

Blair et al (2001) acknowledge that a close relationship exists between an 

individual’s level of PA and their physical fitness. Previous studies in children 

across five activity 

categories. 

Key findings: 

• Although significant differences were found between the two 

published cut-offs for all five activity categories (effect sizes 

ranging from .88 to .99), the correlation coefficients indicated 

that the cut-offs were significantly correlated for all five activity 

categories, r = .75-.1 (p < .01). 

• Non-significant sex differences were found when using the 

SEDV cut-off but using the SEDR cut-off led to girls spending 

more time in this behaviour than boys (499.22 ± 55.74 vs. 

473.60 ± 67.09 minutes/day, respectively) with the difference 

approaching significant (p = .05). 

• Non-significant sex differences were found when using the 

MPAR cut-off but the MPAV cut-off led to boys spending more 

time in this intensity than girls (112.96 ± 32.81 vs. 97.28 ± 26.60 

minutes/day, p < .05, respectively). 

• A lack of agreement found between two published cut-offs 

with sedentary and LPA cut-offs demonstrating the largest mean 

errors of -270.39 minutes/day (95% limits of agreement -344.64 

to -196.13) and 268.06 minutes/day (95% limits of agreement 

193.78 to 342.34), respectively. 
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aged 8-10 and 8-11 years, respectively have employed direct measurements of PA 

and direct measurements of physical fitness and found that positive relationships 

exist between these two variables (Rowlands et al, 1999; Dencker et al 2006b). 

Gutin et al (2005) found in an older age group (n = 421, mean age: 16.20 ± 1.20 

years) that adolescents engaging in higher levels of MPA and VPA had higher 

CVF and those who spent a greater amount of time participating in VPA (> 40 vs. 

< 18 minutes per day, respectively) had higher CVF. 

 

Anderssen and colleagues (2007) observed that CRF plays an important role in 

predicting CVD risk in children and adolescents (n = 2845). This study reported 

an inverse relationship between fitness and CVD clustered risk (lowest quartile of 

fitness for 9 and 15 year olds, respectively: odds ratio: 13.20 (95% confidence 

interval (CI) 7.70-22.50; 12 (95% CI 6.80-21)). The CVD clustered risk factors 

included total cholesterol: high-density lipoprotein cholesterol (HDL-C), plasma 

triglycerides, insulin resistance, sum of four skinfolds and systolic blood pressure 

(Anderssen et al, 2007). The results from this study confirm that as physical 

fitness increases, the odds ratio of clustered CVD risk factors decrease (Anderssen 

et al, 2007). 

 

The results from the Anderssen et al (2007) study emphasise the importance of 

physical fitness to health. The decline in children and adolescents achieving the 

necessary levels of PA has been associated with an increased incidence of obesity 

in childhood (DoH, 2009a). Obesity has been recognised as a CVD risk factor and 

inverse relationships have been found between time spent participating in higher 

intensity physical activities and body fat (DoH, 2004; Dencker et al, 2006a). 

 

Ruiz et al (2006) found in a cross-sectional study of 780 participants (age range: 

9-10 years old) that only VPA was significantly negatively associated with body 

fat (sum of five skinfolds) (β = -.08, P = .02). Abbott and Davies (2004) found 

inverse correlations between % BF and vigorous (r = -.44, P < .004) and hard (r = 

-.39, P < .014) intensity PA in a sample of 47 participants (mean age: 8.40 ± .90 

years old). However, not all studies have found inverse relationships between PA 
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levels and body composition measures such as the study conducted by Hussey et 

al (2007). This study found in a sample of 224 participants (age range: 7-10 years 

old) that significant inverse correlations existed for boys between WC and time 

spent in MPA (r = -.47, p < .01) and VPA (minutes) (r = -.31, p < .05) but these 

relationships were non-significant for girls (r = -.01 and -.07, p > .05, 

respectively) (Hussey et al, 2007). 

 

It is apparent that most of these studies have found inverse relationships between 

body composition variables and PA of higher intensities. Ruiz et al (2006) 

proposed that VPA could have an impact on the prevention of obesity in children. 

PA levels and body composition appear to be closely related to CRF and the 

findings from the Anderssen et al (2007) study support the importance of fitness 

to health through CVD risk profiling. 

 

Aires et al (2010) conducted a cross-sectional study of 111 participants (age 

range: 11-18 years old) and found that inverse correlations existed between BMI 

and CRF (r = -.20, P < .05). PA was measured using MTI (model 7164) 

accelerometry and both vigorous and very vigorous intensity PA was found to be 

positively correlated with CRF (r = .39 and r = .28, P < .01, respectively) (Aires 

et al, 2010). Hussey et al (2007) also reported inverse correlations (n = 224) 

between body composition measures and CRF in both boys and girls aged 7-10 

years (BMI z-score (all participants data pooled together) = r = -.27; WC (boys 

and girls data separated) r = -.50 and r = -.33, p < .01, respectively). PA was 

measured using RT3® triaxial accelerometry (StayHealthy, Inc.) and both VPA 

and hard intensity PA was found to be significantly positively correlated with 

CRF when all participants’ data were pooled together (r = .23 and r = .21, p < .01, 

respectively) (Hussey et al, 2007). 

 

Both of these studies (Aires et al, 2010; Hussey et al, 2007) provide evidence that 

significant relationships exist between body composition measures, PA of at least 

vigorous intensity and CRF. However, comparisons across studies have been 

difficult due to the different methodological techniques employed (Hussey et al, 
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2007). These include the different body composition measures used and the 

utilisation of either indirect or direct methods of measuring PA (Hussey et al, 

2007). 

 

Although, a number of studies have employed direct methods to categorise PA 

intensity when assessing these relationships, the findings still remain limited in 

children and adolescents (Hussey et al, 2007). The purpose of this current study 

was to provide a more conclusive understanding of the variables predicting CRF 

in 10-14 year old schoolchildren by including three body composition measures 

(% BF, BMI and WC) along with an direct measure of PA (RT3® triaxial 

accelerometry). 

 

7.2 Method 

 

7.2.1 Participant characteristics 

 

From the 94 participants eligible for data analysis in study 1 using the Mattocks et 

al (2008) recommendations, a total of 82 participants had complete accelerometry, 

body composition and fitness baseline datasets for this current study. The same 

participants’ baseline accelerometry data along with baseline body composition 

measures (% BF, BMI and WC) and baseline CRF data were analysed in this 

study, which included 30 boys and 52 girls. At baseline, the mean age of the 

middle (n = 59) and upper (n = 23) school age group participants was 10.80 ± .51 

years and 13.62 ± .34 years, respectively. All participant data were pooled 

together due to the small upper school sample. Table 7.1 provides details of the 

participant completion of all measurements in this study. 
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Table 7.1: Baseline completion of all measures for study 4. 

Measures Baseline (n) 

CRF 195 

% BF 238 

BMI 245 

WC 231 

Physical Activity 101 

 

7.2.2 Materials 

 

PA was measured directly using RT3® triaxial accelerometers (StayHealthy, 

Inc.). During the data collection day, body composition measures (% BF, body 

weight, BMI and WC) and standing height were recorded along with a measure of 

CRF (Hansen et al, 1989). To avoid repetition, the materials for study 4 have been 

explained in more detail in the ‘data collection measurements’ section of the main 

methods (chapter 3). 

 

7.2.3 Procedures 

 

Baseline measures of PA (measured directly), body composition and CRF were 

employed in this study. A more detailed explanation of the procedures can be 

found in the data collection measurements’ section of the main methods (chapter 

3). The HAPPY study received approval from the University Ethics Committee 

prior to collecting any data. The full HAPPY study ethics proposal can be found 

in Appendix A, which also details the confidentially of participants data along 

with informed consent and withdrawal from the study. 

 

7.2.4 Data reduction 

 

The accelerometer data for each participant was scrutinised to ensure the inclusion 

criteria for wear time had been attained. CRF (VO2 max) was calculated using the 

Hansen et al (1989) formula and was measured in units of ml/kg/min. A more 
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detailed explanation of the Mattocks et al (2008) accelerometry inclusion criteria 

along with the calculations for CRF is found in the ‘data collection measurements’ 

section of the main methods (chapter 3). 

 

7.2.5 Statistical analysis 

 

Exploratory data analysis was completed prior to conducting the main analyses. A 

total of two univariate outliers were removed from the dataset to meet the 

univariate normality assumption (n = 80). No multivariate outliers were found. 

The test assumptions for employing a multivariate test were conducted and the 

MVPA variable was removed from the analysis due to significant multicolinearity 

with MPA. All other test assumptions were checked prior to conducting the main 

analyses. 

 

A hierarchical multiple regression analysis was employed to test for any 

significant relationships between the predictor variables (% BF, BMI, WC, MPA 

and VPA) and the outcome variable (CRF) after controlling for sex and school 

age. The enter method was used in this analysis, which included four models. 

Models 1 and 2 included the controlling variables of sex and school age. Model 3 

included the body composition variables along with the controlling variables. 

Model 4 included the body composition variables and the PA variables along with 

the controlling variables. The data was analysed using the Statistical Package for 

the Social Sciences, version 17 (SPSS Inc., Chicago, IL, USA). The level of 

significance was set at p < .05. 
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7.3 Results 

 

7.3.1 Exploratory data analysis 

 

Normality assumption 

 

The univariate assumption of normality was not met as the data was found to be 

significantly positively skewed for all body composition variables (% BF, BMI 

and WC) and this led to two participants’ data being removed. This resulted in all 

data having acceptable normality (± 3.29 z-scores), although it should be noted 

that the BMI variable was just outside this cut-off with a z-score of 3.34. 

Therefore, caution is drawn when making conclusions about this predictor 

variable. The tests conducted to assess the assumption of univariate normality are 

found in tables 1-3E and figures 1E and 2E (Appendix E). 

 

The assumption of multivariate normality was tested by Mahalanobis distances 

(Field, 2005). No multivariate outliers were found in the dataset using 

Mahalanobis D2 with all scores above the criterion value (p > .001), which meant 

that the assumption of multivariate normality had been met (Tabachnick and 

Fidell, 2007). 

 

Ratio of cases to predictor variables 

 

The recommendations by Field (2005) suggest using Miles and Shevlin’s (2001) 

(as cited in Field, 2005) sample size guidelines for regression analyses, which is 

based upon the number of predictor variables employed and size of effect 

expected. This study (n = 80) achieved the sample size requirements for a large 

effect (r = .8), which is a minimum of 60 cases based on a maximum of 10 

predictors (Field, 2005). This study included five predictors (body composition 

and PA variables). All participant data were pooled together and not separated by 

sex or school age so that this recommendation was met. 
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Multicolinearity 

 

Firstly, the correlation matrix revealed that MPA and MVPA were nearly 

perfectly correlated (r = .94), which suggests multicolinearity (r > .90) (Field, 

2005). However, this finding is not surprising given that MVPA is calculated from 

the minimum cut-off for MPA and will have included all MPA data (Rowlands et 

al, 2004). Interestingly, the correlations between VPA and MVPA were below the 

criterion value (r = .76). No other predictor variables were correlated above the 

criterion value of r = .90 (Field, 2005). 

 

Multicolinearity was tested by VIF scores and tolerance scores and revealed no 

variables (apart from the MVPA variable) exceeded the criterion value of 10 for 

VIF (Myers, 1990; Bowerman and O’Connell, 1990 as cited in Field, 2005) and 

no values were below the criterion value of .10 for tolerance (Field, 2005). This 

suggests multicolinearity was not present for these predictor variables. MVPA 

was found in the excluded variables output and displayed a VIF score of .00 and a 

tolerance score of 48741.66, therefore, this variable was removed from the 

analysis due to multicolinearity (Field, 2005). The results of the tests conducted to 

assess the assumption of multicolinearity are found in tables 4E and 5E (Appendix 

E). 

 

Independent errors 

 

The assumption of independent errors was tested using the Durbin-Watson test. A 

value of 1.96 resulted for this dataset, which suggests that the residuals are close 

to being uncorrelated as the value is near the critical value of 2, therefore, this 

assumption has been met (Field, 2005). 

 

Normally distributed errors 

 

The assumption of normally distributed errors was tested by a histogram and 

normal probability plots. The histogram demonstrated that the CRF data had a 
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near normal distribution, which is illustrated by the bell-shaped curve on the 

histogram output (Field, 2005). The normal probability plots again demonstrated 

near normal distribution with most of the observed residual dots plotted around 

the line on the graph (Field, 2005). The histograms and normal probability plots 

for the assumption of normally distributed errors are displayed in figures 3E and 

4E (Appendix E).  

 

Homoscedasticity 

 

The graph of ZRESID against ZPRED tested the assumption of homoscedasticity. 

The dots on the graph appear randomly scattered, which confirms that this 

assumption has been met (Field, 2005). The graph for the assumption of 

homoscedasticity is displayed in figure 5E (Appendix E). 

 

Linearity 

 

The assumption of linearity was checked by the graph of ZRESID against ZPRED 

and no distinct curve was found on the graph, which indicates that this assumption 

has been met (Field, 2005). The graph for the assumption of linearity is displayed 

in figure 5E (Appendix E). 

 

7.3.2 Main analysis 

 

Descriptive statistics 

 

A total of 80 participants were included in the main analysis with all participants’ 

data being pooled together to ensure an adequate ratio of cases to predictor 

variables was met. The mean age of the participants for this study was 11.58 ± 

1.35 years (n =80). For boys (n = 30), the mean age was 11.65 ± 1.41 years and 

for girls (n = 50) was 11.54 ± 1.33 years. 
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Table 7.2: Descriptive statistics for all outcome and predictor variables. 

Variables All (n = 80) Boys (n = 30) Girls (n = 50) 

CRF (ml/min/kg) 40.08 ± 8.86 44.19 ± 8.04 37.61 ± 8.46 

BF (%) 20.74 ± 5.69 17.14 ± 4.49 22.90 ± 5.25 

BMI (kg/m2) 17.70 ± 3.16 17.01 ± 2.35 18.11 ± 3.52 

WC (cm) 61.88 ± 8.70 60.65 ± 7.77 62.61 ± 9.22 

MPA (minutes/day) 87.54 ± 24.29 94.50 ± 25.98 83.36 ± 22.46 

VPA (minutes/day) 21.79 ± 12.98 26.90 ± 12.08 18.72 ± 12.65 

 

Correlation Coefficients 

 

Table 7.3 displays the Pearson correlation coefficients between the outcome 

variable (CRF) and the five predictor variables after controlling for sex and school 

age. All predictor variables were significantly correlated with the outcome 

variable. All body composition variables (% BF, BMI and WC) were negatively 

correlated with CRF scores (r = -.74; -.60; -.39, p < .001, respectively), which 

indicates that those participants with higher body composition measures tended to 

have lower CRF scores. MPA and VPA were positively correlated with fitness 

scores at p < .05 and p < .001, respectively, which indicates that participants who 

spent more time (minutes/day) participating in MPA and VPA had higher CRF 

scores. The full correlation coefficients results are displayed in table 6E 

(Appendix E). 

 

Table 7.3: Correlations between the outcome variable and the predictor 

variables. 

 

Sex School 

age 

% BF 

 

BMI 

 

WC 

 

MPA 

 

VPA 

 

CRF -.36*** .04 -.74*** -.60*** -.39*** .21* .41*** 

Notes: *p < .05; **p < .01; ***p < .001. 
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Multiple regression analysis 

 

The results from the multiple regression analysis are displayed in table 7.4. Model 

3 included all the body composition variables and the controlling variables (sex 

and school age) and produced an R2 = .59, F(5, 79) = 21.34, p < .001. Model 4 

included all five predictor variables (body composition and PA variables) along 

with the controlling variables and produced an R2 = .65, F(7, 79) = 19.22, p < 

.001. The inclusion of the PA predictor variables (model 4) provided an additional 

6% explained variance in CRF scores. 

 

The results displayed in table 7.4 revealed the predictor variables making 

significant contributions to the final regression model. The predictor variables 

which made a significant contribution to predicting CRF scores in the final model 

(model 4) were % BF, BMI, WC and VPA. The standardised beta values (β) were 

interpreted to determine the relative contribution of each predictor variable to the 

final regression model. A comparison of the importance of each predictor variable 

in the final model can be made as standardised beta values are measured in units 

of SD (Field, 2005). 

 

For % BF scores, the standardised beta value was β = -.44 (p < .01), which 

suggests that as % BF increases by one SD (5.69%), CRF scores decrease by .44 

SD. This means for every 5.69 % increase in % BF, a decrease of 3.9 ml/kg/min is 

found in CRF scores (standardised β x CRF SD; -.44 x 8.86). For BMI scores, the 

standardised beta value was β = -.53 (p < .01), which means for every 3.16 kg/m2 

increase in BMI, a decrease of 4.70 ml/kg/min (-.53 x 8.86) is found in CRF 

scores. For WC scores, the standardised beta value was β = .27 (p < .05), which 

suggests for every 8.70 cm increase in WC, an increase of 2.39 ml/kg/min (.27 x 

8.86) is found in CRF scores. Finally, for VPA, the standardised beta value was β 

= .27 (p < .01), which means that for every 12.98 minutes/day increase in VPA, an 

increase of 2.39 ml/kg/min (.27 x 8.86) is found in CRF scores (Field, 2005). All 

these findings are only correct when all other predictor variables are held constant 

in the model (Field, 2005). 
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Table 7.4: Coefficients for the relationships between CRF and the predictor 

variables after controlling for sex and school age. 

  B SE B Β 

Model 1     

 Constant 50.78 3.25  

 Sex -6.59 1.92 -.36*** 

Model 2     

 Constant 50.01 4.31  

  Sex -6.56 1.93 -.36** 

  School age .58 2.09 .03 

Model 3     

 Constant 58.77 5.57  

 Sex -.41 1.73 -.02 

 School age 2.78 1.71 .14 

 % BF -.93 .25 -.60*** 

 BMI -1.16 .52 -.42* 

 WC .30 .14 .29* 

Model 4     

 Constant 54.66 5.71  

 Sex .09 1.62 .01 

 School age 3.42 1.62 .17* 

 % BF -.68 .25 -.44** 

 BMI -1.48 .50 -.53** 

 WC .28 .13 .27* 

 MPA .00 .03 .01 

 VPA .18 .06 .27** 

Notes: R2 = .131 for model 1; ∆R2 = .001 for model 2; ∆R2 = .458 for model 3; 

∆R2 = .061 for model 4. For models 1 and 2 = p < .01; for models 3 and 4 = p < 

.001. *p < .05; **p < .01; ***p < .001. 
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7.4 Discussion 

 

The current study found that all body composition variables (% BF, BMI and 

WC) were inversely correlated with CRF with % BF displaying the strongest 

negative correlation with the outcome variable (r = -.74, p < .001). Both PA 

predictors (MPA and VPA) were significantly positively correlated with CRF (r = 

.21, p < .05, r = .41, p < .001, respectively). The results from the multiple 

regression analysis revealed that after controlling for sex and school age that both 

% BF and BMI provided significant contributions to the final model with both 

predictor variables demonstrating negative associations with CRF (β = -.44 and β 

= -.53, p < .01). WC was positively related to CRF and was a significant predictor 

in the final regression model (β = .27, p < .05). VPA provided a significant 

contribution to the final model and was significantly positively associated with 

CRF (β = .27, p < .01) whereas MPA did not provide a significant contribution to 

the prediction of the outcome variable. 

 

The findings regarding body composition measures being inversely correlated 

with CRF is consistent with previous studies. In a sample of 12-15 year old 

adolescents (2203 boys, 2143 girls) who completed a validated measure of 

maximal oxygen uptake (multistage 20-metre shuttle run), BMI was found to be 

inversely associated with a good performance (≥ 75 percentile) on this test (Bovet, 

Auguste and Burdette, 2007). BMI was categorised into four categories (lean, 

normal, overweight and obese) and the percentage of good performance results 

corresponded inversely (25.6%, 29.6%, 7.9% and 1.2%, respectively) (Bovet et al, 

2007). Similarly, the results from a cross-sectional sample of 421 adolescents 

(mean age: 16.20 ± 1.20 years) revealed that % BF was strongly and inversely 

correlated with CVF (r = -.69, P < .001) (Gutin et al, 2005). 

 

The evidence suggests that obesity is associated with the development of many 

chronic diseases and the onset of these diseases has been found in childhood 

(DoH, 2004). The findings from this study highlight that CRF has relevance in 

addressing the increasing trends of childhood obesity (DoH, 2004). Consistent 
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findings are reported in past studies such as Anderssen et al (2007) who found that 

inverse relationships existed between participants’ (aged 9 and 15 years; n = 

2846) CRF and the presence of CVD risk factors, which included a measure of 

body fat (sum of four skinfolds). In the pediatric review by Ortega et al (2008), 

physical fitness in childhood was observed as an important health marker with 

strong evidence presented for its inverse associations with total and abdominal 

adiposity. 

 

Exploring the relationship between body composition measures and PA variables 

was not a primary objective of this study. However, a number of studies have 

looked at the relationships between these variables such as Abbott and Davies 

(2004) who found that % BF was inversely correlated with time spent in vigorous 

(r = -.44, P < .004) and hard (r = -.39, P < .014) intensity PA in a sample of 47 

participants (mean age: 8.40 ± .90 years). BMI was also measured but did not 

significantly correlate with PA (Abbott and Davies, 2004). Ruiz et al (2006) found 

an inverse relationship between body fat (sum of five skinfolds) and VPA (β = -

.08, P = .02) but this study reported no significant relationships between body fat 

and MPA or total PA. 

 

Unlike the previous two studies, this current study did not assess body 

composition measures (% BF, BMI and WC) as outcome variables. However, the 

results in table 6E (Appendix E) indicate that relationships exist between the 

predictor variables (body composition measures and PA variables). MPA and 

VPA were all negatively correlated with all body composition measures. 

However, the only significant correlation was found between % BF and VPA (r = 

-.27, p < .01), which supports the findings from the previous two studies (Abbott 

and Davies, 2004; Ruiz et al, 2006) that higher intensity activity is inversely 

associated with % BF. 

 

Both PA variables (MPA and VPA) in this current study were significantly 

positively correlated with CRF. VPA was more strongly correlated with CRF than 

MPA (r = .41, p < .001 vs. r = .21, p < .05, respectively). These results are 
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consistent with previous findings such as Gutin et al (2005) who found that MPA 

and VPA were significantly correlated with CVF (r = .30 and r = .45, P < .001, 

respectively) but VPA was more strongly correlated with CVF than MPA. Hussey 

et al (2007) found for all participants (n = 224) that VPA and hard intensity PA 

were significantly correlated with CRF (r = .23 and r = .21, p < .01, respectively). 

Although, MPA was calculated in the Hussey et al (2007) study, no correlation 

analysis was reported. 

 

The results from the multiple regression analysis in this current study revealed 

that after controlling for sex and school age that all body composition variables 

along with VPA made significant contributions to the final model. Both % BF and 

BMI were negatively associated with CRF. Aires et al (2010) reported that 

participants with higher CRF scores had a lower relative risk of being 

overweight/obese (odds ratio = .97, P = .04). 

 

Martins et al (2010) found in a sample of 491 participants (age range: 10-16 years 

old) that % BF was positively associated with metabolic risk scores (glucose, 

HDL-C, low density lipoprotein-cholesterol (LDL-C), total cholesterol, blood 

pressure and triglycerides) and was inversely associated with CRF (β = .09 and β 

= -.32, p = .001, respectively). These findings are supported by those of 

Anderssen et al (2007) who confirm the importance of CRF to health by 

suggesting that low CRF is strongly related to a number of CVD risk factors in 

children aged 9 and 15 years. 

 

In the current study, BMI provided a stronger contribution to the final regression 

model in comparison to % BF. It has been acknowledged by Gaya et al (2009) 

that BMI is a popular method for assessing body composition and categorising 

individuals but this method does not account for variations in fat and fat-free 

mass. In support of this method, Hasselstrom et al (2002 as cited in Aires et al, 

2010) found that both obesity and coronary heart disease risk factors found in 

early adulthood can be predicted by participants categorised as overweight/obese 

in childhood as measured by BMI. 
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The finding regarding the positive association of WC and CRF is inconsistent 

with previous research such as Martins et al (2010) who reported a negative 

association between the predictor and outcome variable (β = -.12, p -.01). The 

technique used to record WC may not have been accurate as the measure was 

taken on top of clothing. This is a limitation of this current study and future 

studies need to ensure accuracy in this important measurement. Interestingly, this 

predictor variable was the weakest of all significant predictors in the final 

regression model. 

 

In this current study, VPA was the only PA predictor variable to provide a 

significant contribution in the final regression model whereas MPA did not. There 

has been mixed findings in the literature with regards to different PA intensities 

predicting CRF. Ruiz et al (2006) found that all PA variables (MPA, VPA, MVPA 

and total PA) were positively associated with CRF. Similarly, Gutin et al (2005) 

reported that all measured PA variables (MPA, VPA and MVPA) significantly 

explained CVF. 

 

However, both these studies report that VPA was a stronger predictor of fitness 

than MPA (Ruiz et al, 2006; Gutin et al, 2005). Both the recently published 

Canadian PA guidelines for children and youths (5-11 and 12-17 year olds, 

respectively) and the recently updated PA guidelines for the UK (5-18 year olds) 

highlight the importance of VPA and document that children and adolescents 

should be participating in this intensity on at least three days of the week 

(Canadian Society for Exercise Physiology, 2011; DoH, 2011). As the evidence 

increases on VPA being a significant predictor of CRF, the inclusion of this 

specific intensity in the updated PA guidelines appears highly appropriate (DoH, 

2011). 

 

It should be considered, however, when promoting the prescription of VPA, that 

such intensities may not always be attainable. In a study conducted by Gutin et al 

(2002), it was reported that instructing high intensity physical activities to obese 

individuals led to difficulties in attainment with mean heart rate (154 bpm) below 
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the prescribed heart rate for this intensity (167 bpm, P < .001). This implies that 

individuals who are starting PA programs should begin at a moderate intensity 

before adapting to the more vigorous intensity activities (Swain, 2005). 

 

A number of limitations were observed in this study. Firstly, due to the sample 

size, all participants’ data were pooled together. This meant that the relationships 

between the predictor variables and outcome variable for boys and girls were not 

examined separately, which may have confounded the results. Hussey et al (2007) 

demonstrated that varying relationships for boys and girls existed between body 

composition measures, PA variables and CRF. For example, inverse relationships 

were found between WC and VPA for boys (r = -.31, p < .05) but were not found 

for girls (r = -.07, p > .05) (Hussey et al, 2007). 

 

Secondly, although employing triaxial accelerometry was a strength of this study 

as it provided an direct measurement of PA, there are a number of limitations with 

employing this method. As the previous studies (studies 1-3) have identified, the 

exclusion of participants’ data due to inadequate wear time has meant that the 

number of participants recruited to the HAPPY study was not representative of the 

sample included in the current study’s data analysis. The accelerometer cut-offs 

which were scrutinised in study 3 and which defined MPA and VPA continue to 

cause much controversy in the literature (Hussey et al, 2007; Trost et al, 2011). 

Lastly, the findings for the WC measure produced inconsistencies to previous 

studies and the accuracy and precision of this measure has been questioned. 

 

In conclusion, inverse correlations were found between body composition 

measures and CRF and positive correlations were found between the PA variables 

and CRF, which is consistent with previous studies. It seems that the potential 

contribution of undertaking vigorous intensity PA to CRF may be of particular 

importance and requires further investigation. 
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Chapter 8: Study 5: An exploratory investigation testing whether 

constructs within a Revised Theory of Planned Behaviour can 

directly predict (1) intentions to be active and (2) accelerometry-

measured moderate, vigorous and moderate-vigorous physical 

activity levels? 
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8.0 Study map 

 

Summary of objectives and key findings 

Study Objectives and key findings 

Study 1: Accelerometry-

measured baseline physical 

activity levels and 

sedentary behaviours of a 

sample of HAPPY study 

participants. 

. 

Objectives: 

• To compare the PA levels and sedentary behaviours of a 

sample of HAPPY study participants by the day (weekday and 

weekend day), sex and school age (middle and upper). 

• To compare whole week PA levels and sedentary behaviours 

of a sample of HAPPY study participants by sex and school age. 

Key findings: 

• The day (weekday vs. weekend day) had a significant effect 

on sedentary behaviour, MPA, VPA and MVPA (p < .001). 

• A significant interaction effect was found between the day, 

sex and school age on time spent in VPA and MVPA. The 

difference between weekday and weekend day time spent in 

VPA and MVPA was greatest for the boys in the middle school 

age group. 

• Boys spent more time in MVPA than girls (mean difference 

(whole week) = 16.46 minutes/day). 

Study 2: Comparing self-

reported vs. accelerometry 

measured total moderate-

vigorous physical activity 

for weekdays and weekend 

days.  

Objectives: 

• To assess the differences in self-report and accelerometry 

measured total MVPA for weekdays and weekend days in a 

sample of HAPPY study participants. 

Key findings: 

• Self-reported total MVPA significantly underestimated 

directly measured total MVPA for both boys and girls on 

weekdays and for girls on weekend days (p < .01). 

• No significant sex differences for either self-reported or 

accelerometry measured total MVPA for either time period.  

• Little to no correlations were found between self-reported and 

accelerometry measured total MVPA for weekdays (r = .12) and 

weekend days (r = .06). 

Study 3: A comparison of 

two triaxial accelerometer 

cut-offs: Estimation of 

physical activity levels 

Objectives: 

• To compare two RT3® triaxial accelerometer cut-offs 

(Vanhelst et al, 2010b vs. Rowlands et al, 2004) across each of 

the activity categories in a sample of HAPPY study participants. 
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across five activity 

categories. 

Key findings: 

• Although significant differences were found between the two 

published cut-offs for all five activity categories (effect sizes 

ranging from .88 to .99), the correlation coefficients indicated 

that the cut-offs were significantly correlated for all five activity 

categories, r = .75-.1 (p < .01). 

• Non-significant sex differences were found when using the 

SEDV cut-off but using the SEDR cut-off led to girls spending 

more time in this behaviour than boys (499.22 ± 55.74 vs. 

473.60 ± 67.09 minutes/day, respectively) with the difference 

approaching significant (p = .05). 

• Non-significant sex differences were found when using the 

MPAR cut-off but the MPAV cut-off led to boys spending more 

time in this intensity than girls (112.96 ± 32.81 vs. 97.28 ± 

26.60 minutes/day, p < .05, respectively). 

• A lack of agreement found between two published cut-offs 

with sedentary and LPA cut-offs demonstrating the largest mean 

errors of -270.39 minutes/day (95% limits of agreement -344.64 

to -196.13) and 268.06 minutes/day (95% limits of agreement 

193.78 to 342.34), respectively. 

Study 4: Are moderate and 

vigorous intensity physical 

activity levels, and body 

composition effective 

predictors of 

cardiorespiratory fitness? 

 

Objectives: 

• To determine what body composition measures and PA 

variables were the most significant predictors of CRF in a 

sample of HAPPY study participants. 

Key findings: 

• % BF, BMI and WC were inversely correlated with CRF 

scores (r = -.74; -.60; -.39, p < .001, respectively). 

• Both MPA and VPA were positively correlated with CRF (r = 

.21, p < .05, r = .41, p < .001, respectively). 

• The final regression model revealed that % BF and BMI were 

negatively associated with CRF (β = -.44 and β = -.53, p < .01, 

respectively) and WC and VPA were positively associated with 

CRF (β = .27, p < .05 and β = .27, p < .01, respectively) after 

controlling for sex and school age. 
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8.1 Introduction 

 

It is clear from the results presented in study 4 that a close relationship exists 

between PA, body composition and physical fitness (Blair et al, 2001). The 

evidence presented by Anderssen et al (2007) highlighted the importance of 

pursuing a physically active lifestyle, which has been found to lead to a reduced 

risk of developing a number of clustered CVD risk factors, which are present in 

childhood. Children and adolescents are acknowledged as the most active segment 

of the population (DoH, 2004) and study 1 highlighted that the mean time spent in 

MVPA for both the middle and upper school age group participants was above the 

levels of PA specified in the guidelines (whole week data = 107.97 ± 34.43 and 

104.16 ± 27.66 minutes/day, respectively, n = 94) (DoH, 2004). 

 

However, far less promising directly measured PA results for children and 

adolescents have been documented in the HSE (2008) with 67% of boys and 79% 

of girls aged 4-15 years not fulfilling the levels of PA specified in the guidelines 

(n = 770) (DoH, 2009a). The health benefits associated with meeting the levels of 

PA specified in the guidelines are both physiological and psychological (DoH, 

2004). The studies (studies 1-4) presented so far have concentrated on the 

physiological aspects of maintaining a physically active lifestyle. The focus of the 

next two studies will to look at the determinants of PA and the psychological 

health benefits associated with performing this behaviour. 

 

The evidence suggests that PA behaviours practised during childhood often track 

through to adulthood and lifestyle habits (Kohl et al, 2000). Biddle and Mutrie 

(2003) support the Kohl et al (2000) statement by acknowledging that positive 

evaluations of PA during youth through the promotion of competence and high 

appraisal lead to greater levels of self-efficacy and perceptions of autonomy, 

which encourage these behaviours to remain into adulthood. 

 

An understanding of the cognitive determinants of children’s PA behaviours has 

produced limited results as children continue to be acknowledged as the most 
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active segment of the population (Chatzisarantis and Hagger, 2005). However, 

with the relationships documented in study 4 and as the pursuit of sedentary 

behaviours continues to increase in childhood (DoH, 2004), it is necessary to 

recognise the important antecedents of young people’s PA choices (Hagger et al, 

2001b). 

 

An understanding of health-related behaviours has led to the development of a 

number of theoretical models. Some of these theoretical approaches have been 

devised to understand the psychological determinants affecting engagement in PA 

(Sniehotta et al, 2005). A number of effective health behaviour change 

interventions have been developed from these theoretical approaches (Skår et al, 

2008). One theoretical model which has received unprecedented empirical support 

for predicting health behaviours (Chatzisarantis et al, 2007a) as well as for the 

study of PA and behaviour change (Chatzisarantis and Hagger, 2005) is Ajzen’s 

(1991) TPB. 

 

This theoretical model postulates that an individual’s behaviour is predicted by 

their intention to accomplish that behaviour (Blue, 2007). Intention is influenced 

by a set of three processes that individuals encounter before deciding to engage in 

the given behaviour (Chatzisarantis et al, 2007a). These are: (1) attitude, 

(behavioural beliefs derived as either positive or negative evaluations of the 

behaviour); (2) subjective norms, (the impact of significant others influencing the 

individual’s beliefs to perform the behaviour and motivation to comply); and (3) 

PBC, (an individual’s control beliefs and feelings that they can accomplish the 

behaviour in a controlled manner) (Blue, 2007; Rivis and Sheeran, 2003; 

Chatzisarantis et al, 2007b). A schematic of Ajzen’s (1991) TPB is displayed in 

figure 8.1. 
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Figure 8.1: The Theory of Planned Behaviour (figure from Ajzen, 1991). 

 

However, whilst Ajzen’s (1991) TPB has been regularly adopted in the prediction 

of adults’ PA intentions and behaviours, the research has been much more limited 

when applying this social-cognitive approach to predicting and determining 

children and adolescents’ PA intentions and behaviours (Trost et al, 2002b; 

Hagger, Chatzisarantis and Biddle, 2002). A number of studies have looked at 

how the theoretical model may predict intentions to be active. Mummery et al 

(2000) found that 47% of the variance in the prediction of PA intentions was 

accounted for by attitudes, subjective norms and PBC in participants in grades 3, 

5, 8 and 11 (n = 677). It was found that the prediction of intentions changed with 

age with grade 3 participants reporting subjective norms as the strongest predictor 

of intentions whereas grade 5 reported attitudes and grades 8 and 11 reported PBC 

(Mummery et al, 2000). This study did not, however, measure behaviour so 

conclusions cannot be drawn from these results to determine if intention leads to 

behaviour (Mummery et al, 2000). 

 

A more recent study conducted by Raudsepp, Viira and Hannus (2010) provided 

support for the TPB (Ajzen, 1991) successfully predicting PA behaviour in a 

sample of adolescent girls (N = 236; mean age: 12.70 ± .50 years old). SEM was 
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employed and revealed that affective attitude, subjective norms and PBC 

predicted intentions (standardised effects = .38, .27, .39, p < .05, respectively), 

and intentions and PBC significantly predicted behaviour (standardised effects = 

.31, .33, p < .05, respectively) (Raudsepp et al, 2010). Affective attitude was a 

longitudinal measure asking participants two questions about PA being fun and 

enjoyable over the course of the following year (Raudsepp et al, 2010). 

 

The Raudsepp et al (2010) study has demonstrated that the TPB (Ajzen, 1991) can 

predict PA behaviours as well as intentions in adolescent girls. However, PA was 

measured indirectly in this study by employing the 3-Day Physical Activity Recall 

measure (Pate et al, 2003 as cited in Raudsepp et al, 2010). The evidence reported 

in study 2 documented the limitations with using indirect methods; therefore, the 

results for the Raudsepp et al (2010) study are interpreted with caution (Corder et 

al, 2008). 

 

Similarly, Martin et al (2005) employed a self-report measure of PA (GLTEQ: 

Godin and Shephard, 1985 as cited in Martin et al, 2005) when utilising Ajzen’s 

(1991) TPB to predict schoolchildren’s PA behaviours and CRF (n = 548). 

However, in contrast to the findings by Raudsepp et al (2010), this study found 

that intentions did not significantly predict behaviour (Martin et al, 2005). The 

Martin et al (2005) study did find that self-reported PA significantly predicted 

CRF, which supports the findings from study 4, which demonstrated that directly 

measured VPA predicted CRF. Martin et al (2005) suggest that an intention-

behaviour gap exists and proposed that the age group included in this study (age 

range: 9-12 years old) had not developed the necessary cognitive behavioural 

skills to transfer intentions into behaviours. 

 

A study conducted by Trost et al (2002b) overcame the problems associated with 

employing self-report measures of PA with children by utilising a direct measure 

(CSA 7164 accelerometer) to determine if the constructs of the TRA and the TPB 

(Ajzen, 1991) could predict intentions to be active and MVPA. In a sample of 198 

participants (mean age: 11.40 ± .60 years), the results revealed that both intention 
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and PBC significantly predicted MVPA (β = .14 and β = .17, p < .05, 

respectively) (Trost et al, 2002b). These results suggest that the TPB (Ajzen, 

1991) can successfully predict directly measured MVPA in this participant age 

group, which is contrary to the suggestions of Martin et al (2005) regarding the 

intention-behaviour gap (Trost et al, 2002b). 

 

The findings reported in the Trost et al (2002b) study indicate that PBC provides a 

significant contribution to the prediction of behaviour. The definition of this 

construct has been questioned in the literature and Conner and Sparks (2005) 

suggest PBC has considerable similarities with Bandura’s (1977, as cited in 

Conner and Sparks, 2005) explanations of self-efficacy. It has been suggested that 

Ajzen (2002a, as cited in Conner and Sparks, 2005) who developed the TPB is in 

agreement with this idea by observing that the two constructs are ‘quite similar’. 

This has led some researchers to believe that PBC should be replaced by self-

efficacy within the theoretical model (Conner and Sparks, 2005). 

 

Interestingly, Hagger et al (2001a) supports these suggestions by utilising an 

extended model of Ajzen’s (1991) TPB to include self-efficacy and past 

behaviour in a sample of 1152 participants (mean age: 13.50 ± .60 years). The 

findings from this study were that self-efficacy and attitudes were significant 

predictors of PA intentions (standardised coefficients = .58 and .32, P < .01, 

respectively) but PBC and subjective norms were not (standardised coefficients = 

.01 and .01, respectively). This study provides evidence that self-efficacy can 

effectively predict intentions whereas PBC did not significantly predict the 

outcome variable (Hagger et al, 2001a). 

 

Hagger et al (2001a) suggest that PBC constitutes only external beliefs such as 

doing homework or bad weather as barriers of PA intentions whereas self-efficacy 

accounts for these external beliefs but is defined as a more internal construct 

focusing on competence beliefs by suggesting barriers toward PA intentions are 

more internally constructed. A limitation of the Hagger et al (2001a) study was 

that the extended model was not tested to predict behaviour. 
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Based on the findings from previous studies, there appears to be a gap in the 

literature regarding an exploratory analysis of the constructs in a revised model of 

the TPB (attitude, subjective norms and self-efficacy) in directly predicting 

accelerometry-measured PA in children and adolescents. This study had three 

purposes, which were to investigate whether (1) the constructs within the RTPB 

(attitude, subjective norms, BSSE) could predict intentions to be active; (2) the 

RTPB could predict directly measured PA of varying intensities (MPA, VPA and 

MVPA) and (3) intentions could predict directly measured PA (MPA, VPA and 

MVPA). Figures 8.2-8.4 display schematics of the three purposes for this current 

study. 

 

 
Figure 8.2: Purpose 1: Can the constructs in the Revised Theory of Planned 

Behaviour directly predict intentions to be active? 

 

 
Figure 8.3: Purpose 2: Can the constructs in the Revised Theory of Planned 

Behaviour directly predict physical activity behaviours? 

Attitude 

Subjective norms 

Behaviour -
specific self-

efficacy 
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Figure 8.4: Purpose 3: Can intentions directly predict physical activity 

behaviours? 

 

8.2 Method 

 

8.2.1 Participant characteristics 

 

Part 1: The constructs in the RTPB and intentions to be active 

 

From the 249 participants included in the HAPPY study at baseline, 179 

participants had completed measures of the RTPB (attitude, subjective norms and 

BSSE) and intentions. The mean age of the participants for part 1 was 11.86 ± 

1.34 years (n = 179). For boys (n = 76), the mean age was 12.08 ± 1.37 years and 

for girls (n = 103) was 11.70 ± 1.31 years. A total of 119 participants (45 boys; 74 

girls) were in the middle school age group and 60 participants (31 boys; 29 girls) 

were in the upper school age group. 

 

Part 2: The constructs in the RTPB directly predicting accelerometry-measured 

physical activity 

 

From the 94 participants included in the data analysis in study 1 using the 

Mattocks et al (2008) accelerometry inclusion criteria, a total of 74 participants 

had complete baseline accelerometry and RTPB measures. The mean age of the 

participants for part 2 was 11.59 ± 1.35 years (n = 74). For boys (n = 25), the 

mean age was 11.54 ± 1.25 years and for girls (n = 49) was 11.61 ± 1.40 years. A 

total of 53 participants (19 boys; 34 girls) were in the middle school age group 

and 21 participants (6 boys; 15 girls) were in the upper school age group. 

Intentions Behaviour (MPA, 
VPA, MVPA) 
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Part 3: Intentions directly predicting accelerometry-measured physical activity 

 

From the 94 participants included in the data analysis in study 1 using the 

Mattocks et al (2008) accelerometry inclusion criteria, a total of 85 participants 

had complete baseline accelerometry and intentions measures. The mean age of 

the participants for part 3 was 11.64 ± 1.35 years (n = 85). For boys (n = 29), the 

mean age was 11.69 ± 1.34 years and for girls (n = 56) was 11.62 ± 1.37 years. A 

total of 61 participants (21 boys; 40 girls) were in the middle school age group 

and 24 participants (8 boys; 16 girls) were in the upper school age group. 

 

8.2.2 Materials 

 

Participants completed the HPQ (Appendix A) at baseline. The sub-sections of the 

questionnaire analysed for this study were the constructs of the RTPB, which 

included attitudes, subjective norms, intentions (Conner and Sparks, 2005) and 

BSSE (adapted by Chater, 2006 from Bandura and Adams, 1977 and Schwarzer 

and Renner, 2000). PA was measured directly using RT3® triaxial accelerometers 

(StayHealthy, Inc.). To avoid repetition, the materials for study 5 have been 

explained in more detail in the ‘data collection measurements’ section of the main 

methods (chapter 3). 

 

8.2.3 Procedures 

 

Baseline measures of the HPQ along with habitual PA monitoring was taken for 

each child participating in the HAPPY study (N = 249). A more detailed 

explanation of the procedures can be found in the ‘data collection measurements’ 

section of the main methods (chapter 3). The HAPPY study received approval 

from the University Ethics Committee prior to collecting any data. The full 

HAPPY study ethics proposal can be found in Appendix A, which also details the 

confidentially of participants data along with informed consent and withdrawal 

from the study. 
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8.2.4 Data reduction 

 

The RTPB and intentions constructs from the HPQ were employed in this study. 

The accelerometer data for each participant was scrutinised to ensure the inclusion 

criteria for wear time had been met. A more detailed explanation of the scoring for 

each of the RTPB and intentions constructs and the Mattocks et al (2008) 

accelerometry inclusion criteria is found in the ‘data collection measurements’ 

section of the main methods (chapter 3). 

 

8.2.5 Statistical analysis 

 

Exploratory data analysis was completed prior to conducting the main analyses. 

For part 1, a total of seven univariate outliers were removed from the dataset to 

ensure univariate normality (n = 172). No multivariate outliers were found. All 

other test assumptions were checked prior to conducting the main analyses. 

 

For the data analysis, part 1 was split into two sections. The statistical test 

employed in part 1a was a 2 x 2 Multivariate Analysis of Variance (MANOVA) 

(sex x school age), which tested for any significant differences between sex and 

school age on the RTPB constructs and intentions. For part 1b, a hierarchical 

multiple regression analysis was employed, which tested if the RTPB constructs 

could predict intentions to be active.  

 

For part 2, three hierarchical multiple regression analyses were employed to test 

the RTPB constructs predictions of directly measured PA (MPA, VPA and 

MVPA). For part 3, three hierarchical multiple regression analyses were 

employed to test whether intentions were able to predict directly measured PA 

(MPA, VPA and MVPA). 

 

All multiple regression analyses were controlled for sex and school age. The enter 

method was used in this analysis and each predictor variable was entered into the 

model at separate steps to assess the relative contribution of the predictors in the 
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model. The data was analysed using the Statistical Package for the Social 

Sciences (SPSS), version 17 (SPSS Inc., Chicago, IL, USA). The level of 

significance was set at p < .05. 

 

8.3 Results 

 

8.3.1 Reliability of the scales 

 

Table 8.1 displays the reliability of the RTPB constructs and intentions. The 

attitude, subjective norms and intentions scales demonstrated good internal 

consistency in this study (α = .89, .77 and .89, respectively) (Conner and Sparks, 

2005). The BSSE scale also demonstrated good internal consistency (α = .73) but 

was lower than the results reported in the Chater (2006) study (α = .82). The 

reliability of these constructs are explained in more detail in the ‘data collection 

measurements’ section of the main methods (chapter 3). 

 

Table 8.1: Reliability of the scales for the RTPB constructs and intentions. 

Scale 

 

n 

 

Number of 

items in scale 

Cronbach 

Alpha 

Attitude 199 5 .89 

Subjective norms 213 3 .77 

BSSE 215 7 .73 

Intentions 211 3 .89 

 

8.3.2 Part 1a: The constructs in the RTPB and intentions to be active 

 

8.3.2.1 Exploratory data analysis 

 

Normality assumption 

 

Tabachnick and Fidell (2007) acknowledge the importance of checking for 

univariate and multivariate normality when conducting a MANOVA due to the 
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tests sensitivity to outliers. The data for the attitude scale was found to be 

significantly negatively skewed, which led to seven univariate outliers being 

removed (Tabachnick and Fidell, 2007). All data demonstrated acceptable 

normality after the removal of the univariate outliers (± 3.29 z-scores). The tests 

conducted to assess the assumption of univariate normality are found in tables 1-

7F and figures 1-4F (Appendix F). The assumption of multivariate normality was 

tested and no multivariate outliers were found in this dataset. A more detailed 

explanation of the multivariate test employed is found in section 7.3.1 of study 4. 

 

Independence and interval scale 

 

Each child completed a separate questionnaire and was asked to answer the 

questions independently to ensure the assumption of independence was met. All 

data was collected on an interval scale and all answers to the questionnaire 

constructs were recorded on a Likert scale. 

 

Homogeneity of variance 

 

The test of homogeneity of variances was non-significant for the RTPB constructs 

and intentions, which meant that this assumption had been met (Field, 2005). The 

test conducted to assess this assumption is found in table 8F (Appendix F). 

 

Homogeneity of covariance matrices 

 

Box’s M test of equality of covariance matrices revealed that the variance-

covariance matrices were equal, which meant that this assumption had been met 

(Field, 2005). The test conducted to assess this assumption is found in table 9F 

(Appendix F). 
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8.3.2.2 Main analysis 

 

Descriptive statistics 

 

A total of 172 participants were included in the main analysis. The mean age of 

the participants for was 11.86 ± 1.35 years. For middle and upper school boys (n = 

44 and 29, respectively), the mean age was 11 ± .52 years and 13.62 ± .31 years, 

respectively. For middle and upper school girls (n = 70 and 29, respectively), the 

mean age was 10.94 ± .51 years and 13.65 ± .32 years, respectively. 

 

Table 8.2: Descriptive statistics for all outcome variables. 

Variables Range All (n = 172) Boys (n = 73) Girls (n = 99) 

Attitude 1-7 5.83 ± .89 5.77 ± .89 5.88 ± .90 

Subjective norms 1-7 5.69 ± 1.02 5.63 ± .93 5.73 ± 1.09 

Intentions 1-7 5.06 ± 1.45 5.16 ± 1.40 4.99 ± 1.48 

BSSE 7-28 18.85 ± 3.93 19.01 ± 3.72 18.74 ± 4.09 

 

2 x 2 MANOVA 

 

The results from the MANOVA revealed a significant school age effect on the 

outcome variables when employing the Pillai’s trace test statistic (F(4, 165) = 

3.07, p < .05; Pillai’s trace = .07). No significant sex effect was found on the 

RTPB constructs and intentions. Field (2005) suggests that the most appropriate 

and accurate test statistic to use when the group sizes are unequal is Pillai’s trace 

as long as both the assumptions of multivariate normality and homogeneity of 

covariance matrices have been met. The exploratory data analysis revealed that 

both these test assumptions had been met for this study. 

 

The tests of between-subjects effects revealed that school age had a significant 

effect on attitudes (F(1, 172) = 6.02, p < .05) with the middle school age group 

participants having higher attitude scores (mean = 5.97 ± .85) than the upper 

school age group participants (mean = 5.57 ± .91). School age had a significant 
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effect on subjective norms (F(1, 172) = 8.49, p < .01) with the middle school age 

group participants (mean = 5.89 ± .97) demonstrating stronger subjective norms 

scores in comparison to the upper school age group participants (mean = 5.38 ± 

1.05). School age also had a significant effect on intentions (F(1, 172) = 8.54, p < 

.01) with the middle school age group participants having higher intentions than 

the upper school age group participants (mean = 5.28 ± 1.43 vs. 4.63 ± 1.40, 

respectively). 

 

Interactions were observed between sex and school age for attitudes, subjective 

norms and BSSE (figures 5-8F, Appendix F). However, the results from the 

multivariate test revealed that these were not significant (F(4, 165) = .72, p > .05; 

Pillai’s trace = .02). The findings from the 2 x 2 MANOVA confirm that school 

age should be controlled for in the multiple regression analyses. Although, no 

significant sex effect was found with this data, this variable was controlled for as 

sex differences were reported in study 1 when assessing PA levels (whole week 

data) and past research has reported sex differences when employing Ajzen’s 

(1991) TPB (Trinh, Rhodes and Ryan, 2008). 

 

8.3.3 Part 1b: The constructs in the RTPB and intentions to be active 

 

8.3.3.1 Exploratory data analysis 

 

Normality assumption 

 

The assumption of univariate and multivariate normality for this dataset was 

assessed during the test assumptions for conducting a MANOVA and the results 

are displayed in section 8.3.2.1 of this study. 

 

Ratio of cases to predictor variables 

 

The assumption of ratio of cases to predictor variables has been explained 

previously (section 7.3.1 of study 4). Part 1 of this study achieved the sample size 
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requirements for a large effect (r = .8) (Field, 2005). Part 1 included three 

predictors (attitude, subjective norms and BSSE) with intentions as the outcome 

variable. All participant data were pooled together for the regression analysis and 

was not separated by sex or school age. 

 

Multicolinearity 

 

The assumption of multicolinearity has been explained previously (section 7.3.1 

of study 4). The correlation matrix revealed that none of the predictor variables 

were correlated above the criterion value of r = .9. No variables exceeded the 

criterion value of > 10 for VIF and no values were below the criterion value of < 

.10 for tolerance (Field, 2005). The tests conducted to assess the assumption of 

multicolinearity are found in tables 13F and 14F (Appendix F). 

 

Independent errors 

 

The assumption of independent errors has been explained previously (section 

7.3.1 of study 4). The Durbin-Watson test result was 2.03, which suggests that the 

residuals for this model are close to being uncorrelated as the value is near the 

critical value of 2, therefore, this assumption has been met (Field, 2005). 

 

Normally distributed errors 

 

The assumption of normally distributed errors has been explained previously 

(section 7.3.1 of study 4). Both the histogram and the normal probability plots 

demonstrated near normal distribution. The histogram and normal probability 

plots that tested this assumption are displayed in figures 9F and 10F (Appendix 

F). 
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Homoscedasticity 

 

The assumption of homoscedasticity was met as the dots on the graph appear 

randomly scattered and do not demonstrate a distinct pattern (Field, 2005). The 

graph which tested this assumption is displayed in figure 11F (Appendix F). 

 

Linearity 

 

The assumption of linearity was met as no distinct curve was found on the graphs 

(Field, 2005). The graph which tested this assumption is displayed in figure 11F 

(Appendix F). 

 

8.3.3.2 Main analysis 

 

Correlation coefficients 

 

Table 8.3 displays the Pearson correlation coefficients between the outcome 

variable and the three predictor variables after controlling for sex and school age. 

All predictor variables were significantly positively correlated with the outcome 

variable (p < .001). Attitude demonstrated the strongest correlation with intentions 

(r = .47, p < .001). The full correlations output is displayed in table 15F 

(Appendix F). 

 

Table 8.3: Correlations between intentions and the predictor variables. 

 

Sex 

 

School 

Age 

Attitude 

 

Subjective 

norms 

BSSE 

 

Intentions -.06 -.21** .53*** .47*** .30*** 

Notes: *p < .05; **p < .01; ***p < .001. 
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Multiple regression analysis 

 

The results from the multiple regression analysis are displayed in table 8.4. Model 

3 included attitude and the controlling variables and produced an R2 = .30, F(3, 

171) = 24.33, p < .001. For model 4, attitude and subjective norms were entered 

into the regression model along with the controlling variables and produced an R2 

= .37, F(4, 171) = 24.51, p < .001. The final model included all three predictor 

variables along with the controlling variables and produced an R2 = .38, F(5, 171) 

= 20.19, p < .001. The inclusion of BSSE (model 5) only provided an additional 

1% explained variance in intentions. 

 

Table 8.4 provides details of the predictor variables which made a significant 

contribution in the final regression model (Field, 2005). The predictor variables 

which made a significant contribution to predicting intentions in model 5 were 

attitude and subjective norms (p < .001). BSSE was non-significant in the final 

model (p = .14). The standardised beta values (β) displayed in the final column of 

table 8.4 were calculated to determine the relative contribution of each predictor 

variable to the final regression model (Field, 2005). 

 

For attitude scores, the standardised beta value was β = .38 (p < .001), which 

suggests that as attitude scores increase by one SD (.89), intentions scores 

increase by .38 SD. Therefore, for every .89 increase in attitude scores, an 

increase of .55 (standardised β x intentions SD; .38 x 1.45) is found in intentions 

scores. For subjective norms scores, the standardised beta value was β = .27 (p < 

.001), which means for every 1.02 increase in subjective norms scores, an increase 

of .39 (.27 x 1.45) is found in intentions scores (Field, 2005). All these findings 

are only correct when all other predictor variables are held constant in the model 

(Field, 2005). 
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Table 8.4: Coefficients for the relationships between intentions and the 

predictor variables after controlling for sex and school age. 

  B SE B β 

Model 1     

 Constant 5.32 .37  

 Sex -.17 .22 -.06 

Model 2     

 Constant 6.33 .50  

 Sex -.24 .22 -.08 

 School age -.67 .23 -.22** 

Model 3     

 Constant 1.19 .79  

  Sex -.29 .19 -.10 

 School age -.38 .20 -.12 

 Attitude .83 .11 .51*** 

Model 4     

 Constant -.22 .82  

 Sex -.30 .18 -.10 

 School age -.25 .19 -.08 

 Attitude .64 .11 .40*** 

 Subjective norms .41 .10 .29*** 

Model 5     

 Constant -.53 .85  

 Sex -.28 .18 -.10 

 School age -.26 .19 -.09 

 Attitude .61 .11 .38*** 

 Subjective norms .38 .10 .27*** 

 BSSE .04 .02 .10 

Notes: R2 = .003 for model 1; ∆ R2 = .048 for model 2; ∆ R2 = .252 for model 3; 

∆R2 =  .067 for model 4; ∆ R2 =  .008 for model 5.  For model 2 = p < .05; for 

models 3, 4 and 4 = p < .001. *p < .05; **p < .01; ***p < .001. 
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8.3.4 Part 2: The constructs in the RTPB directly predicting accelerometry-

measured physical activity 

 

8.3.4.1 Exploratory data analysis 

 

Normality assumption 

 

The assumption of univariate normality was tested and the data demonstrated 

acceptable normality with no univariate outliers found in the dataset (± 3.29 z-

scores). The tests conducted to assess the assumption of univariate normality are 

found in table 16F and figure 12F (Appendix F). The assumption of multivariate 

normality was tested and no multivariate outliers were found. A more detailed 

explanation of the multivariate test employed is found in section 7.3.1 of study 4. 

 

Ratio of cases to predictor variables 

 

The assumption of ratio of cases to predictor variables has been explained 

previously (section 7.3.1 of study 4). Part 2 of this study achieved the sample size 

requirements for a large effect (r = .8) (Field, 2005). Part 2 included three 

predictor variables (attitude, subjective norms and BSSE) with behaviour (MPA, 

VPA and MVPA) as the outcome variable in the multiple regression analyses. All 

participant data were pooled together and was not separated by sex or school age. 

 

Multicolinearity 

 

The assumption of multicolinearity has been explained previously (section 7.3.1 

of study 4). The correlation matrix revealed that none of the predictor variables 

were correlated above the criterion value of r = .9. No variables exceeded the 

criterion value of > 10 for VIF and no values were below the criterion value of < 

.10 for tolerance (Field, 2005). The tests conducted to assess this assumption are 

found in tables 17F and 18F (Appendix F). 
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Independent errors 

 

The assumption of independent errors has been explained previously (section 

7.3.1 of study 4). For the three multiple regression analyses, the Durbin-Watson 

test results were 2.18, 2.07 and 2.14, respectively, which suggests that the 

residuals for all three multiple regression models are close to being uncorrelated 

as the value is near the critical value of 2, therefore, this assumption has been met 

(Field, 2005). 

 

Normally distributed errors 

 

The assumption of normally distributed errors has been explained previously 

(section 7.3.1 of study 4). For all three multiple regression models, the histograms 

and the normal probability plots demonstrated near normal distributions. The 

histograms and normal probability plots that tested this assumption are displayed 

in figures 13-18F (Appendix F). 

 

Homoscedasticity 

 

The assumption of homoscedasticity was met as the dots on the graph for each of 

the three multiple regression models appear randomly scattered and do not 

demonstrate a distinct pattern (Field, 2005). The graphs which tested this 

assumption are displayed in figures 19-21F (Appendix F). 

 

Linearity 

 

The assumption of linearity was met as no distinct curve was found on the graphs 

for each of the three multiple regression models (Field, 2005). The graphs which 

tested this assumption are displayed in figures 19-21F (Appendix F). 
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8.3.4.2 Main analysis 

 

Descriptive statistics 

 

A total of 74 participants were included in the main analyses with all participants’ 

data pooled together to ensure an adequate ratio of cases to predictor variables. 

The mean age of the participants for part 2 of this study was 11.59 ± 1.35 years. 

For boys (n = 25), the mean age was 11.54 ± 1.25 years and for girls (n = 49) was 

11.61 ± 1.40 years. 

 

Table 8.5: Descriptive statistics for all the outcome variables. 

Outcome variables All (n = 74) Boys (n = 25) Girls (n = 49) 

MPA (minutes/day) 87.70 ± 25.17 93.53 ± 28.89 84.72 ± 22.79 

VPA (minutes/day 20.78 ± 12.08 24.66 ± 12.94 18.81 ± 11.24 

MVPA (minutes/day 108.48 ± 32.99 118.22 ± 37.21 103.52 ± 29.80 

 

Table 8.6: Descriptive statistics for the predictor variables. 

Predictor variables Range All (n = 74) Boys (n = 25) Girls (n = 49) 

Attitude 1-7 5.81 ± .93 5.87 ± 1.07 5.77 ± .86 

Subjective norms 1-7 5.76 ± .97 5.65 ± .88 5.82 ± 1.01 

BSSE 7-28 19.53 ± 4.03 19.08 ± 3.59 19.76 ± 4.26 

 

Correlation coefficients 

 

Tables 8.7-8.9 display the Pearson correlation coefficients between the outcome 

variable and the predictor variables for each of the regression models. For all 

models, none of the predictor variables were significantly correlated with PA. 

This suggests that none of the constructs of the RTPB were able to significantly 

explain PA behaviour of moderate, vigorous or moderate-vigorous intensity. One 

non-significant trend was found for VPA, which was BSSE was positively 

correlated with the outcome variable (r = .16, p = .09). The full correlations 

outputs are displayed in tables 19-21F (Appendix F). 
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Table 8.7: Correlations between MPA and the predictor variables. 

 

Sex 

 

School 

age 

Attitude 

 

Subjective 

norms 

BSSE 

 

MPA -.17 -.06 .03 .02 .05 

 

Table 8.8: Correlations between VPA and the predictor variables. 

 

Sex 

 

School 

age 

Attitude 

 

Subjective 

norms 

BSSE 

 

VPA -.23* .01 .03 .03 .16 

Notes: *p < .05. 

 

Table 8.9: Correlations between MVPA and the predictor variables. 

 

Sex 

 

School 

age 

Attitude 

 

Subjective 

norms 

BSSE 

 

MVPA -.21* -.05 .04 .03 .09 

Notes: *p < .05. 

 

Multiple regression analyses 

 

The results of the three multiple regression analyses are displayed in tables 22-

24F (Appendix F). Non-significant relationships were reported for all three 

multiple regression analyses. The constructs in the RTPB did not significantly 

predict directly measured MPA, VPA or MVPA. 

 

The final models for each of the three multiple regression analyses demonstrated 

that the constructs in the RTPB failed to directly explain PA. For MPA, model 5 

included all of the RTPB constructs along with the controlling variables and 

produced an R2 = .03, F(5, 73) = .46, p > .05. For VPA, the final model (model 5) 

included all of the RTPB constructs along with the controlling variables and 

produced an R2 = .09, F(5, 73) = 1.32, p > .05. For MVPA, model 5 included all 

of the RTPB constructs along with the controlling variables and produced an R2 = 

.06, F(5, 73) = .84, p > .05. 
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8.3.5 Part 3: Intentions directly predicting accelerometry-measured physical 

activity 

 

8.3.5.1 Exploratory data analysis 

 

Normality assumption 

 

The assumption of univariate normality was tested and the data demonstrated 

acceptable normality with no univariate outliers found in the dataset (± 3.29 z-

scores). The tests conducted to assess the assumption of univariate normality are 

found in table 25F and figure 22F (Appendix F). The assumption of multivariate 

normality was tested and no multivariate outliers were found. A more detailed 

explanation of the multivariate test employed is found in section 7.3.1 of study 4. 

 

Ratio of cases to predictor variables 

 

The assumption of ratio of cases to predictor variables has been explained 

previously (section 7.3.1 of study 4). Part 3 of this study achieved the sample size 

requirements for a large effect (r = .8) (Field, 2005). Part 3 included one predictor 

variable (intentions) with behaviour (MPA, VPA and MVPA) as the outcome 

variable in the multiple regression analyses. All participant data were pooled 

together and was not separated by sex or school age. 

 

Independent errors 

 

The assumption of independent errors was tested using the Durbin-Watson test. 

The Durbin-Watson scores for the three multiple regression analyses were 2.05, 

2.21 and 2.14, respectively. This suggests that the residuals for each model are 

close to being uncorrelated as the values are near the critical value of 2, therefore, 

this assumption has been met (Field, 2005). 
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Normally distributed errors 

 

The assumption of normally distributed errors has been explained previously 

(section 7.3.1 of study 4). For all three multiple regression models, the histograms 

and normal probability plots demonstrated near normal distributions. The 

histograms and normal probability plots that tested this assumption are displayed 

in figures 23-28F (Appendix F). 

 

Homoscedasticity 

 

The assumption of homoscedasticity was met as the dots on the graph for each of 

the three multiple regression models appear randomly scattered and do not 

demonstrate a distinct pattern (Field, 2005). The graphs which tested this 

assumption are displayed in figures 29-31F (Appendix F). 

 

Linearity 

 

The assumption of linearity was met as no distinct curve was found on the graphs 

for each of the three multiple regression models (Field, 2005). The graphs which 

tested this assumption are displayed in figures 29-31F (Appendix F). 

 

8.3.5.2 Main analysis 

 

Descriptive statistics 

 

A total of 85 participants were included in the main analyses with all participants’ 

data pooled together to ensure an adequate ratio of cases to predictor variables. 

The mean age of the participants for this study was 11.64 ± 1.35 years. For boys 

(n = 29), the mean age was 11.69 ± 1.34 years and for girls (n = 56) was 11.62 ± 

1.37 years. 
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Table 8.10: Descriptive statistics for the outcome variables. 

Outcome variables All (n = 85) Boys (n = 29) Girls (n = 56) 

MPA (minutes/day) 87.17 ± 24.66 93.82 ± 27.77 83.73 ± 22.38 

VPA (minutes/day) 21.34 ± 12.92 26.34 ± 13.08 18.76 ± 12.16 

MVPA (minutes/day) 108.51 ± 32.99 120.18 ± 35.12 102.47 ± 30.42 

 

Table 8.11: Descriptive statistics for the predictor variable. 

Predictor variable Range All (n = 85) Boys (n = 29) Girls (n = 56) 

Intentions 1-7 4.95 ± 1.49 5.30 ± 1.38 4.77 ± 1.53 

 

Correlation coefficients 

 

Tables 8.12-8.14 display the Pearson correlation coefficients between the outcome 

and the predictor variables for each of the regression models. For MPA and 

MVPA, intentions were not significantly correlated with the outcome variable. 

However, for VPA, intentions were significantly correlated with the outcome 

variable (r = .19, p < .05). This result suggests a significant relationship between 

children’s intentions to be active and the amount of time engaged in vigorous 

intensity PA. The full correlations outputs are displayed in tables 26-28F 

(Appendix F). 

 

Table 8.12: Correlations between MPA and the predictor variables. 

 Sex School age Intentions 

MPA -.20* -.09 .00 

Notes: *p < .05. 

 

Table 8.13: Correlations between VPA and the predictor variables. 

 Sex School age Intentions 

VPA -.28* -.01 .19* 

Notes: *p < .05. 
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Table 8.14: Correlations between MVPA and the predictor variables. 

 Sex School age Intentions 

MVPA -.26* -.07 .07 

Notes: *p < .05. 

 

Multiple regression analyses 

 

The results of the three multiple regression analyses are displayed in tables 29-

31F (Appendix F). The final models for all three multiple regression analyses 

demonstrated that intentions did not significantly predict PA. For MPA, model 3 

included intentions and the controlling variables and produced an R2 = .05, F(3, 

84) = 1.37, p > .05. For VPA, model 3 included intentions and the controlling 

variables and produced an R2 = .10, F(3, 84) = 2.98, p < .05, which was 

significant, however, sex was the only significant variable in the final model. For 

MVPA, model 3 included both intentions and the controlling variables and 

produced an R2 = .07, F(3, 84) = 2.07, p > .05. 

 

8.4 Discussion 

 

This study had three purposes which were to establish if the constructs in a RTPB 

could firstly predict intentions to be active, secondly, if these constructs could 

predict directly measured PA of varying intensities (MPA, VPA and MVPA) and 

thirdly, if intentions could predict directly measured PA. No previous research to 

our knowledge has tested the constructs in a RTPB to directly predict PA of 

varying intensities using accelerometry. In summary, the constructs within the 

RTPB significantly predicted intentions to be active but these constructs were 

unable to predict behaviour, and intentions did not predict behaviour in a separate 

model. The results for predicting intentions revealed that attitude and subjective 

norms made a significant contribution to the final regression model. 

 

Past studies extending Ajzen’s (1991) TPB such as Hamilton and White (2008) 

who extended the original theoretical model to include past behaviour, self-
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identity and social influence variables and reported that the original constructs 

such as those employed in the current study (attitude and subjective norms) 

continue to significantly predict intentions to be active. However, it has been 

found in many studies that subjective norms have been identified as a weak 

predictor in the theoretical model (Norman, Conner and Bell, 2000). 

 

In the current study, the constructs in a revised model of the TPB were employed, 

which included BSSE and not PBC. PBC was excluded from the model due to the 

rationale provided by Conner and Sparks (2005) who have suggested that this 

construct has considerable similarities to Bandura’s (1977, as cited in Conner and 

Sparks, 2005) explanations of self-efficacy. However, the current study reported 

that attitude and subjective norms made significant contributions in the final 

model whereas BSSE did not. Attitude (β = .38, p < .001) was a stronger predictor 

of intentions in comparison to subjective norms (β = .27, p < .001), which is 

consistent with previous research (Hamilton and White, 2008; Trost et al, 2002b). 

 

Mummery et al (2000) found that the constructs predicting intentions to be active 

changed with age with subjective norms being the most important determinant in 

younger participants (grade 3), attitudes being more important in grade 5 children 

and PBC in older participants (grade 8 and 11). These findings suggest a change 

in the determinants of PA intentions with age (Hagger et al, 2001b). Trost et al 

(2002b) suggests that researchers adopting this theoretical model as part of a 

health behaviour change intervention need to understand the age-specific changes 

in the determinants of children and adolescents’ PA intentions. 

 

The inclusion of BSSE was not supported in this current study with regards to 

predicting intentions. This was inconsistent with previous research such as Hagger 

et al (2001a) who tested an extended model of Ajzen’s (1991) TPB and found that 

self-efficacy (measured by barriers to PA) along with attitudes were significant 

predictors of intentions (standardised coefficients = .58 and .32, P < .01, 

respectively). Hagger et al (2001a) also included the other two original constructs 

and found that PBC and subjective norms were not significant predictors of 
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intentions (standardised coefficients = .01 and .01, respectively) (mean age 13.50 

± .60 years; n = 1152). 

 

Interestingly, Trost et al (2002b) utilised Ajzen’s (1991) TPB but reported that 

intentions were significantly predicted by both attitude and subjective norms (β = 

.24 and β = .15, p < .05) but not by PBC (β = .10, p > .05). These findings suggest 

that other predictors maybe involved in the construction of intentions to be active 

in this age group (Trost et al, 2002b). Given the suggestions made by Conner and 

Sparks (2005) on the similarities between PBC and self-efficacy, a more 

conclusive understanding is needed on which construct provides the greater 

contribution to intentions to be active. 

 

The only notable finding with regards to employing BSSE was the positive but 

non-significant correlation found with VPA, which suggests that stronger self-

efficacy beliefs are related to PA of a vigorous intensity (r = .16, p > .05) (Field, 

2005). Interestingly, intentions did significantly positively correlate with VPA, 

which suggests that those who had higher intentions to be active participated in 

PA of a vigorous intensity (r = .19, p < .05). However, for both the constructs 

used from the RTPB and the intentions multiple regression analyses non-

significant relationships were found with behaviour. This is in contrast to the 

findings of Trost et al (2002b) who employed Ajzen’s (1991) TPB and measured 

children’s PA directly using CSA (model 7164) accelerometers and reported that 

both PBC and intentions predicted MVPA (β = .17 and β = .14, p < .05, 

respectively) (n =198). 

 

Although, employing the constructs from the RTPB were effective at predicting 

intentions to be active, these intentions or constructs from the RTPB were unable 

to directly predict accelerometry-measured PA of any of the three intensities. The 

findings regarding intentions being a non-significant predictor of PA are 

consistent with the findings reported in the Martin et al (2005) study. The authors 

suggested an intention-behaviour gap existed in a sample of 9-12 year olds (n = 

548) when employing Ajzen’s (1991) TPB to predict indirectly measured PA and 
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CRF (Martin et al, 2005). Martin et al (2005) proposed that the participants in 

their study who were a similar age to the current study (10-14 year olds) had not 

developed the necessary cognitive behavioural skills to transfer an intention into a 

behaviour. 

 

There is limited research on the intention-behaviour gap when explaining 

schoolchildren’s PA intentions and behaviours. In the meta-analytic review 

conducted by Hagger et al (2002), it was suggested that there are age apparent 

differences in the implementation of transferring intentions into behaviours 

between children and adults. Hagger et al (2002) observed that children and 

adolescents have limited experiences of the decision-making processes that 

could transfer a PA intention into a behaviour and the correlations between 

these two constructs maybe less consistent in children and adolescents in 

comparison to adults. 

 

It is also apparent that there may be other variables such as planning; 

maintenance self-efficacy and action control that could mediate the intention-

behaviour relationship, which were not explored in this current study and are 

acknowledged as delimitations. Sniehotta et al (2005) found in an older age 

group in comparison to this current study that all three predictor variables 

(planning; maintenance self-efficacy and action control) were important 

mediators in explaining intentions and PA behaviours in a clinical population 

of coronary heart patients (mean age: 59 ± 9.98 years). 

 

Interestingly, Luszczynska et al (2010) acknowledge that planning was a 

mediator in the intention-behaviour relationship when predicting adolescents’ 

PA behaviours but suggest self-efficacy beliefs was a moderator in this 

relationship (studies 1 and 2; n = 534 and n = 620, respectively). Strong self-

efficacy beliefs moderated the planning mediation of the intention-behaviour 

relationship (Luszczynska et al, 2010). This finding is in contrast to the results 

reported in this current study that found BSSE did not make a significant 

contribution to either intention or behaviour. 
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It is important to acknowledge that there were limitations in this current study. 

First, the exclusion of the PBC construct meant no comparisons could be made 

with BSSE to establish which construct was the stronger predictor of intentions to 

be active as well as predicting behaviour in the 10-14 year old age group included 

in this three part study. Second, this study did not bridge the intention-behaviour 

gap when a direct measure of PA was employed. However, this study adds to the 

limited research on measuring the determinants of PA in schoolchildren by testing 

constructs in a revised model of the TPB to predict intentions and also to predict 

accelerometry-measured PA (Trost et al, 2002b). 

 

Third, the sample size and exclusion of participants in parts 2 and 3 meant that 98 

and 87 participants, respectively, were excluded from the participants included in 

part 1 of the study (n = 172). The participants were excluded if they did not meet 

the accelerometry inclusion criteria for measuring habitual PA (Mattocks et al, 

2008). The sample used did not provide a representation of the UK population as 

only Bedfordshire schoolchildren were included and were self-selected. The 

participants could have been removed from the study at any time point at the 

request of the participants’ parents. Although, there were no specific criteria to be 

included in the study, it was open to all. 

 

Fourth, the sample was pooled together, which meant that the relationship 

between the predictor and outcome variables for boys and girls were not examined 

separately, which may have confounded the results. It was however, necessary to 

pool the data together so that all multivariate test assumptions were met. 

 

Lastly, a limitation of the statistical analysis was the employment of separate 

multiple regression analyses. This study was an exploratory analysis, which 

assessed which constructs in a revised version of the TPB could directly predict 

accelerometry-measured PA. The participants included in this study were part of a 

larger study (the HAPPY study). The PhD candidate had limited control over the 

variables measured in the HAPPY study as the funding for the study had been 

gained prior to them taking post. This study did not attempt to test the complete 
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model of the TPB (Ajzen, 1991). It did, however, examine the relationships 

between constructs from this theory to directly predict behaviour. However, it is 

acknowledged that to test the complete theoretical model that SEM should have 

been employed. This is a limitation of this study and future research extending 

these findings should look to test the complete theoretical model’s (RTPB) 

predictions of behaviour through intentions rather than performing separate 

regression analyses. 

 

In conclusion, this study has documented that intentions to be active, but not 

actual behaviour, could be predicted using the construct within the RTPB. 

However, it was observed that the significant contributions in the prediction of 

intentions to be active in this study were made by two of the original constructs in 

Ajzen’s (1991) TPB (attitudes and subjective norms). BSSE provided non-

significant contributions to the model. It appears that the age-related differences 

reported in attitudes, subjective norms and intentions should be understood when 

developing theory-based interventions and these results suggest that both 

normative and behavioural beliefs should be implemented in this age group when 

targeting change in PA intentions and behaviour (Mummery et al, 2000; Trost et 

al, 2002b). 
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Chapter 9: Study 6: An exploratory investigation testing whether 

constructs within the Modified Social Learning Theory for 

Children can predict (1) intentions to be active and (2) 

accelerometry-measured moderate, vigorous and moderate-

vigorous physical activity levels? 



 

 221 

9.0 Study map 

 

Summary of objectives and key findings 

Study Objectives and key findings 

Study 1: Accelerometry-

measured baseline physical 

activity levels and 

sedentary behaviours of a 

sample of HAPPY study 

participants. 

Objectives: 

• To compare the PA levels and sedentary behaviours of a 

sample of HAPPY study participants by the day (weekday and 

weekend day), sex and school age (middle and upper). 

• To compare whole week PA levels and sedentary behaviours 

of a sample of HAPPY study participants by sex and school age. 

Key findings: 

• The day (weekday vs. weekend day) had a significant effect 

on sedentary behaviour, MPA, VPA and MVPA (p < .001). 

• A significant interaction effect was found between the day, 

sex and school age on time spent in VPA and MVPA. The 

difference between weekday and weekend day time spent in 

VPA and MVPA was greatest for the boys in the middle school 

age group. 

• Boys spent more time in MVPA than girls (mean difference 

(whole week) = 16.46 minutes/day). 

Study 2: Comparing self-

reported vs. accelerometry 

measured total moderate-

vigorous physical activity 

for weekdays and weekend 

days.  

Objectives: 

• To assess the differences in self-report and accelerometry 

measured total MVPA for weekdays and weekend days in a 

sample of HAPPY study participants. 

Key findings: 

• Self-reported total MVPA significantly underestimated 

directly measured total MVPA for both boys and girls on 

weekdays and for girls on weekend days (p < .01). 

• No significant sex differences for either self-reported or 

accelerometry measured total MVPA for either time period.  

• Little to no correlations were found between self-reported and 

accelerometry measured total MVPA for weekdays (r = .12) and 

weekend days (r = .06). 

Study 3: A comparison of 

two triaxial accelerometer 

cut-offs: Estimation of 

physical activity levels 

Objectives: 

• To compare two RT3® triaxial accelerometer cut-offs 

(Vanhelst et al, 2010b vs. Rowlands et al, 2004) across each of 

the activity categories in a sample of HAPPY study participants. 
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across five activity 

categories. 

Key findings: 

• Although significant differences were found between the two 

published cut-offs for all five activity categories (effect sizes 

ranging from .88 to .99), the correlation coefficients indicated 

that the cut-offs were significantly correlated for all five activity 

categories, r = .75-.1 (p < .01). 

• Non-significant sex differences were found when using the 

SEDV cut-off but using the SEDR cut-off led to girls spending 

more time in this behaviour than boys (499.22 ± 55.74 vs. 

473.60 ± 67.09 minutes/day, respectively) with the difference 

approaching significant (p = .05). 

• Non-significant sex differences were found when using the 

MPAR cut-off but the MPAV cut-off led to boys spending more 

time in this intensity than girls (112.96 ± 32.81 vs. 97.28 ± 

26.60 minutes/day, p < .05, respectively). 

• A lack of agreement found between two published cut-offs 

with sedentary and LPA cut-offs demonstrating the largest mean 

errors of -270.39 minutes/day (95% limits of agreement -344.64 

to -196.13) and 268.06 minutes/day (95% limits of agreement 

193.78 to 342.34), respectively. 

Study 4: Are moderate and 

vigorous intensity physical 

activity levels, and body 

composition effective 

predictors of 

cardiorespiratory fitness? 

 

Objectives: 

• To determine what body composition measures and PA 

variables were the most significant predictors of CRF in a 

sample of HAPPY study participants. 

Key findings: 

• % BF, BMI and WC were inversely correlated with CRF 

scores (r = -.74; -.60; -.39, p < .001, respectively). 

• Both MPA and VPA were positively correlated with CRF (r = 

.21, p < .05, r = .41, p < .001, respectively). 

• The final regression model revealed that % BF and BMI were 

negatively associated with CRF (β = -.44 and β = -.53, p < .01, 

respectively) and WC and VPA were positively associated with 

CRF (β = .27, p < .05 and β = .27, p < .01, respectively) after 

controlling for sex and school age. 

Study 5: An exploratory 

investigation testing 

whether constructs within a 

Revised Theory of Planned 

Objectives: 

• Part 1: To investigate if the constructs in the RTPB were able 

to predict intentions to be active. 

• Part 2: To determine if the constructs in the RTPB were able 
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9.1 Introduction 

 

The evidence presented in study 5 provides support for the inclusion of the 

constructs in the RTPB to predict intentions to be active. The findings confirm 

that both attitudes and subjective norms were significant determinants of 

intentions in 10-14 year old schoolchildren (n = 172). However, the constructs in 

the RTPB were unable to directly predict accelerometry-measured PA levels, 

either when presented as MVPA or as separate intensities (MPA or VPA). It is 

important that researchers understand the determinants of children’s PA 

behaviours as the results from the HSE (2008) demonstrate that a large percentage 

of children and young people (4-15 years old) are failing to engage in the 

necessary levels of PA (67% of boys and 79% of girls) needed to achieve the 

documented health benefits (DoH, 2009a). 

 

The results reported in study 4 emphasised the importance of CRF to health and of 

the relationships this variable has to VPA and body composition variables. It is 

difficult to dispute these physiological relationships but it is also essential that the 

same level of understanding is obtained regarding the determinants of PA in 

children and adolescents so that future interventions can accurately target changes 

in behaviour (Mummery et al, 2000; Trost et al, 2002b). However, a limited 

understanding of the cognitive determinants of children and adolescents’ PA 

behaviours exist (Chatzisarantis and Hagger, 2005). 

 

Behaviour can directly 

predict (1) intentions to be 

active and (2) 

accelerometry-measured 

moderate, vigorous and 

moderate-vigorous physical 

activity levels? 

to predict directly measured PA of varying intensities. 

• Part 3: To determine if intentions were able to predict directly 

measured PA of varying intensities. 

Key findings: 

• The constructs in the RTPB predicted intentions to be active, 

R2 = .38, F(5, 171) = 20.19, p < .001. Attitudes (β = .38. p < 

.001) and subjective norms (β = .27, p < .001) provided 

significant contributions to the final regression model. 

• The constructs in the RTPB and intentions did not predict PA 

levels. 
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Ajzen’s (1991) TPB is one theoretical model that has been utilised to predict 

intentions to be active as well as behaviour. As mentioned in study 5, Sniehotta et 

al (2005) found that other variables were important mediators in explaining 

intentions and PA behaviours. Other theoretical models which attempt to predict 

health behaviours but concentrate on the components of beliefs related to personal 

control hold great importance in establishing the determinants of an individual’s 

behaviour (Paxton and Sculthorpe, 1999). One such theory is Wallston’s (1992) 

MSLT, which is an extension of Rotter’s (1954, as cited in Paxton and Sculthorpe, 

1999) Social Learning Theory. The MSLT (Wallston, 1992) proposes that the 

prediction of an individual’s health behaviour is made up of three cognitive belief 

elements, which are HLOC, the value placed on the health behaviour and the 

perceived self-efficacy of achieving the health behaviour (Paxton and Sculthorpe, 

1999). 

 

Conner and Norman (2005) highlight the importance of self-efficacy in this model 

as this construct is widely acknowledged as one of the most influential predictors 

of health behaviour. However, Wallston’s (1992) MSLT has received relatively 

little support when applied to the prediction of health behaviours (Paxton and 

Sculthorpe, 1999). It appears that a number of researchers have used combined 

elements of the theory but few have tested the complete model (Weiss and Larsen, 

1990; Labbe and Welsh, 1993). The work conducted by Weiss and Larsen (1990) 

examined both HLOC and HV whereas Labbe and Welsh (1993) focused on 

HLOC and self-efficacy. In addition, there is no known research to the author’s 

knowledge that has utilised this theoretical model in predicting children and 

adolescents’ PA intentions and behaviours. 

 

The research conducted by Weiss and Larsen (1990) found that HV was a 

stronger predictor of HPB in comparison to HLOC in a sample of 213 

undergraduate students (β = .30, p < .01 vs. β = .15, p < .05, respectively). 

However, it was acknowledged that participation in HPB was increased when 

participants’ HLOC beliefs were more internally constructed and participants 

placed a greater value on their health (Weiss and Larsen, 1990). HPB were 
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defined as ‘any behavior performed by a person, regardless of his or her perceived 

or actual health status, in order to protect, promote, or maintain his or her health, 

whether or not such behavior is objectively effective toward that end’ (Harris and 

Guten, 1979, p.18, as cited in Weiss and Larsen, 1990). 

 

Another relatively dated study on one of the constructs in Wallston’s (1992) 

MSLT was conducted by Eiser et al (1989) who found differences between HLOC 

beliefs in an adolescent cohort of 10,579 participants aged 11-16 years who were 

deemed either ‘smokers’ or ‘non-smokers’. It was reported that the smokers 

HLOC beliefs were focused more on ‘chance’ and less on ‘powerful others’ and 

‘personal control’, which suggests beliefs are constructed more externally in these 

participants (Eiser et al, 1989). This study highlighted an age-related development 

of HLOC beliefs maturing in tandem with other health beliefs and behaviours 

(Eiser et al, 1989). 

 

Two studies which have utilised Wallston’s (1992) MSLT were conducted by 

Paxton and Sculthorpe (1999) and Wild et al (2004). Paxton and Sculthorpe 

(1999) did not provide support for the model when predicting weight loss attempts 

in a sample of 994 participants (no mean age statistics given, 48.7% of the sample 

were below 45 years old). However, Paxton and Sculthorpe (1999) suggest that 

the participants may not have understood the definition of weight loss as a health 

behaviour. Wild et al (2004) found only HV could explain adherence to treatment 

in participants (n = 119, mean age: 51 ± 11 years) with OSAHS. 

 

Both of these studies (Paxton and Sculthorpe, 1999; Wild et al, 2004) tested the 

MSLT’s (Wallston, 1992) predictions of health behaviours in adults. Both studies 

examined different health behaviours, which demonstrate the difficulties in 

making comparisons across studies when such a variety of health behaviours have 

been explored. In addition, no evidence exists for the utilisation of this model 

(Wallston, 1992) in predicting children’s PA intentions and behaviours. 
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However, a recent study by Chater (2006) has proposed that Wallston’s (1992) 

MSLT should be extended and adapted for children and adolescents with the 

inclusion of personal image as an additional construct to the model. The extended 

theoretical model proposed by Chater (2006) is the MSLTc. This additional 

construct was included with the hypothesis that for children, it is not only the 

value they may place on health, their ability to control their action and their 

beliefs that their health is related to their actions which is important, it is also the 

image a healthy person portrays which may be important (Chater, 2006). Chater 

(2006) found that both generalised self-efficacy and personal image were 

significant predictors of PA intentions with the theoretical model accounting for 

12% variance in the prediction of this health behaviour. 

 

Bélanger-Gravel and Godin (2010) and Hampson et al (2007) provide support for 

Chater’s (2006) MSLTc by acknowledging the importance of self-identity when 

predicting children’s PA behaviours. The authors found engagement in PA was 

determined by an individual’s perceptions that the behaviour was favourable to 

them (Bélanger-Gravel and Godin, 2010, Hampson et al, 2007). It was suggested 

that presenting positive images of pursuing a physically active lifestyle 

encourages children to replicate these behaviours (Bélanger-Gravel and Godin, 

2010). 

 

Based on the limited findings presented in this introduction regarding the adoption 

of Wallston’s (1992) MSLT and the developments proposed by Chater (2006), it 

seems that more evidence is required in relation to the MSLTc (Chater, 2006) 

predicting PA intentions in children and adolescents. In addition, no previous 

research to our knowledge has explored the constructs employed in the MSLTc 

(Chater, 2006) in directly predicting accelerometry-measured PA, or of different 

intensity. 

 

This study aims were to investigate whether (1) the MSLTc (Chater, 2006) could 

predict intentions to be active and (2) the constructs included in the MSLTc 

(Chater, 2006) could directly predict accelerometry-measured PA of different 
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intensities (MPA, VPA and MVPA) (see figures 9.1 and 9.2). It should be noted 

that the intention-behaviour relationship was not measured in this study as this 

relationship has been previously analysed for this dataset in study 5 and was 

reported that intention did not predict behaviour. 

 

Figure 9.1: Purpose 1: Can the constructs in the Modified Social Learning 

Theory for Children (Chater, 2006) directly predict intentions to be active? 

 

 

Figure 9.2: Purpose 2: Can the constructs in the Modified Social Learning 

Theory for Children (Chater, 2006) directly predict physical activity 

behaviours? 
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9.2 Method 

 

9.2.1 Participant characteristics 

 

Part 1: The constructs in the MSLTc (Chater, 2006) directly predicting intentions 

to be active 

 

From the 249 participants included in the HAPPY study at baseline, 148 

participants had completed measures of the MSLTc (Chater, 2006). The mean age 

of the participants for part 1 was 11.88 ± 1.40 years. For boys (n = 69), the mean 

age was 12.06 ± 1.41 years and for girls (n = 79) was 11.72 ± 1.38 years. A total 

of 98 participants (42 boys; 56 girls) were in the middle school age group and 50 

participants (27 boys; 23 girls) were in the upper school age group. 

 

Part 2: The constructs in the MSLTc (Chater, 2006) directly predicting 

accelerometry-measured physical activity 

 

From the 94 participants included in the data analysis in study 1 using the 

Mattocks et al (2008) accelerometry recommendations, a total of 68 participants 

had complete baseline accelerometry and MSLTc (Chater, 2006) measures. The 

mean age of the participants for part 2 was 11.62 ± 1.39 years. For boys (n = 28), 

the mean age was 11.66 ± 1.39 years and for girls (n = 40) was 11.60 ± 1.40 years. 

A total of 48 participants (20 boys; 28 girls) were in the middle school age group 

and 20 participants (8 boys; 12 girls) were in the upper school age group. 

 

9.2.2 Materials 

 

Participants completed the HPQ (Appendix A) at baseline. The sub-sections of the 

questionnaire analysed for this study were the constructs of the MSLTc (Chater, 

2006), which included CHLOC, GSE, HV and PSI along with the construct of 

intentions. PA was measured directly using RT3® triaxial accelerometers 

(StayHealthy, Inc.). To avoid repetition, the materials for study 6 have been 
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explained in more detail in the ‘data collection measurements’ section of the main 

methods (chapter 3). 

 

9.2.3 Procedures 

 

Baseline measures of the HPQ along with habitual PA monitoring was taken for 

each child participating in the HAPPY study. A more detailed explanation of the 

procedures can be found in the ‘data collection measurements’ section of the main 

methods (chapter 3). The HAPPY study received approval from the University 

Ethics Committee prior to collecting any data. The full HAPPY study ethics 

proposal can be found in Appendix A, which also details the confidentially of 

participants data along with informed consent and withdrawal from the study. 

 

9.2.4 Data reduction 

 

The MSLTc (Chater, 2006) and intentions constructs from the HPQ were 

employed in this study. The accelerometer data for each participant was 

scrutinised to ensure the inclusion criteria for wear time had been attained. A 

more detailed explanation of the scoring for each of the MSLTc (Chater, 2006) 

and intentions constructs and the Mattocks et al (2008) accelerometry inclusion 

criteria is found in the ‘data collection measurements’ section of the main 

methods (chapter 3). 

 

9.2.5 Statistical analysis 

 

Exploratory data analysis was completed prior to conducting the main analyses. 

The results were split into two parts. For parts 1 and 2 of this study, no univariate 

or multivariate outliers were detected in the dataset (n = 148 and n = 68, 

respectively). For the data analysis, part 1 was split into two sections. The 

statistical test employed in part 1a was a 2 x 2 MANOVA, which tested for any 

significant differences between sex and school age on the MSLTc (Chater, 2006) 

and intentions constructs. For part 1b, a hierarchical multiple regression analysis 
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was employed, which tested if the constructs in the MSLTc (Chater, 2006) could 

directly predict intentions to be active. For part 2, three hierarchical multiple 

regression analyses were employed, which tested the MSLTc (Chater, 2006) 

constructs predictions of directly measured PA (MPA, VPA, MVPA). 

 

The test assumptions for employing multivariate tests were conducted and all 

assumptions were met prior to conducting the main analyses. All multiple 

regression analyses were controlled for sex and school age. The enter method was 

used in this analysis and each predictor variable was entered into the model at 

separate steps to assess the relative contribution of the predictors in the model. 

The data was analysed using the Statistical Package for the Social Sciences, 

version 17 (SPSS Inc., Chicago, IL, USA). The level of significance was set at p < 

.05. 

 

9.3 Results 

 

9.3.1 Reliability of the scales 

 

Table 9.1 displays the reliability of the MSLTc (Chater, 2006) and intentions 

constructs. The CHLOC scale demonstrated lower internal consistency in this 

study compared to the Parcel and Meyer (1978) findings. Both the GSE and PSI 

scales demonstrated good internal consistency (α > .70) (Field, 2005). The HV 

scale demonstrated lower internal consistency than the Lau et al (1986) findings. 

Intention demonstrated good internal consistency (α = .89). The reliability of these 

constructs are explained in more detail in the ‘data collection measurements’ 

section of the main methods (chapter 3). 
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Table 9.1: Reliability of the scales for the MSLTc constructs and intentions. 

Scale 

 

n 

 

Number of 

items in scale 

Cronbach 

Alpha 

CHLOC 210 20 .57 

GSE 207 10 .80 

HV 225 4 .34 

PSI 176 16 .80 

Intention 211 3 .89 

 

9.3.2 Part 1a: The constructs in the MSLTc (Chater, 2006) directly predicting 

intentions to be active 

 

9.3.2.1 Exploratory data analysis 

 

Normality assumption 

 

The assumption of univariate and multivariate normality have been explained 

previously when conducting a MANOVA (see study 5, section 8.3.2.1). The 

univariate assumption of normality demonstrated acceptable normality for this 

dataset (± 3.29 z-scores). The tests conducted to assess this assumption are found 

in table 1G and figure 1G (Appendix G). The assumption of multivariate 

normality was tested and no multivariate outliers were found in this dataset. A 

more detailed explanation of the multivariate test employed is found in section 

7.3.1 of study 4. 

 

Independence and interval scale 

 

Both these assumptions have been explained previously in study 5 (section 

8.3.2.1). 
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Homogeneity of variance 

 

The test of homogeneity of variances was found to be non-significant for the 

MSLTc (Chater, 2006) and intentions constructs (Field, 2005). The test conducted 

to assess this assumption is found in table 2G (Appendix G). 

 

Homogeneity of covariance matrices 

 

Box’s M test of equality of covariance matrices revealed that the variance-

covariance matrices were equal, which meant that this assumption had been met 

(Field, 2005). The test conducted to assess this assumption is found in table 3G 

(Appendix G). 

 

9.3.2.2 Main analysis 

 

Descriptive statistics 

 

A total of 148 participants were included in the main analysis. The mean age of 

the participants for was 11.88 ± 1.40 years. For the middle and upper school boys 

(n = 42 and 27, respectively), the mean age was 11 ± .55 years and 13.71 ± .33 

years, respectively. For middle and upper school girls (n = 56 and 23, 

respectively), the mean age was 10.89 ± .48 years and 13.74 ± .35 years, 

respectively. 

 

Table 9.2: Descriptive statistics for all the outcome variables. 

Variables Range All (n = 148) Boys (n = 69) Girls (n = 79) 

CHLOC 0-20 10.53 ± 2.47 10.46 ± 2.68 10.59 ± 2.30 

GSE 10-40 30.09 ± 3.96 30.59 ± 4.19 29.65 ± 3.71 

HV 1-7 4.40 ± 1.00 4.42 ± 1.00 4.38 ± 1.01 

PSI 1-7 4.94 ± .72 5.02 ± .75 4.87 ± .70 

Intentions 1-7 5.07 ± 1.44 5.23 ± 1.38 4.94 ± 1.49 
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2 x 2 MANOVA 

 

The results from the MANOVA revealed a significant school age effect on the 

outcome variables when employing the Pillai’s trace test statistic (F(5, 140) = 

2.89, p < .05; Pillai’s trace = .09). No significant sex effect was found on the 

MSLTc and intentions constructs. The tests of between-subjects effects results 

revealed that school age had a significant effect on CHLOC (F(1, 148) = 11.59, p 

< .01) with the upper school age group participants recording higher CHLOC 

scores (mean = 11.46 ± 1.92) than the middle school age group participants (mean 

= 10.06 ± 2.60). 

 

School age also had a significant effect on PSI (F(1, 148) = 4.36, p < .05) with the 

middle school age group participants recording higher PSI scores (mean = 5.02 ± 

.75) than the upper school age group participants (mean = 4.78 ± .66). No other 

significant school age effects were found. However, a non-significant trend was 

observed, which suggests sex was having an effect on PSI (F(1, 148) = 3.16, p = 

.08). PSI total mean scores illustrate that boys reported higher PSI than girls 

(mean = 5.02 ± .75 and 4.87 ± .70, respectively). 

 

Interactions were observed between sex and school age for HV (figures 2-6G, 

Appendix G). However, the multivariate test results revealed that these 

interactions were not significant (F(5, 139) = .57, p > .05; Pillai’s trace = .02). As 

school age had a significant effect on the outcome variables, it was controlled for 

along with sex in the following multiple regression analyses. 
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9.3.3 Part 1b: The constructs in the MSLTc (Chater, 2006) directly 

predicting intentions to be active 

 

9.3.3.1 Exploratory data analysis 

 

Normality assumption 

 

The assumption of univariate and multivariate normality for this dataset was 

assessed during the test assumptions for conducting a MANOVA and the results 

are displayed in section 9.3.2.1 of this study. 

 

Ratio of cases to predictor variables 

 

The assumption of ratio of cases to predictor variables has been explained 

previously (section 7.3.1 of study 4). Part 1b of this study achieved the sample 

size requirements for a large effect (r = .8) (Field, 2005). Part 1b included four 

predictors (CHLOC, GSE, HV and PSI, Chater, 2006) with intention as the 

outcome variable. All participant data were pooled together for the regression 

analysis and was not separated by sex or school age. 

 

Multicolinearity 

 

The assumption of multicolinearity has been explained previously (section 7.3.1 

of study 4). The correlation matrix revealed that none of the predictor variables 

were correlated above the criterion value of r = .9. No variables exceeded the 

criterion value of > 10 for VIF and no values were below the criterion value of < 

.10 for tolerance (Field, 2005). The tests conducted to assess the assumption of 

multicolinearity are found in tables 7G and 8G (Appendix G). 
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Independent errors 

 

The assumption of independent errors has been explained previously (section 

7.3.1 of study 4). The Durbin-Watson test result was 2.02, which suggests that the 

residuals for this model are close to being uncorrelated as the value is near the 

critical value of 2, therefore, this assumption has been met (Field, 2005). 

 

Normally distributed errors 

 

The assumption of normally distributed errors has been explained previously 

(section 7.3.1 of study 4). Both the histogram and the normal probability plots 

demonstrated near normal distribution. The histogram and normal probability 

plots that tested this assumption are displayed in figures 7G and 8G (Appendix 

G). 

 

Homoscedasticity 

 

The assumption of homoscedasticity was met as the dots on the graph appear 

randomly scattered and do not demonstrate a distinct pattern (Field, 2005). The 

graph which tested this assumption is displayed in figure 9G (Appendix G). 

 

Linearity 

 

The assumption of linearity was met as no distinct curve was found on the graphs 

(Field, 2005). The graph which tested this assumption is displayed in figure 9G 

(Appendix G). 
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9.3.3.2 Main analysis 

 

Correlation coefficients 

 

Table 9.3 displays the Pearson correlation coefficients between the outcome 

variable (intentions) and the four predictor variables after controlling for sex and 

school age. GSE and PSI were the only predictor variables which were 

significantly correlated with the outcome variable (r = .21, p < .01 and r = .32, p < 

.001, respectively). The full correlations output is displayed in table 9G 

(Appendix G). 

 

Table 9.3: Correlations between the outcome variable and the predictor 

variables. 

 Sex School age CHLOC GSE HV PSI 

Intentions -.10 -.08 -.03 .21* .12 .32** 

Notes: *p < .05; **p < .01; ***p < .001. 

 

Multiple regression analysis 

 

The results from the multiple regression analysis are displayed in table 9.4. Model 

3 included CHLOC and the controlling variables and produced an R2 = .02, F(3, 

147) = .96, p > .05. For model 4, CHLOC and GSE were entered into the 

regression model along with the controlling variables and produced an R2 = .06, 

F(4, 147) = 2.29, p > .05. For model 5, CHLOC, GSE and HV were entered into 

the regression model along with the controlling variables and produced an R2 = 

.07, F(5, 147) = 2.22, p < .05. The final model included all four predictor 

variables along with the controlling variables and produced an R2 = .13, F(6, 147) 

= 3.4, p < .01. The inclusion of PSI (model 6) provided an additional 5% 

explained variance in intentions. 

 

The results displayed in table 9.4 provide details of the predictor variables, which 

made a significant contribution in the final regression model (model 6) (Field, 
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2005). PSI was the only predictor variable to make a significant contribution to 

predicting intentions in the final model (p < .01). The standardised beta values (β) 

displayed in the final column of table 9.4 were calculated to determine the relative 

contribution of each predictor variable to the final regression model (Field, 

2005).For PSI scores, the standardised beta value was β = .27 (p < .01), which 

suggests that as PSI scores increase by one SD (.72), intention scores increase by 

.27 SD. Therefore, for every .72 increase in PSI scores, an increase of .39 

(standardised β x intentions SD; .27 x 1.44) is found in intention scores (Field, 

2005). These findings are only correct when all other predictor variables are held 

constant in the model (Field, 2005). 

 

Table 9.4: Coefficients for the relationships between intentions and the 

predictor variables after controlling for sex and school age. 

  B SE B β 

Model 1     

 Constant 5.53 .38  

 Sex -.30 .24 -.10 

Model 2     

 Constant 5.96 .53  

 Sex -.32 .24 -.11 

 School Age -.29 .25 -.10 

Model 3     

 Constant 5.97 .67  

  Sex -.32 .24 -.11 

 School Age -.29 .26 -.09 

 CHLOC .00 .05 .00 
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Table 9.4: Continued. 

  B SE B β 

Model 4     

 Constant 3.39 1.23  

 Sex -.25 .24 -.09 

 School Age -.28 .26 -.09 

 CHLOC .02 .05 .03 

 GSE .07 .03 .21* 

Model 5     

 Constant 2.59 1.36  

 Sex -.25 .24 -.09 

 School Age -.26 .26 -.08 

 CHLOC .02 .05 .04 

 GSE .08 .03 .21* 

 HV .16 .12 .11 

Model 6     

 Constant .92 1.44  

 Sex -.2 .23 -.07 

 School Age -.18 .25 -.06 

 CHLOC .05 .05 .08 

 GSE .04 .03 .10 

 HV .11 .11 .08 

 PSI .54 .18 .27** 

Notes: R2 = .011 for model 1; ∆ R2 = .009 for model 2; ∆ R2 = .000 for model 3; 

∆R2 =  .041 for model 4; ∆ R2 =  .013 for model 5; R2 = .054 for model 6. Model 6 

= p < .01. *p < .05; **p < .01. 
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9.3.4 Part 2: The constructs in the MSLTc (Chater, 2006) directly predicting 

accelerometry-measured physical activity 

 

9.3.4.1 Exploratory data analysis 

 

Normality assumption 

 

The assumption of univariate normality was tested and the data demonstrated 

acceptable normality with no univariate outliers found in the dataset (± 3.29 z-

scores). The tests conducted to assess the assumption of univariate normality are 

found in table 10G and figure 10G (Appendix G). The assumption of multivariate 

normality was tested and no multivariate outliers were found. A more detailed 

explanation of the multivariate test employed is found in section 7.3.1 of study 4. 

 

Ratio of cases to predictor variables 

 

The assumption of ratio of cases to predictor variables has been explained 

previously (section 7.3.1 of study 4). Part 2 of this study achieved the sample size 

requirements for a large effect (r = .8). Part 2 included four predictor variables 

(CHLOC, GSE, HV and PSI) with behaviour (MPA, VPA and MVPA) as the 

outcome variable in the multiple regression analyses. All participant data were 

pooled together and was not separated by sex or school age. 

 

Multicolinearity 

 

The assumption of multicolinearity has been explained previously (section 7.3.1 

of study 4). The correlation matrix revealed that none of the predictor variables 

were correlated above the criterion value of r = .9. No variables exceeded the 

criterion value of > 10 for VIF and no values were below the criterion value of < 

.10 for tolerance (Field, 2005). The tests conducted to assess this assumption are 

found in tables 11G and 12G (Appendix G). 
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Independent errors 

 

The assumption of independent errors has been explained previously (section 

7.3.1 of study 4). For the three multiple regression analyses, the Durbin-Watson 

test results were 2.32, 1.97 and 2.31 respectively, which suggests that the 

residuals for all three models are close to being uncorrelated as the value is near 

the critical value of 2, therefore, this assumption has been met (Field, 2005). 

 

Normally distributed errors 

 

The assumption of normally distributed errors has been explained previously 

(section 7.3.1 of study 4). For all three multiple regression models, the histograms 

and the normal probability plots demonstrated near normal distributions. The 

histograms and normal probability plots that tested this assumption are displayed 

in figures 11-16G (Appendix G). 

 

Homoscedasticity 

 

The assumption of homoscedasticity was met as the dots on the graph for each of 

the three multiple regression models appear randomly scattered and do not 

demonstrate a distinct pattern (Field, 2005). The graphs which tested this 

assumption are displayed in figures 17-19G (Appendix G). 

 

Linearity 

 

The assumption of linearity was met as no distinct curve was found on the graphs 

for each of the three multiple regression models (Field, 2005). The graphs which 

tested this assumption are displayed in figures 17-19G (Appendix G). 
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9.3.4.2 Main analysis 

 

Descriptive statistics 

 

A total of 68 participants were included in the main analyses with all participants’ 

data being pooled together to ensure the assumption of ratio of cases to predictor 

variables was met. The mean age of the participants for part 2 was 11.62 ± 1.39 

years. For boys (n = 28), the mean age was 11.66 ± 1.39 years and for girls (n = 

40) was 11.60 ± 1.40 years. 

 

Table 9.5: Descriptive statistics for all the outcome variables. 

Outcome variables All (n = 68) Boys (n = 28) Girls (n = 40) 

MPA (minutes/day) 88.15 ± 26.25 93.43 ± 27.38 84.44 ± 25.12 

VPA (minutes/day) 22.02 ± 12.21 25.11 ± 12.35 19.86 ± 11.79 

MVPA (minutes/day) 110.16 ± 34.22 118.56 ± 35.14 104.28 ± 32.73 

 

Table 9.6: Descriptive statistics for all the predictor variables. 

Predictor variables Range All (n = 68) Boys (n = 28) Girls (n = 40) 

CHLOC 0-20 10.40 ± 2.38 10.11 ± 2.51 10.60 ± 2.30 

GSE 10-40 29.56 ± 3.93 29.50 ± 3.78 29.60 ± 4.07 

HV 1-7 4.31 ± .97 4.48 ± .94 4.18 ± .99 

PSI 1-7 4.81 ± .66 4.81 ± .67 4.81 ± .66 

 

Correlation coefficients 

 

Tables 9.7-9.9 display the Pearson correlation coefficients between the outcome 

variable (MPA, VPA and MVPA) and the four predictor variables. For MPA, 

none of the predictor variables were significantly correlated with the outcome 

variable. This implies that none of the constructs of the MSLTc (Chater, 2006) 

were related to PA of a moderate intensity. For VPA, the only predictor variable 

significantly correlated with the outcome variable was HV (r = .23, p < .05). For 

MVPA, HV was the only predictor variable significantly correlated with the 
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outcome variable (r = .22, p < .05). The full correlations output is displayed in 

tables 13-15G (Appendix G). 

 

Table 9.7: Correlations between MPA and the predictor variables. 

 Sex School age CHLOC GSE HV PSI 

MPA -.17 -.18 -.06 -.05 .18 -.02 

 

Table 9.8: Correlations between VPA and the predictor variables. 

 Sex School age CHLOC GSE HV PSI 

VPA -.21* -.02 .02 .11 .23* .04 

Notes: *p < .05. 

 

Table 9.9: Correlations between MVPA and the predictor variables. 

 Sex School age CHLOC GSE HV PSI 

MVPA -.21* -.15 -.04 .01 .22* .00 

Notes: *p < .05. 

 

Multiple regression analyses 

 

The results for all three multiple regression analyses are displayed in tables 16-

19G (Appendix F). After controlling for sex and school age in models 1 and 2, all 

of the constructs of the MSLTc (Chater, 2006) were entered separately in models 

3-6. Non-significant relationships were reported for all three multiple regression 

analyses. The constructs in the MSLTc (Chater, 2006) did not significantly predict 

directly measured MPA, VPA or MVPA. 

 

The final models for the three multiple regression analyses demonstrated that the  

constructs in the MSLTc (Chater, 2006) failed to directly predict PA of moderate, 

vigorous or moderate-vigorous intensity. For MPA, model 6 included all of the 

MSLTc (Chater, 2006) constructs along with the controlling variables and 

produced an R2 = .08, F(6, 67) = .94, p > .05. For VPA, the final model (model 6) 

included all of the MSLTc (Chater, 2006) constructs along with the controlling 
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variables and produced an R2 = .11, F(6, 67) = 1.29, p > .05. For MVPA, model 6 

included all of the MSLTc (Chater, 2006) constructs along with the controlling 

variables and produced an R2 = .10, F(6, 67) = 1.11, p > .05. 

 

9.4 Discussion 

 

This study aims were to investigate whether (1) the constructs in the MSLTc 

(Chater, 2006) could directly predict intentions to be active and (2) the constructs 

in the MSLTc (Chater, 2006) could directly predict accelerometry-measured PA 

of different intensities (MPA, VPA and MVPA). No previous research to our 

knowledge has explored the application of the MSLTc (Chater, 2006) constructs 

in the direct prediction of accelerometry-measured PA, or of different intensity. In 

summary, the  constructs in the MSLTc (Chater, 2006) significantly predicted 

intentions to be active but the constructs in this model did not directly predict 

behaviour of any of the three intensities. The results for the MSLTc (Chater, 

2006) predicting intentions revealed that GSE and PSI were significantly 

correlated with the outcome variable but PSI was the only predictor variable to 

make a significant contribution in the final regression model (p < .01). 

 

Past studies have supported the suggestions by Conner and Norman (2005) 

regarding the importance of self-efficacy in the prediction of intentions to be 

active. This current study found that GSE was significantly positively correlated 

with intentions (p < .05) but did not provide a significant contribution in the final 

regression model. As previously mentioned in study 5, Hagger et al (2001a) found 

in an extended model of Ajzen’s (1991) TPB that individuals (n = 1152, mean 

age: 13.50 ± .60 years old) who reported higher levels self-efficacy along with 

positive attitudes were more likely to have higher PA intentions. Bélanger-Gravel 

and Godin (2010) found self-efficacy was a significant predictor of PA intentions 

in a sample of 152 boys and 161 girls (mean age: 10.40 ± .50 years old) (β = .49 

and β = .28, p < .001, respectively). 
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Bélanger-Gravel and Godin (2010) also found that self-identity was a significant 

determinant of intentions to be active for both boys and girls (β = .20, p < .01 and 

β = .28, p < .001, respectively). The authors from this study suggested that 

presenting positive images of pursuing a physically active lifestyle may encourage 

children to replicate these behaviours (Bélanger-Gravel and Godin, 2010). This 

current study reported similar findings with regards to PSI, which was the only 

predictor variable in the MSLTc (Chater, 2006) to provide a significant 

contribution to explaining intentions (β = .27, p < .01). 

 

A number of studies have found that self-identity has an important role in the 

prediction of intentions such as Hamilton and White (2008) who found that self-

identity predicted intentions to be active in 12-16 year old schoolchildren (n = 

423). Their findings suggest that those who identify themselves as being 

physically active are more likely to have the intentions to be physically active 

than individuals who do not identify themselves with this type of behaviour 

(Hamilton and White, 2008). Hamilton and White (2008) suggest that when 

individuals associate themselves with having a certain identity such as being 

physically active then this effects their motivations to perform this type of 

behaviour and are determined by the individuals’ self-concept. 

 

Although, the constructs in the MSLTc (Chater, 2006) did not directly predict 

accelerometry-measured PA of different intensities, there was one notable finding 

in that HV correlated with VPA and MVPA (r = .23 and r = .22, p < .05). Past 

studies have supported the inclusion of HV in the prediction of behaviour such as 

the work conducted by Weiss and Larsen (1990) and Wild et al (2004). However, 

both of these studies used adult samples and examined different health behaviours 

(HPB and adherence to a clinical treatment, respectively) to the current study. 

Therefore, it is difficult to draw conclusions based on the current findings due to 

the different age groups used, which may have had an influence on the prediction 

of health behaviours (Eiser et al, 1989). 
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The constructs in the MSLTc (Chater, 2006) included in this current study were 

unable to directly explain PA behaviour. However, previous studies, which have 

looked at individual constructs such as Bélanger-Gravel and Godin (2010) have 

reported that intention and self-identity predicted self-reported PA (β = .25, p < 

.001 and β = .19, p < .01, respectively). This current study did not measure the 

intention-behaviour relationship as this has previously been reported in study 5 

with non-significant relationships found between these two variables for this 

dataset. 

 

There were a number of limitations in this current study. Firstly, the sample size 

for both parts 1 and 2 was compromised by a large exclusion of participants from 

the original HAPPY study sample. This was due to incomplete questionnaire data 

in part 1, which led to the sample size decreasing by 101 for this part of the 

analysis (n =148). For part 2, the sample size decreased to 68 participants due to 

the accelerometry inclusion criteria for measuring habitual PA not being met by a 

large number of participants (Trost et al, 2000; Mattocks et al, 2008). 

 

It has been suggested that a shorter measurement time could be employed to 

record habitual PA with 3 days monitoring providing a reliability of R = .70 with 

no preference for including a weekend day (n = 5595) (Mattocks et al, 2008). 

However, the results reported in study 1 found a difference in activity levels 

between weekday and weekend day, which suggests that a variation in activity 

between these two time periods is present in this sample. Mattocks et al (2008) 

acknowledge that smaller sample sizes may need to monitor activity for more 

days, which as study 1’s results confirm that this current study’s accelerometry 

criteria is justified. Future studies should look at possible compliance strategies to 

enhance adherence (Van Coevering et al, 2005; Sirard and Slater, 2009). 

 

Secondly, all participants’ data were pooled together to meet the multivariate test 

assumptions, which meant that the relationship between the predictor variables 

and outcome variables for boys and girls were not examined separately, and may 

have confounded the results. Bélanger-Gravel and Godin (2010) observed that 
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boys’ reported self-efficacy explained PA intentions better than girls’ reported 

self-efficacy (β = .49 vs. β = .28, p < .001, respectively) but girls’ self-identity 

was stronger than boys in the prediction of PA intentions (β = .28, p < .001 vs. β = 

.20, p < .01, respectively). These observations could not be made in the current 

study due to the sample size restrictions. 

 

Thirdly, a limitation of the statistical analysis was the employment of separate 

multiple regression analyses. This study extended unpublished research to explore 

the direct relationships between the constructs of the MSLTc (Chater, 2006) and 

accelerometry-measured PA. The MSLTc (Chater, 2006) has not been validated 

so this study was an exploratory analysis of the direct relationship between these 

constructs and behaviour. The participants included in this study were part of a 

larger study (the HAPPY study). The PhD candidate had limited control over the 

variables measured in the HAPPY study as the funding for the study had been 

gained prior to them taking post. This study did not attempt to test the complete 

model of the MSLTc (Chater, 2006). It did, however, examine the relationships 

between constructs from this theory to directly predict behaviour. However, it is 

acknowledged that to test the complete theoretical model that SEM should have 

been employed. This is a limitation of this study and future research extending 

these findings should look to test the complete theoretical model’s (MSLTc, 

Chater, 2006) predictions of behaviour through intentions rather than performing 

separate regression analyses. 

 

In conclusion, this study supports the utilisation of the constructs in the MSLTc 

(Chater, 2006) in the prediction of PA intentions with PSI providing a significant 

contribution to the model but the constructs in the MSLTc (Chater, 2006) were 

unable to predict accelerometry-measured PA. This is the first study to our 

knowledge which has tested the constructs included in the MSLTc (Chater, 2006) 

to directly predict behaviour. The promising results regarding the significant 

correlations between HV and the two outcome variables (VPA and MVPA) 

suggest more evidence is needed to fully understand the potential application of 

this theoretical model in a PA context. 
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Chapter 10: Study 7: Determining the effectiveness of the HAPPY 

study interventions on physical activity behaviour, fitness and 

psychological constructs 
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10.0 Study map 

 

Summary of objectives and key findings 

Study Objectives and key findings 

Study 1: Objectively 

measured baseline physical 

activity levels and 

sedentary behaviours of a 

sample of HAPPY study 

participants. 

Objectives: 

• To compare the PA levels and sedentary behaviours of a 

sample of HAPPY study participants by the day (weekday and 

weekend day), sex and school age (middle and upper). 

• To compare whole week PA levels and sedentary behaviours 

of a sample of HAPPY study participants by sex and school age. 

Key findings: 

• The day (weekday vs. weekend day) had a significant effect 

on sedentary behaviour, MPA, VPA and MVPA (p < .001). 

• A significant interaction effect was found between the day, 

sex and school age on time spent in VPA and MVPA. The 

difference between weekday and weekend day time spent in 

VPA and MVPA was greatest for the boys in the middle school 

age group. 

• Boys spent more time in MVPA than girls (mean difference 

(whole week) = 16.46 minutes/day). 

Study 2: Comparing self-

reported vs. accelerometry 

measured total moderate-

vigorous physical activity 

for weekdays and weekend 

days.  

Objectives: 

• To assess the differences in self-report and accelerometry 

measured total MVPA for weekdays and weekend days in a 

sample of HAPPY study participants. 

Key findings: 

• Self-reported total MVPA significantly underestimated 

objectively measured total MVPA for both boys and girls on 

weekdays and for girls on weekend days (p < .01). 

• No significant sex differences for either self-reported or 

accelerometry measured total MVPA for either time period.  

• Little to no correlations were found between self-reported and 

accelerometry measured total MVPA for weekdays (r = .12) and 

weekend days (r = .06). 

Study 3: A comparison of 

two triaxial accelerometer 

cut-offs: Estimation of 

physical activity levels 

Objectives: 

• To compare two RT3® triaxial accelerometer cut-offs 

(Vanhelst et al, 2010b vs. Rowlands et al, 2004) across each of 

the activity categories in a sample of HAPPY study participants. 
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across five activity 

categories. 

Key findings: 

• Although significant differences were found between the two 

published cut-offs for all five activity categories (effect sizes 

ranging from .88 to .99), the correlation coefficients indicated 

that the cut-offs were significantly correlated for all five activity 

categories, r = .75-.1 (p < .01). 

• Non-significant sex differences were found when using the 

SEDV cut-off but using the SEDR cut-off led to girls spending 

more time in this behaviour than boys (499.22 ± 55.74 vs. 

473.60 ± 67.09 minutes/day, respectively) with the difference 

approaching significant (p = .05). 

• Non-significant sex differences were found when using the 

MPAR cut-off but the MPAV cut-off led to boys spending more 

time in this intensity than girls (112.96 ± 32.81 vs. 97.28 ± 

26.60 minutes/day, p < .05, respectively). 

• A lack of agreement found between two published cut-offs 

with sedentary and LPA cut-offs demonstrating the largest mean 

errors of -270.39 minutes/day (95% limits of agreement -344.64 

to -196.13) and 268.06 minutes/day (95% limits of agreement 

193.78 to 342.34), respectively. 

Study 4: Are moderate and 

vigorous intensity physical 

activity levels, and body 

composition effective 

predictors of 

cardiorespiratory fitness? 

 

Objectives: 

• To determine what body composition measures and PA 

variables were the most significant predictors of CRF in a 

sample of HAPPY study participants. 

Key findings: 

• % BF, BMI and WC were inversely correlated with CRF 

scores (r = -.74; -.60; -.39, p < .001, respectively). 

• Both MPA and VPA were positively correlated with CRF (r = 

.21, p < .05, r = .41, p < .001, respectively). 

• The final regression model revealed that % BF and BMI were 

negatively associated with CRF (β = -.44 and β = -.53, p < .01, 

respectively) and WC and VPA were positively associated with 

CRF (β = .27, p < .05 and β = .27, p < .01, respectively) after 

controlling for sex and school age. 

Study 5: An exploratory 

investigation testing 

whether constructs within a 

Revised Theory of Planned 

Objectives: 

• Part 1: To investigate if the constructs in the RTPB were able 

to predict intentions to be active. 

• Part 2: To determine if the constructs in the RTPB were able 
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10.1 Introduction 

 

It has been documented throughout the development of this thesis that regular 

participation in PA is associated with many physiological and psychological 

health benefits (DoH, 2004). In study 1, the results for whole week data measured 

using accelerometry revealed that a large percentage of both middle and upper 

school age group participants (10-12 and 13-14 year old, respectively) were 

achieving the levels of PA specified in the guidelines (93 and 96%, respectively) 

(n = 94) (DoH, 2004). In contrast to the current research findings were the results 

reported in the HSE (2008), that only 33% of boys and 21% of girls aged 4-15 

years old were achieving the levels of PA stipulated in these guidelines (n = 770) 

Behaviour can directly 

predict (1) intentions to be 

active and (2) 

accelerometry-measured 

moderate, vigorous and 

moderate-vigorous physical 

activity levels? 

to predict objectively measured PA of varying intensities. 

• Part 3: To determine if intentions were able to predict 

objectively measured PA of varying intensities. 

Key findings: 

• The constructs in the RTPB predicted intentions to be active, 

R2 = .38, F(5, 171) = 20.19, p < .001. Attitudes (β = .38. p < 

.001) and subjective norms (β = .27, p < .001) provided 

significant contributions to the final regression model. 

• The constructs in the RTPB and intentions did not predict PA 

levels. 

Study 6: An exploratory 

investigation testing 

whether constructs within 

the Modified Social 

Learning Theory for 

Children can predict (1) 

intentions to be active and 

(2) accelerometry-measured 

moderate, vigorous and 

moderate-vigorous physical 

activity levels? 

Objectives: 

• Part 1: To investigate if the constructs in the MSLTc (Chater, 

2006) was able to predict intentions to be active. 

• Part 2: To determine if the constructs in the MSLTc (Chater, 

2006) was able to predict objectively measured PA (RT3® 

triaxial accelerometers) of varying intensities (MPA, VPA and 

MVPA). 

Key findings: 

• The constructs in the MSLTc (Chater, 2006) significantly 

predicted intentions to be active, R2 = .13, F(6, 147) = 3.4, p < 

.01. PSI (β = .27, p < .01) provided the only significant 

contribution in the final regression model. 

• The constructs in the MSLTc (Chater, 2006) did not predict 

PA levels. 
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(DoH, 2004; DoH, 2009a). The large age range used in the HSE (2008) makes the 

results difficult to compare (DoH, 2009a). 

 

However, the results for the HSE (2008) have been subsequently separated into 

two smaller age categories (4-10 and 11-15 year olds, respectively) (DoH, 2009a). 

The results revealed that for the older age group which is more comparable to the 

HAPPY study age range that only 7% of boys achieved the levels of PA stipulated 

in the guidelines but none of the girls within this age range reached the levels of 

PA stipulated in the guidelines (DoH, 2004; DoH, 2009a). It has been previously 

stated that girls are more susceptible than boys to decreased engagement in PA at 

the onset of and during adolescence (DoH, 2009a). However, these figures also 

indicate that a large percentage of boys are failing to participate in the necessary 

levels of PA needed for health benefits (DoH, 2009a). 

 

Kohl et al (2000) reported that PA behaviours practised in childhood often track 

through to adulthood and guide lifestyle habits. Whilst positive results were 

reported in study 1, the findings documented in the HSE (2008) highlight that a 

large percentage of children and adolescents are not achieving the recommended 

levels of PA needed for health benefits, suggesting a need for intervention or 

physical activity promotion strategies (Cale and Harris, 2006; DoH, 2009a). 

 

The school has been recognised as an ideal environment for children and 

adolescents to increase time spent in PA (Cale and Harris, 2006; van Sluijs et al, 

2007). It has been acknowledged that there are a number of benefits of 

implementing PA interventions in schools (Ringuet and Trost, 2001; Naylor and 

McKay, 2009),  including the ease of access to participants; the large amounts of 

time spent by participants in this environment during the school year, the facilities 

available which typically provide an environment that can readily support active 

behaviours, along with the necessary personnel who have experience and 

expertise to encourage regular PA in this population (Ringuet and Trost, 2001; 

Naylor and McKay, 2009). 
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There have been numerous intervention studies which have aimed to increase time 

spent in PA as well as promote psychological health through a variety of 

approaches, and they fall into three main categories: educational, environmental 

or multi-component approaches (van Sluijs et al, 2007). A review of the 

effectiveness of the three main categories for school-based PA interventions found 

that educational interventions, which aim to increase knowledge, enhance 

motivation and attitudes towards the benefits of behaviour change have had 

limited success in changing PA levels (Naylor and McKay, 2009) but have been 

effective at improving general health knowledge, exercise-related knowledge 

along with exercise self-efficacy (Kahn et al, 2002). 

 

In contrast, environmental interventions have reported successful behaviour 

change such as the Stratton and Mullen (2005) study which found that changing 

the break time environment by painting multi-coloured markings on the 

playground significantly increased time spent in MVPA by 13.6% and VPA by 

4.5%. It has also been found that changing the PE environment has been 

successful in forging positive behaviour changes in PA (Naylor and McKay, 

2009). 

 

One such PE intervention is the SPARK programme which aimed to enhance PA 

levels during PE by implementing two different intervention conditions 

(specialist-led and teacher-led) and comparing to a control (Sallis et al, 1997). 

This intervention was multi-component and used both self-management 

techniques along with changing the content of the PE lessons to change behaviour 

(Sallis et al, 1997). The results from this study revealed that the most active 

children were taught in the specialist-led condition and completed 40.20 

minute/week MVPA, which was over twice as many minutes as the control 

condition (17.80 minutes/week) and over seven minutes more MVPA per week 

than the teacher-led condition (32.70 minutes/week) (Sallis et al, 1997). 

 

The incidence of school-based PA interventions in the UK is steadily increasing 

with a variety of approaches implemented but the evidence remains limited on the 
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most effective approach to use (van Sluijs et al, 2007). A recently published UK-

based environmental approach was conducted by Ridgers, Fairclough and Stratton 

(2010a) who measured the effectiveness of changing the playground environment 

on elementary schoolchildren’s MVPA and VPA during morning and lunchtime 

breaks over a 12-month period (n = 470). 

 

The playground environments in the intervention schools (n = 15) were 

redesigned and featured playground markings and physical structures (Ridgers et 

al, 2010a) and subsequent PA levels were compared to those in eleven control 

schools (Ridgers et al, 2010a). Schoolchildren in the intervention group engaged 

in 1.4% more VPA (as measured by accelerometry) during lunchtime breaks in 

comparison to the control group (Ridgers et al, 2010a). Ridgers et al (2010a) 

found that behaviour change was strongest 6-months post intervention and the 

effectiveness decreased between 6-12 months post-intervention. It appears that the 

participants have not reached the maintenance stage of behaviour change 

proposed in the stages of change model (Prochaska and Marcus, 1994 as cited in 

Biddle and Mutrie, 2001) and more reinforcement may have been needed as they 

were in the often unstable action stage of behaviour change (Biddle and Mutrie, 

2001). 

 

Another UK school-based intervention study, which successfully increased total 

time in MVPA along with increased daily steps, was the GF2R intervention 

(Gorely et al, 2009b). The intervention aimed to increase PA across multiple 

settings such as classroom-based sessions and physically active sessions (Gorely 

et al, 2009b). The GF2R intervention was conducted over a 10-month time period 

and included four intervention schools and four control schools with all children 

aged between 7-11 years old (n = 589) (Gorely et al, 2009b). Children in the 

intervention condition were on average completing 1631 steps per day more than 

the children in the control condition by the end of the intervention (Gorely et al, 

2009b). The results were similar for total MVPA, which was measured using 

accelerometry and revealed that the children in the intervention condition 

complete 20 minutes more total MVPA than the children in the control condition, 
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which was calculated as a 15% significant difference between the two conditions 

(Gorely et al, 2009b). 

 

However, whilst these studies have demonstrated that school-based PA 

interventions can have a positive influence on schoolchildren’s PA levels, it has 

been highlighted that a lack of precision in the measurement of PA and a reliance 

on self-reported PA methods has meant that the results are interpreted with 

caution (Naylor and McKay, 2009; van Sluijs et al, 2007). In an effort to 

overcome these limitations in measurement, this study employed triaxial 

accelerometry as an objective measure of PA. The study aims were twofold: (1) to 

compare the effectiveness of the HAPPY study intervention conditions versus a 

control on MVPA levels and CRF, and (2) to compare the effectiveness of the 

HAPPY study intervention conditions versus a control on constructs and 

intentions relating to PA in the context of the RTPB and the MSLTc. 

 

10.2 Method 

 

Primary aims of the HAPPY study were to compare the effectiveness of three 

interventions versus control on increasing overall time spent in MVPA during 

school and leisure time (including weekend days), and improving physical fitness, 

physical health and psychosocial well-being in 10-14 year old schoolchildren. The 

HAPPY study included three intervention conditions: a HE condition; a PHP 

condition and a YL condition, with all interventions being compared with a 

control. A full explanation of the HAPPY study intervention conditions can be 

found in ‘the HAPPY study interventions’ section of the main methods (chapter 

3). 

 

Study 7 was separated into four parts for the data analysis to aid interpretation of 

the findings. The four parts were: Part 1: Measuring change in MVPA; Part 2: 

Measuring CRF change scores; Part 3: Measuring the RTPB constructs and 

intentions change scores, and Part 4: Measuring the MSLTc constructs and 

intentions change scores. 
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10.2.1 Sample sizes 

 

Sample numbers at each data collection (DC) for the measured constructs are 

displayed in table 10.1. Three 7-day accelerometry DCs were implemented during 

the intervention year due to the timing of third and final DC and to ensure a post 

intervention data collection was completed before the summer term finished. This 

meant a baseline DC, a mid-year DC and post intervention DC was completed. A 

breakdown of the sample sizes for each condition at each DC for the measured 

constructs is displayed in each of the respective mean change score tables. 
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Table 10.1: Sample sizes at data collection for all measured constructs. 

Time Variables 

 

PA CRF 

RTPB MSLTc 

 Attitude SN BSSE Intentions CHLOC GSE HV PSI Intentions 

Change from baseline DC to mid-

year DC 42           

Change from baseline DC to post 

intervention DC 19           

Change from mid-year DC to post 

intervention DC 20           

Change from baseline DC to DC 2  144 89 89 89 89 72 72 72 72 72 

Change from baseline DC to DC 3  112 141 141 141 141 91 91 91 91 91 

Change from baseline DC to post 

intervention DC  115 151 151 151 151 119 119 119 119 119 

Change from DC 2 to DC 3  106 86 86 86 86 62 62 62 62 62 
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Table 10.1: Continued. 

Time Variables 

 

PA CRF 

RTPB MSLTc 

 Attitude SN BSSE Intentions CHLOC GSE HV PSI Intentions 

Change from DC 2 to post 

intervention DC  106 103 103 103 103 82 82 82 82 82 

Change from DC 3 to post 

intervention DC  83 90 90 90 90 43 43 43 43 43 

Notes: Abbreviations: PA = Physical Activity; CRF = Cardiorespiratory Fitness; SN = Subjective Norms; BSSE = Behaviour 

Specific Self-Efficacy; CHLOC = Children’s Health Locus of Control; GSE = Generalised Self-Efficacy; HV = Health Value; PSI = 

Perceived Self-Image, DC = Data Collection. 
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10.2.2 Materials 

 

To avoid repetition, the materials for each part of study 7 (parts 1-4) have been 

explained in more detail in the ‘data collection measurements’ section of the main 

methods (chapter 3). A more detailed explanation of the intervention and control 

conditions is also found in ‘the HAPPY study interventions’ section of the main 

methods (chapter 3). 

 

10.2.3 Procedures 

 

Part 1 included an analysis of 7-day habitual PA levels, which were measured 

objectively at baseline, mid-year and post intervention. For the other three parts 

(parts 2-4), all measures were recorded at baseline, DC 2, DC 3 and post 

intervention DC. A more detailed explanation of the procedures can be found in 

the ‘data collection measurements’ section of the main methods (chapter 3). The 

HAPPY study received approval from the University Ethics Committee prior to 

collecting any data. The full HAPPY study ethics proposal can be found in 

Appendix A, which also details the confidentially of participants data along with 

informed consent and withdrawal from the study. 

 

10.2.4 Data reduction 

 

The data reduction processes involved in parts 1-4 of study 7 have been explained 

in more detail in the ‘data collection measurements’ section of the main methods 

(chapter 3). 

 

10.2.5 Statistical analysis 

 

Exploratory data analysis was completed prior to conducting the main analyses. 

No univariate or multivariate outliers were found in parts 1-4. All other test 

assumptions were met prior to conducting the main analyses for the parametric 

tests employed (Appendix H details the test assumptions for all four parts). For all 
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four parts of this study, differences between conditions were observed at baseline, 

which meant that differences in scores between baseline and subsequent DCs 

could not be assessed accurately unless baseline conditions were ‘standardised’. 

Vickers and Altman (2001) suggest calculating a change score, which is the 

follow-up score subtracted from the baseline score and employing an Analysis of 

Covariance (ANCOVA) to test for differences between groups with the change 

score as the outcome variable and controlling for the effect of baseline scores, sex 

and school age as covariates. 

 

For part 1, two one-way ANCOVAs were employed to test for differences in the 

outcome variable (MVPA change scores at the mid-year DC and post-intervention 

DC) whilst controlling for baseline MVPA scores, sex and school age as 

covariates. A further one-way ANCOVA was employed to test for differences in 

MVPA change scores post intervention whilst controlling for mid-year DC 

MVPA scores, sex and school age as covariates. 

 

For part 2, three one-way ANCOVAs were employed to test for differences in the 

outcome variable (CRF changes scores at DC 2, DC 3 and post intervention DC) 

whilst controlling for CRF baseline scores, sex and school age as covariates. Two 

one-way ANCOVAs were employed to test for differences in the outcome 

variable (CRF change scores for DC 3 and for post intervention DC) whilst 

controlling for CRF DC 2 scores, sex and school age as covariates. A further one-

way ANCOVA was employed to test for differences in CRF change scores for 

post intervention whilst controlling for CRF DC 3 scores, sex and school age as 

covariates. 

 

For parts 3 and 4, three one-way Multivariate Analysis of Covariance 

(MANCOVA) tests were employed to test for differences in the multiple outcome 

variables (the RTPB constructs and intentions change scores and the MSLTc 

constructs and intentions change scores at DC 2, DC 3 and post intervention DC) 

whilst controlling for baseline scores (constructs in the respective models and 

intentions), sex and school age as covariates. Two one-way MANCOVAs were 
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employed to test for differences in the outcome variables (change scores in 

respective models and intentions at DC 3 and post intervention DC) whilst 

controlling for DC 2 scores (constructs in the respective models and intentions), 

sex and school age as covariates. A further one-way MANCOVA was employed 

to test for differences in the outcome variables (change scores in respective 

models and intentions at post intervention DC) whilst controlling for DC 3 scores 

(constructs in the respective models and intentions), sex and school age as 

covariates. 

 

Missing data analysis was conducted for parts 2, 3 and 4, which led to the score 

being carried forward from the previous data collection with this method being 

applied previously in the Farpour-Lambert et al (2009) study. The data was 

analysed using the Statistical Package for the Social Sciences, version 17 (SPSS 

Inc., Chicago, IL, USA). The level of significance was set at p < .05. 

 

10.3 Results 

 

10.3.1 Part 1: Measuring the effectiveness of the HAPPY study interventions 

on MVPA change scores 

 

10.3.1.1 Descriptive statistics 

 

A total of 42 participants (mean age: 11.84 ± 1.46 years) were included in the first 

data analysis which looked at MVPA change scores between baseline and the 

mid-year DC. The two subsequent DCs resulted in a drop-out of approximately 

50% with 19 (mean age: 10.89 ± .61 years) and 20 (mean age: 11.25 ± .59 years) 

participants achieving the accelerometry inclusion criteria when analysing MVPA 

change scores between baseline and post intervention DC and between mid-year 

DC and post intervention DC, respectively. Table 10.2 details the mean change 

scores for all intervention and control conditions. 
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Table 10.2: MVPA change scores for each physical activity data collection for 

all conditions. 

Conditions 

 

 

Time 

 

 

n 

 

 

Mean change 

score 

(minutes/day) 

SD 

 

 

HE 

 

Change from baseline DC to 

mid-year DC 

10 

 

1.12 34.25 

 

Change from baseline DC to 

post intervention DC 

5 

 

-23.15 26.92 

 

Change from mid-year DC to 

post intervention DC 

4 

 

-37.27 45.97 

PHP 

 

Change from baseline DC to 

mid-year DC 

20 

 

-12.45 35.46 

 

Change from baseline DC to 

post intervention DC 

8 

 

-8.76 52.78 

 

Change from mid-year DC to 

post intervention DC 

8 

 

-7.26 64.86 

YL 

 

Change from baseline DC to 

mid-year DC 

4 

 

-40.33 44.45 

 

Change from baseline DC to 

post intervention DC 

4 

 

-43.84 34.51 

 

Change from mid-year DC to 

post intervention DC 

3 

 

12.14 26.07 

Control 

 

Change from baseline DC to 

mid-year DC 

8 

 

-11.57 32.61 

 

Change from baseline DC to 

post intervention DC 

2 

 

-55.83 83.67 

 

Change from mid-year DC to 

post intervention DC 

5 

 

-42.21 53.71 
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Table 10.2: Continued. 
Conditions 

 

 

Time 

 

 

n 

 

 

Mean change 

score 

(minutes/day) 

SD 

 

 

All conditions 

 

Change from baseline DC to 

mid-year DC 

42 

 

-11.71 35.87 

 

Change from baseline DC to 

post intervention DC 

19 

 

-24.89 46.20 

 

Change from mid-year DC to 

post intervention DC 

20 

 

-19.09 54.64 

Notes: Abbreviations: DC = Data Collection; HE = Health-Education condition; 

PHP = Psychology Health-Promotion condition; YL = Youth-Led condition. 

 

10.3.1.2 Main analysis 

 

The findings for the three one-way ANCOVA’s are displayed in table 10.3. 

MVPA mean change scores between baseline and the mid-year DC for all 

conditions were not significantly different after controlling for the effect of the 

three covariates, F(3, 35) = 1.34, p = .28. Similar non-significant differences were 

found between conditions for MVPA change scores between baseline and post 

intervention DC, F(3, 12) = .38, p =.77 and between the mid-year DC and post 

intervention DC, F(3, 13) = 2.03, p =.16 after controlling for the three covariates. 

 

The covariate, baseline MVPA scores was significantly related to MVPA change 

scores between baseline and the mid-year DC, F(1, 35) = 19.21, p < .001). 

Similarly, the covariate, mid-year DC MVPA scores was significantly related to 

MVPA change scores between the mid-year DC and post intervention DC, F(1, 

13) = 5.87, p < .05. Also, the covariate, sex was significantly related to MVPA 

change scores between the mid-year DC and post intervention DC, F(1, 13) = 

11.51, p < .01 but was not related to the same outcome variable in the two 

previous analyses. School age was not significantly related to any of the outcome 

variables. 
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Table 10.3: Conditions (intervention and control) and covariates effect on the 

MVPA change scores for all three data collections. 

Change from 

baseline to mid-

year Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

 Corrected Model 24106.76 6 4017.79 4.91 .00 

 Intercept 503.32 1 503.32 .62 .44 

 Sex 11.41 1 11.41 .01 .91 

 

Baseline age 

(years) 

1137.28 1 1137.28 1.39 .25 

 

Baseline MVPA 

scores 

15715.86 1 15715.86 19.21 .00 

 Conditions 3299.44 3 1099.81 1.34 .28 

 Error 28636.97 35 818.20   

 Total 58498.72 42    

 Corrected Total 52743.73 41    

Change from 

baseline to post 

intervention   

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

 Corrected Model 18313.06 6 3052.18 1.82 .18 

 Intercept 137.90 1 137.90 .08 .78 

 Sex 8071.14 1 8071.14 4.82 .05 

 

Baseline age 

(years) 

1186.58 1 1186.58 .71 .42 

 

Baseline MVPA 

scores 

2467.18 1 2467.18 1.47 .25 

 Conditions 1916.28 3 638.76 .38 .77 

 Error 20108.48 12 1675.71   

 Total 50192.61 19    

 Corrected Total 38421.54 18    
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Table 10.3: Continued. 
Change from 

DC 2 to post 

intervention    

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

 Corrected Model 34081.10 6 5680.18 3.26 .04 

 Intercept 497.82 1 497.82 .29 .60 

 Sex 20042.17 1 20042.17 11.51 .00 

 

Mid-year DC age 

(years) 

3.69 1 3.69 .00 .96 

 

Mid-year DC 

MVPA scores 

10227.25 1 10227.25 5.87 .03 

 Conditions 10588.82 3 3529.61 2.03 .16 

 Error 22642.85 13 1741.76   

 Total 64013.02 20    

 Corrected Total 56723.94 19    

Notes: Abbreviations: DC = Data Collection. 

 

10.3.2 Part 2: Measuring the effectiveness of the HAPPY study interventions 

on CRF change scores 

 

10.3.2.1 Descriptive statistics 

 

Table 10.4 details the CRF change scores between each data collection. The final 

numbers for all conditions are also displayed in this table. 

 

10.3.2.1 Main analysis 

 

CRF change scores across conditions for five (between baseline and DC 2, 

baseline and DC 3, baseline and post intervention DC, DC 2 and post intervention 

DC, DC 3 and post intervention DC) of the six DC time points were not 

significantly different after controlling for the effect of the three covariates in the 

respective models. A significant difference was observed between conditions for 

CRF change scores between DC 2 and DC 3, F(3, 99) = 3.73, p < .05 after 
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controlling for the effect of the three covariates. Pairwise comparison (displayed 

in table 8H, Appendix H) confirmed significant differences between the HE and 

control conditions (mean difference = 3.57, p < .05) and the PHP and control 

conditions (mean difference = 4.78, p < .05). Both the HE and PHP conditions 

(adjusted means = .36 and 1.56, respectively) had positive change scores in 

comparison to the control condition (adjusted mean = -3.22). 

 

A non-significant trend was also observed for CRF mean change scores between 

DC 2 and post intervention DC, F(3, 99) = 2.64, p = .05 after controlling for the 

effect of the three covariates (highlighted in table 10.5), which suggests that 

differences exist between conditions. Pairwise comparisons (displayed in table 

10H, Appendix H) confirmed non-significant trends between the PHP and the YL 

conditions (mean difference = 3.95, p = .09) and the control and YL conditions 

(mean difference = 3.53, p = .10). The adjusted mean scores suggest that the YL 

condition had a positive but non-significant CRF change score whereas the PHP 

and control conditions had a negative but non-significant CRF change scores 

(adjusted mean for the YL, PHP and control conditions = 3.22, -.72 and -.31, 

respectively). 

 

The covariate, baseline CRF scores was significantly related to CRF change 

scores between baseline and DC 2, F(1, 137) = 45.73, p < .001. Similarly, this 

same covariate was significantly related to CRF change scores between baseline 

and DC 3, F(1, 105) = 58.09, p < .001, and between baseline and post intervention 

DC, F(1, 108) = 34.43, p < .001. The covariate, DC 2 CRF scores was 

significantly related to CRF change scores between DC 2 and DC 3, F(1, 99) = 

18.34, p < .001, and CRF change scores between DC 2 and post intervention DC, 

F(1, 99) = 16.93, p < .001. Finally, the covariate DC 3 CRF scores was 

significantly related to CRF change scores between DC 3 and post intervention 

DC, F(1, 76) = 8.45, p < .01. The covariates, sex and school age were not 

significantly related to any of the outcome variables. The main findings for part 2 

are found in table 10.5. 
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Table 10.4: CRF change scores for each data collection for all conditions. 

Conditions 

 

 

Time 

 

 

n 

 

 

Mean change 

score 

(ml/kg/min) 

SD 

 

 

HE Change from baseline DC to DC 2 47 1.99 8.79 

 Change from baseline DC to DC 3 39 2.09 9.85 

 

Change from baseline DC to post 

intervention DC 

31 

 

2.63 7.82 

 Change from DC 2 to DC 3 41 .59 4.82 

 

Change from DC 2 to post 

intervention DC 

31 1.14 4.90 

 

Change from DC 3 to post 

intervention DC 

27 

 

.09 4.32 

PHP Change from baseline DC to DC 2 30 1.61 5.59 

 Change from baseline DC to DC 3 20 3.07 6.13 

 

Change from baseline DC to post 

intervention DC 

23 

 

1.26 5.61 

 Change from DC 2 to DC 3 19 .72 4.43 

 

Change from DC 2 to post 

intervention DC 

20 

 

-.88 4.85 

 

Change from DC 3 to post 

intervention DC 

12 

 

-.85 5.17 

YL Change from baseline DC to DC 2 27 2.38 5.23 

 Change from baseline DC to DC 3 26 2.38 5.93 

 

Change from baseline DC to post 

intervention DC 

24 

 

4.54 6.98 

 Change from DC 2 to DC 3 21 .28 4.76 

 

Change from DC 2 to post 

intervention DC 

23 

 

3.28 7.21 

 

Change from DC 3 to post 

intervention DC 

22 

 

1.66 4.03 
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Table 10.4: Continued. 
Conditions 

 

 

Time 

 

 

n 

 

 

Mean change 

score 

(ml/kg/min) 

SD 

 

Control Change from baseline DC to DC 2 40 3.23 5.17 

 Change from baseline DC to DC 3 27 .72 4.96 

 

Change from baseline DC to post 

intervention DC 

37 

 

2.73 4.70 

 Change from DC 2 to DC 3 25 -3.02 4.73 

 

Change from DC 2 to post 

intervention DC 

32 

 

-.32 4.52 

 

Change from DC 3 to post 

intervention DC 

22 

 

2.10 3.09 

All conditions Change from baseline DC to DC 2 144 2.33 6.62 

 Change from baseline DC to DC 3 112 2.00 7.35 

 

Change from baseline DC to post 

intervention DC 

115 

 

2.79 6.33 

 Change from DC 2 to DC 3 106 .41 4.88 

 

Change from DC 2 to post 

intervention DC 

106 

 

.78 5.51 

 

Change from DC 3 to post 

intervention DC 

83 

 

.90 4.16 

Notes: Abbreviations: DC = Data Collection, HE = Health-Education condition; 

PHP = Psychology Health-Promotion condition; YL = Youth-Led condition. 
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Table 10.5: Conditions (intervention and control) and covariates effect on the 

CRF change scores for each data collection. 

  1. Change from baseline to DC 2 

Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected Model 1701.3 6 283.55 8.51 .00 

Intercept 227.72 1 227.72 6.84 .01 

Sex 11.42 1 11.42 .34 .56 

Baseline age (years) 3.92 1 3.92 .12 .73 

Baseline CRF 

scores 

1522.98 1 1522.98 45.73 .00 

Conditions 11.57 3 3.86 .12 .95 

Error 4562.78 137 33.3   

Total 7045.87 144    

Corrected Total 6264.08 143       

 2. Change from baseline to DC 3 

Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected Model 2254.74 6 375.79 10.57 .00 

Intercept 383.67 1 383.67 10.79 .00 

Sex 38.57 1 38.57 1.08 .30 

Baseline age (years) 44.88 1 44.88 1.26 .26 

Baseline CRF 

scores 

2066.13 1 2066.13 58.09 .00 

Conditions 179.27 3 59.76 1.68 .18 

Error 3734.47 105 35.57   

Total 6437.37 112    

Corrected Total 5989.2 111    
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Table 10.5: Continued. 
 3. Change from baseline to post intervention 

Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected Model 1264.55 6 210.76 6.89 .00 

Intercept 73.15 1 73.15 2.39 .13 

Sex 106.75 1 106.75 3.49 .06 

Baseline age (years) 17.05 1 17.05 .56 .46 

Baseline CRF 

scores 

1053.62 1 1053.62 34.43 .00 

Conditions 88.54 3 29.51 .96 .41 

Error 3305.25 108 30.60   

Total 5462.99 115    

Corrected Total 4569.8 114       

  4. Change from DC 2 to DC 3 

Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected Model 602.45 6 100.41 5.22 .00 

Intercept 86 1 86 4.47 .04 

Sex 38.37 1 38.37 1.99 .16 

DC 2 age (years) 2.08 1 2.08 .11 .74 

DC 2 CRF scores 353.06 1 353.06 18.34 .00 

Conditions 215.37 3 71.79 3.73 .01 

Error 1905.39 99 19.25   

Total 2525.86 106    

Corrected Total 2507.84 105       
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Table 10.5: Continued. 
 5. Change from DC 2 to post intervention 

Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected Model 673.25 6 112.21 4.42 .00 

Intercept 95.71 1 95.71 3.77 .06 

Sex 44.19 1 44.19 1.74 .19 

DC 2 age (years) 1.39 1 1.39 .05 .82 

DC 2 CRF scores 429.76 1 429.76 16.93 .00 

Conditions 201.01 3 67 2.64 .05 

Error 2512.97 99 25.38   

Total 3250.87 106    

Corrected Total 3186.22 105    

 6. Change from DC 3 to post intervention++ 

Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected Model 235.55 6 39.26 2.52 .03 

Intercept 25.22 1 25.22 1.62 .21 

Sex 18.23 1 18.23 1.17 .28 

DC 3 age (years) 1.82 1 1.82 .12 .73 

DC 3 CRF scores 131.59 1 131.59 8.45 .00 

Conditions 53.68 3 17.89 1.15 .33 

Error 1183.13 76 15.57   

Total 1485.89 83    

Corrected Total 1418.68 82       

Notes: Abbreviations: CRF = Cardiorespiratory Fitness; DC = Data Collection. 
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10.3.3 Part 3: Measuring the effectiveness of the HAPPY study interventions 

on the RTPB constructs and intentions change scores 

 

10.3.3.1 Descriptive statistics 

 

Table 10.6 details change scores for each RTPB construct and intentions across 

each condition for each DC time point. 

 

10.3.3.2 Main analysis 

 

The four conditions (HE, PHP, YL and control) did not have a significant effect 

on the change scores of the outcome variables (change scores for the RTPB and 

intentions constructs) between baseline and DC 2 (Pillai’s Trace = .11, F(12, 234) 

= .77, p = .68), baseline and DC 3 (Pillai’s Trace = .13, F(12, 390) = 1.51, p = 

.12), baseline and post intervention DC (Pillai’s Trace = .07, F(12, 420) = .81, p = 

.64), DC 2 and DC 3 (Pillai’s Trace = .17, F(12, 225) = 1.13, p = .34), DC 2 and 

post intervention DC (Pillai’s Trace = .11, F(12, 276) = .86, p = .59). 

 

The covariates, RTPB constructs and intentions (baseline or DC 2 or DC 3) had a 

significant effect on the change scores of the outcome variables in respective 

models. The covariate, sex had a significant effect on the change scores of the 

outcome variable between DC 3 and post intervention DC (Pillai’s Trace = .17, 

F(4, 77) = 3.81, p < .05). Non-significant trends were observed for school age 

suggesting that this covariate was having an effect on the change score outcome 

variables between baseline and DC 3 (Pillai’s Trace = .07, F(4, 128) = 2.37, p = 

.06) and between DC 2 and DC 3 (Pillai’s Trace = .12, F(4, 73) = 2.47, p = .05). 

The full outputs of the multivariate tests are displayed in tables 15H, 17H, 19H, 

21H, 23H and 25H (Appendix H). 

 

The change scores of the outcome variables were not significantly different across 

all conditions after controlling for the effect of the covariates. The covariates, 

RTPB constructs and intentions (baseline or DC 2 and DC 3) were significantly 



 

 272 

related to the corresponding change score outcome variables, e.g. baseline attitude 

scores predicted attitude change scores between baseline and DC 2. The covariate, 

sex was significantly related to intentions change scores between DC 3 and post 

intervention DC, F(1, 80) = 15.26, p < .001.  

 

School age was significantly related to BSSE change score between baseline and 

DC 3, F(1, 131) = 7.17, p < .05, and a non-significant trend was observed for 

subjective norms change score between baseline and DC 3, F(1, 131) = 3.77, p = 

.05. School age was also significantly related to subjective norms change score 

between DC 2 and DC 3, F(1, 76) = 9.49, p < .01, and a non-significant trend was 

observed for intentions change scores between the same data time points, F(1, 76) 

= 3.42, p = .07. The full outputs of the tests of between-subjects effects are 

displayed in tables 16H, 18H, 20H, 22H, 24H and 26H (Appendix H). 
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Table 10.6: Change scores for the RTPB constructs and intentions. 

Conditions 

 

 

Time 

 

 

n 

 

 

Attitude mean 

change score ± 

SD 

SN mean 

change score ± 

SD 

BSSE mean 

change score ± 

SD 

Intentions 

mean change 

score ± SD 

HE Change from baseline DC to DC 2 21 -.05 ± .98 -.02 ± 1.38 .24 ± 3.53 -.10 ± 1.05 

 Change from baseline DC to DC 3 41 -.07 ± .91 .17 ± 1.04 .22 ± 4.07 -.19 ± 1.26 

 

Change from baseline DC to post 

intervention DC 

45 .00 ± 1.03 -.01 ± 1.28 .27 ± 4.78 

 

-.30 ± 1.33 

 Change from DC 2 to DC 3 27 .01 ± .90 -.06 ± .99 -.78 ± 3.53 -.19 ± 1.06 

 Change from DC 2 to post intervention DC 28 -.07 ± 1.03 -.27 ± .85 -.25 ± 3.37 -.43 ± 1.17 

 Change from DC 3 to post intervention DC 32 -.01 ± .84 -.33 ± .72 .34 ± 4.01 -.26 ± 1.21 

PHP Change from baseline DC to DC 2 24 -.29 ± 1.15 .36 ± 1.04 .50 ± 3.97 .43 ± 1.81 

 Change from baseline DC to DC 3 32 -.01 ± 1.06 .03 ± 1.02 1.88 ± 4.80 -.19 ± 1.41 

 

Change from baseline DC to post 

intervention DC 

35 .01 ± 1.08 .16 ± 1.14 1.14 ± 6.03 

 

.12 ± 1.56 

 Change from DC 2 to DC 3 26 .09 ± 1.28 -.18 ± 1.05 1.12 ± 5.03 -.58 ± 1.40 

 Change from DC 2 to post intervention DC 28 .24 ± 1.33 .01 ± 1.07 1.82 ± 4.03 -.19 ± 1.45 

 Change from DC 3 to post intervention DC 17 -.01 ± .58 .33 ± .78 .59 ± 4.74 .63 ± .94 
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Table 10.6: Continued. 

Conditions 

 

 

Time 

 

 

n 

 

 

Attitude mean 

change score ± 

SD 

SN mean 

change score ± 

SD 

BSSE mean 

change score ± 

SD 

Intentions 

mean change 

score ± SD 

YL Change from baseline DC to DC 2 13 -.45 ± 1.62 .03 ± 1.06 .31 ± 5.11 .08 ± .71 

 Change from baseline DC to DC 3 25 -.17 ± 1.92 -.05 ± 1.00 1.00 ± 4.48 -.23 ± 1.27 

 

Change from baseline DC to post 

intervention DC 

27 -.31 ± 1.68 .22 ± 1.57 .74 ± 4.38 

 

.01 ± 1.58 

 

 Change from DC 2 to DC 3 11 .05 ± 1.25 -.21 ± .72 -.36 ± 2.84 -.12 ± 1.13 

 Change from DC 2 to post intervention DC 15 .29 ± 1.13 -.20 ± 1.35 .20 ± 5.99 .00 ± .75 

 Change from DC 3 to post intervention DC 15 .39 ± 1.39 -.02 ± 1.03 -2.67 ± 4.91 .49 ± 1.01 

Control Change from baseline DC to DC 2 31 -.10 ± 1.01 .26 ± 1.01 -.68 ± 4.26 .03 ± 1.37 

 Change from baseline DC to DC 3 43 .22 ± 1.25 .26 ± 1.04 .21 ± 4.38 .12 ± 1.32 

 

Change from baseline DC to post 

intervention DC 

44 .20 ± 1.25 .55 ± 1.30 .27 ± 4.56 

 

.38 ± 1.38 

 

 Change from DC 2 to DC 3 22 .08 ± 1.19 -.03 ± 1.08 .00 ± 3.41 .15 ± 1.02 

 Change from DC 2 to post intervention DC 32 .04 ± .89 .14 ± 1.13 .44 ± 3.70 .15 ± 1.69 

 Change from DC 3 to post intervention DC 26 -.10 ± .99 -.12 ± 1.20 .46 ± 3.37 -.01 ± .91 
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Table 10.6: Continued. 

Conditions 

 

 

Time 

 

 

n 

 

 

Attitude mean 

change score 

± SD 

SN mean 

change score ± 

SD 

BSSE mean 

change score ± 

SD 

Intentions mean 

change score ± 

SD 

All conditions Change from baseline DC to DC 2 89 -.19 ± 1.14 .19 ± 1.11 .00 ± 4.12 .12 ± 1.36 

 Change from baseline DC to DC 3 141 .02 ± 1.27 .13 ± 1.02 .73 ± 4.41 -.10 ± 1.31 

 

Change from baseline DC to post 

intervention DC 

151 .01 ± 1.24 .23 ± 1.32 .56 ± 4.94 

 

.05 ± 1.45 

 

 Change from DC 2 to DC 3 86 .06 ± 1.12 -.11 ± .99 .05 ± 3.96 -.21 ± 1.18 

 Change from DC 2 to post intervention DC 103 .10 ± 1.09 -.06 ± 1.08 .59 ± 4.13 -.12 ± 1.38 

 Change from DC 3 to post intervention DC 90 .03 ± .96 -.09 ± .96 -.08 ± 4.24 .10 ± 1.09 

Notes: Abbreviations: DC = Data Collection; HE = Health-Education condition; PHP = Psychology Health-Promotion condition; YL = 

Youth-Led condition. 
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10.3.4 Part 4: Measuring the effectiveness of the HAPPY study interventions 

on the MSLTc constructs and intentions change scores 

 

10.3.4.1 Descriptive statistics 

 

Table 10.7 details change scores for each MSLTc construct and intentions across 

each condition for each DC time point. 

 

10.3.4.2 Main analysis 

 

The four conditions did not have a significant effect on the change scores of the 

outcome variables between baseline and DC 2 (Pillai’s Trace = .33, F(15, 177) = 

1.46, p = .13), baseline and DC 3 (Pillai’s Trace = .14, F(15, 234) = .78, p = .71), 

baseline and post intervention DC (Pillai’s Trace = .16, F(15, 318) = 1.18, p = 

.29), DC 2 and DC 3 (Pillai’s Trace = .34, F(15, 147) = 1.24, p = .25), DC 2 and 

post intervention DC (Pillai’s Trace = .19, F(15, 207) = .93, p = .54), DC 3 and 

post intervention DC (Pillai’s Trace = .49, F(15, 90) = 1.16, p = .32). 

 

The covariates, baseline MSLTc constructs and intentions had a significant effect 

on the outcome variables (changes scores between baseline and DC 2, baseline 

and DC 3, baseline and post intervention DC). The covariates, DC 2 MSLTc 

constructs and intentions had a significant on the outcome variables (changes 

scores between DC 2 and DC 3). Similarly, the covariates CHLOC, HV and 

intentions (all DC 2) had a significant effect on the outcome variables (change 

scores between DC 2 and post intervention DC). The covariate, school age had a 

significant effect on the change scores between baseline and DC 2 (Pillai’s Trace 

= .21, F(5, 57) = 2.96, p < .05) and between baseline to DC 3 (Pillai’s Trace = .18, 

F(5, 76) = 3.38, p < .05). The other covariate, sex did not have a significant effect 

on any of the change scores of the outcome variables. The full outputs of the 

multivariate tests are displayed in tables 31H, 35H, 37H, 39H, 41H and 43H 

(Appendix H). 
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Significant differences were observed between conditions for the change score 

GSE between baseline and DC 2, F(3, 61) = 3.29, p < .05 after controlling for the 

effect of the covariates. Pairwise comparisons (table 34H, Appendix H) confirmed 

a significant difference between the YL and control conditions (mean difference = 

3.13, p < .05). The adjusted mean scores suggest that the YL condition had a 

positive GSE change score whereas the control condition had a negative GSE 

change score (adjusted mean for the YL and control conditions = 2.22 and -.91, 

respectively). All other change scores of the outcome variables were not 

significantly different across all conditions after controlling for the effect of the 

covariates. 

 

However, a non-significant trend was observed, which suggests that differences 

exist between conditions for CHLOC change scores between DC 3 and post 

intervention DC, F(3, 32) = 2.39, p = .09 after controlling for the effect of the 

covariates. Pairwise comparisons (table 46H, Appendix H) confirmed a difference 

between the YL and control conditions (mean difference = 3.41, p = .08). The 

adjusted mean scores suggest that YL condition had a positive CHLOC change 

score whereas the control condition had a negative CHLOC change score 

(adjusted means for the YL and control conditions = 1.97 and -1.45, respectively). 

 

The covariates, MSLTc constructs and intentions (baseline or DC 2) were 

significantly related to the corresponding change score outcome variable, e.g. 

baseline CHLOC scores predicted CHLOC change scores between baseline and 

DC 2. The covariate, sex was significantly related to GSE change scores between 

DC 2 and DC 3, F(1, 51) = 4.97, p < .05 and between DC 2 and post intervention 

DC, F(1, 71) = 4.88, p < .05 . The same covariate was significantly related to 

CHLOC change scores between DC 3 and post intervention DC, F(1, 32) = 5.60, 

p < .05. 

 

The other covariate, school age was significantly related to CHLOC change scores 

between baseline and DC 2, F(1, 61) = 10.10, p < .01; baseline and DC 3, F(1, 80) 

= 6.26, p < .05 and DC 3 and post intervention DC, F(1, 32) = 5.80, p < .05. 
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School age was significantly related to PSI change scores between baseline and 

DC 2, F(1, 61) = 4.45, p < .05. The same covariate was also significantly related 

to intentions change scores between baseline and DC 3, F(1, 80) = 5.93, p < .05 

and between DC 2 and DC 3, F(1, 51) = 4.86, p < .05. The full outputs of the tests 

of between-subjects effects are displayed in tables 32H, 36H, 38H, 40H, 42H and 

44H (Appendix H). 
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Table 10.7: Change scores for MSLTc constructs and intentions. 

Conditions 

 

 

Time 

 

 

n 

 

 

CHLOC mean 

change score ± 

SD 

GSE mean 

change score 

± SD 

HV mean 

change score 

± SD 

PSI mean 

change score 

± SD 

Intentions 

mean change 

score ± SD 

HE Change from baseline DC to DC 2 16 -.75 ± 2.54 1.56 ± 3.37 -.20 ± 1.06 .17 ± .43 -.27 ± .99 

 Change from baseline DC to DC 3 24 .04 ± 1.85 1.13 ± 2.85 .04 ± 1.11 .03 ± .49 -.15 ± 1.21 

 

Change from baseline DC to post intervention 

DC 31 -.35 ± 2.85 -.03 ± 3.92 .35 ± 1.23 -.06 ± .57 -.47 ± 1.05 

 Change from DC 2 to DC 3 22 .45  ± 1.95 -.09 ± 2.74 .16 ± .71 -.09 ± .49 -.29 ± 1.35 

 Change from DC 2 to post intervention DC 23 .09 ± 1.70 -.39 ± 3.12 .33 ± .83 -.12 ± .49 -.46 ± 1.43 

 Change from DC 3 to post intervention DC 16 -.31 ± 1.45 -1.56 ± 2.78 .23 ± .92 -.11 ± .57 -.25 ± .89 

PHP Change from baseline DC to DC 2 22 -1.36 ± 2.32 .00 ± 2.02 -.19 ± 1.04 -.20 ± .62 .33 ± 2.27 

 Change from baseline DC to DC 3 26 -.85 ± 2.44 .08 ± 2.86 -.12 ± 1.46 -.15 ± .67 .03 ± 1.88 

 

Change from baseline DC to post intervention 

DC 31 -.97 ± 2.68 -1.42 ± 3.90 .12 ± 1.27 -.21 ± .72 .26 ± 1.85 

 Change from DC 2 to DC 3 17 .29  ± 1.36 -.12  ± 2.96 .24 ± .72 -.06 ± .37 -.35 ± 1.46 

 Change from DC 2 to post intervention DC 22 -.05 ± 1.84 -.27 ± 2.57 .26 ± .99 -.01 ± .53 .11 ± 1.54 

 Change from DC 3 to post intervention DC 8 -1.00 ± 2.00 .50 ± 2.56 -.53 ± .88 -.12 ± .48 .75 ± 1.33 
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Table 10.7: Continued. 

Conditions 

 

 

Time 

 

 

n 

 

 

CHLOC mean 

change score 

± SD 

GSE mean 

change score 

± SD 

HV mean 

change score 

± SD 

PSI mean 

change score 

± SD 

Intentions 

mean change 

score ± SD 

YL Change from baseline DC to DC 2 12 -1.33 ± 2.06 2.42 ± 3.03 -.27 ± 1.01 -.31 ± .55 .00 ± .68 

 Change from baseline DC to DC 3 14 -.71 ± 2.79 1.57 ± 3.52 -.29 ± 1.37 -.04 ± .61 .07 ± 1.19 

 

Change from baseline DC to post intervention 

DC 19 -1.11 ± 2.96 .42 ± 3.69 -.12 ± 1.49 -.17 ± .50 .00 ± 1.22 

 Change from DC 2 to DC 3 8 .38  ± 1.06 .25  ± 3.24 -.25 ± 1.11 .29 ± .47 -.13 ± .80 

 Change from DC 2 to post intervention DC 14 -.86 ± 1.41 -1.07 ± 2.06 .29 ± 1.14 .18 ± .40 .00 ± .77 

 Change from DC 3 to post intervention DC 5 -.20 ± 1.30 -2.20 ± 3.56 .45 ± .48 .01 ± .68 -.27 ± 1.21 

Control Change from baseline DC to DC 2 22 -.77 ± 2.27 -1.50 ± 3.70 .05 ± 1.04 -.20 ± .55 .02 ± 1.37 

 Change from baseline DC to DC 3 27 -1.00 ± 2.42 -.07 ± 4.36 .22 ± 1.20 -.09 ± .63 .11 ± 1.11 

 

Change from baseline DC to post intervention 

DC 38 -1.26 ± 2.56 -.45 ± 3.76 .45 ± 1.09 .02 ± .69 .58 ± 1.15 

 Change from DC 2 to DC 3 15 -.07 ± 1.10 -1.07 ± 5.35 .12 ± .75 -.08 ± .28 -.47 ± 1.15 

 Change from DC 2 to post intervention DC 23 -.13 ± 1.52 .04 ± 4.07 .33 ± .95 -.05 ± .49 -.03 ± 1.86 

 Change from DC 3 to post intervention DC 14 -.36 ± 1.22 .29 ± 1.98 -.02 ± .83 .03 ± .40 -.10 ± 1.11 
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Table 10.7: Continued. 

Conditions 

 

 

Time 

 

 

n 

 

 

CHLOC mean 

change score ± 

SD 

GSE mean 

change score 

± SD 

HV mean 

change score 

± SD 

PSI mean 

change score 

± SD 

Intentions 

mean change 

score ± SD 

All conditions Change from baseline DC to DC 2 72 -1.04 ± 2.29 .29 ± 3.35 -.14 ± 1.02 -.14 ± .57 .05 ± 1.55 

 Change from baseline DC to DC 3 91 -.64 ± 2.35 .54 ± 3.47 .00 ± 1.28 -.07 ± .60 .10 ± 1.39 

 

Change from baseline DC to post 

intervention DC 119 -.92 ± 2.72 -.45 ± 3.83 .25 ± 1.24 -.09 ± .64 .13 ± 1.40 

 Change from DC 2 to DC 3 62 .27  ± 1.50 -.29 ± 3.59 .12 ± .77 -.03 ± .42 -.33 ± 1.26 

 

Change from DC 2 to post intervention 

DC 82 -.17 ± 1.65 -.35 ± 3.11 .30 ± .95 -.02 ± .49 -.11 ± 1.50 

 

Change from DC 3 to post intervention 

DC 43 -.44 ± 1.45 -.65 ± 2.72 .03 ± .88 -.05 ± .50 -.02 ± 1.11 

Notes: Abbreviations: DC = Data Collection; HE = Health-Education condition; PHP = Psychology Health-Promotion condition; YL = 

Youth-Led condition. 



 

 

10.4 Discussion 

 

The evidence suggests that a large percentage of both children and adolescents are 

not engaging in enough regular PA to experience the many associated health 

benefits (DoH, 2009a). In the DoH’s (2004) white paper, entitled ‘At least five a 

week’, the financial burden of physical inactivity was approximately £8.2 billion 

per year. Anderssen et al (2007) confirmed that low CRF is an important 

determinant of CVD risk in children and adolescents with excess body fat also 

identified as a significant risk factor. It appears that with the rising levels of 

physical inactivity coupled with the significant levels of obesity in childhood that 

there is a strong rationale for conducting PA interventions (Cale and Harris, 2006, 

Naylor and McKay, 2008). Stratton et al (2009) highlight that only a limited 

understanding exists of the most effective types of PA intervention. The 

prevention of physical inactivity in childhood is further justified by Kohl et al 

(2000) who suggest that PA behaviours practised during childhood often track 

through to adulthood and lifestyle habits. 

 

The purpose of this current study was to assess the effectiveness of the HAPPY 

study interventions versus a passive control by measuring 1. MVPA change scores 

at baseline, mid-year and post intervention and measuring 2. CRF change scores, 

3. the RTPB constructs and intentions change scores and 4. the MSLTc constructs 

and intentions change scores at baseline, DC 2, DC 3 and post intervention. To 

summarise, this study found that MVPA change scores did not significantly 

change across the four conditions as measured by accelerometry. For CRF 

significant differences were found between DC 2 and DC 3 change scores with 

both the HE and PHP conditions reporting positive change scores in comparison 

to the control condition. No other significant change score were found at the other 

five DC time points for CRF. 

 

The results for the RTPB constructs and intentions change scores revealed no 

significant change scores for any of the DC time points. The results for the 

MSLTc constructs and intentions revealed a significant change score for GSE 
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between baseline and DC 2 with the YL condition producing a positive change 

score (adjusted mean = 2.22) for this time point in comparison to the control 

condition, which displayed a negative change score (adjusted mean = -.91). A 

non-significant trend was also observed between DC 3 and post intervention DC 

for CHLOC with the YL condition again producing a positive change score in 

comparison to the control condition. 

 

The current study found that none of the three intervention conditions had a 

significant positive effect on PA levels, which is unlike the majority of findings 

reported in the van Sluijs et al (2007) systematic review who documented that 

67% of children and adolescent PA intervention studies (38 out of 57 reviewed 

studies) reported a positive intervention effect. Similarly, Gorely et al (2009b) 

found that 7-11 year old schoolchildren (n = 589) in the GF2R intervention 

condition significantly increased total daily steps and total MVPA in comparison 

to the control condition. The GF2R intervention was multi-component and its 

content has been explained previously in the literature review for this thesis. 

 

The GF2R intervention provided teachers with a CD-ROM to aid in the delivery 

of the intervention along with PE lesson plans (Gorely et al, 2009b). Similarly, in 

the HAPPY study, the school contacts who delivered the HE and the PHP 

approaches were provided with an intervention manual with guided lesson plans 

to assist in the delivery of each of the sessions. In contrast to the HAPPY study 

interventions, the GF2R intervention provided teachers with ideas for 

encompassing health and PA related issues into the whole school curriculum in 

such classes as literacy, numeracy, history, design, etc. (Gorely et al, 2009b). 

 

The HAPPY study interventions were implemented during the second half of each 

school term during the intervention year with the HE and PHP conditions 

comprising of three distinct units. In comparison, the teachers in the GF2R 

intervention were given a choice of delivering eight units, which included healthy 

eating as well as self-evaluation of PA levels (Gorely et al, 2009b). The HAPPY 

study did not focus on improving diet and therefore, did not include any content 
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on diet in any of the intervention conditions. The level of variety provided in the 

delivery of the GF2R intervention along with involving the parents led to changes 

in participants PA levels (Gorely et al, 2009b), which was not observed in this 

current study. 

 

The type of intervention approach has been questioned in the literature with 

Naylor and McKay’s (2009) review of school-based PA interventions finding that 

classroom-based education only intervention approaches were generally 

ineffective at increasing PA levels in elementary and high schoolchildren. Harris 

and Elbourn (1992 as cited in Cale and Harris, 2006) observe that there are 

limitations with the utilisation of classroom-based only PA interventions as they 

provide a sedentary approach to an active concept, which means that individuals 

are provided with the information but cannot actively experience it during the 

sessions. 

 

In support of the use of classroom-based PA interventions, the systematic review 

conducted by Kahn et al (2002) found that of the reviewed classroom-based 

studies no changes in behaviour were observed but the findings did reveal 

improvements in general health knowledge and exercise-related knowledge and 

exercise self-efficacy. The HE and PHP conditions in the HAPPY study aimed to 

enhance knowledge and understanding of the health benefits of PA along with 

highlighting the consequences of remaining sedentary. Future studies adopting 

either of these HAPPY study approaches may benefit from measuring general 

health knowledge and exercise-related knowledge directly (Kahn et al, 2002). 

 

Interestingly, Mahar et al (2006) found significant differences in ‘in-school’ steps 

(measured by pedometers) between children participating in a classroom-based 

PA programme versus control (5587 ± 1633 vs. 4805 ± 1542 p < .05, 

respectively). The schoolchildren in this study were all elementary school-age (n 

= 243) and the classroom-based intervention employed Energizers, which has 

been described in the literature as short PA sessions in the classroom lasting no 

more than 10 minutes, during which participants stand and move during academic 
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instruction (Mahar et al, 2006). Similarly, at least one session per unit in the HE 

condition of the HAPPY study included using a pedometer. This condition was 

multi-component but highlights the fact that information provided in a classroom-

based session can be combined with active engagement in PA, which thereby 

overcomes some of the limitations of classroom-based only approaches (Harris 

and Elbourn, 1992 as cited in Cale and Harris, 2006). 

 

Environmental intervention approaches have demonstrated positive changes in 

schoolchildren’s PA levels (Ridgers et al, 2010a). Ridgers et al (2010a) found that 

changing the playground environment had a positive effect on PA with children in 

the intervention schools participating in 1.4% more VPA during lunchtimes 

versus a control. However, this is a relatively small difference in VPA between 

the conditions (Ridgers et al, 2010a). Similarly, the YL condition in the HAPPY 

study encompassed an environmental approach by providing participants with 

new opportunities to be active during break/lunchtimes with a choice of 

innovative games. Although, no significant differences were found for PA levels 

in this study, the YL condition produced significant positive GSE (generalised 

self-efficacy) change scores in comparison to the control condition, which has 

been highlighted by van Stralen et al (2011) and Demetriou and Höner (2012) as 

an important mediator of targeting change in PA. 

 

The significant CRF change scores in this study were found between DC 2 and 

DC 3 with the HE and PHP conditions producing positive change scores for this 

time point in comparison to the control condition. However, these significant 

change scores were not replicated in the subsequent DC change scores for this 

variable (DC 2 and post intervention DC or DC 3 and post intervention DC). The 

A-CLASS Project, which included 9-10 year old schoolchildren (n = 160) found 

no significant improvements in fitness in any of the three intervention groups 

versus a control (Stratton et al, 2009). The interventions in the A-CLASS Project 

were a high intensity PA group, a PA signposting scheme and a fundamental 

movement skills group (Stratton et al, 2009). Stratton et al (2009) suggest that the 

sessions were not intense or frequent enough to produce a significant change in 
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fitness and recommended that to improve fitness in this age group that the Baquet 

et al (2003 as cited in Stratton et al, 2009) guidelines should be implemented. 

These involve children participating in 3-4 sessions of PA per week for 30-60 

minutes at an intensity above 80% maximum heart rate (Baquet et al, 2003 as 

cited in Stratton et al, 2009). 

 

The YL condition was the only intervention in the HAPPY study that involved 

structured engagement in physical activities during a designated time period (e.g. 

lunchtimes). However, PA intensity was not monitored during the YL intervention 

sessions and the frequency (3 times a week), duration (approximately 20 minutes) 

and time length of the units (four weeks) may not have been adequate to improve 

CRF as this intervention demonstrated no significant change scores (vs. control) 

for all six DC time points. The other two intervention conditions provided 

participants with the knowledge regarding the associated health benefits of PA 

and consequences of pursuing sedentary behaviours but as the Naylor and McKay 

(2009) suggest, classroom-based approaches are generally ineffective in 

increasing PA levels in school-aged children. However, the YL condition 

provided structured engagement in PA but wasn’t designed to provide children 

with the skills to transfer those experiences into leisure time like the aims of the 

classroom-based approaches. 

 

Whilst the prescription of PA was detailed in the HE and PHP conditions and PA 

was actively performed in the YL condition, no objective measurements were 

taken to record the specific intensity, duration and frequency of activity completed 

during these interventions time periods. Therefore, future studies looking to 

improve CRF as an outcome variable of a school-based intervention study should 

ensure that the correct intensity, frequency and duration of PA is performed and 

monitored throughout the intervention testing periods. 

 

The findings for the theoretical models (the RTPB and the MSLTc constructs and 

intentions) revealed only one significant result, which was that the YL condition 

produced positive GSE change scores in comparison to the control condition 
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between baseline and DC 2. This is an important finding given that self-efficacy 

has been found to be a significant predictor of PA intentions (Hagger et al, 2001a) 

and Bandura (2000) has documented that those with stronger self-efficacy beliefs 

anticipate a positive outcome through a good performance in comparison to those 

with low self-efficacy beliefs who expect a negative outcome and a poor 

performance. However, these results were not replicated at the following five DC 

time points. 

 

The HE condition did not produce significant change scores for any of the 

theoretical constructs. The HE condition focused on increasing self-awareness, 

promoting and initiating opportunities to be active along with providing the 

knowledge on the benefits of PA to health and well-being. The development of 

the HE condition was partly based on two theoretical models. The models 

included: (1) Bandura’s (1986) Social Cognitive Theory, which can be linked to 

the decision-making processes involved in the promotion and initiation of 

opportunities to be active; and (2) Prochaska and DiClemente (1983) 

Transtheoretical Model of Change, which can be associated with the participants 

progressing through the different stages of change through increased self-

awareness and knowledge. It appears that this condition was ineffective at 

changing any of the theoretical outcome variables measured in this study. 

 

However, in support of implementing this type of intervention, previous studies 

have demonstrated that attitude and subjective norms have important implications 

in promoting PA behaviours. Digelidis et al (2003) acknowledge that having a 

positive attitude towards being physically active is associated with performing 

that behaviour. The HE condition focused on providing the participants with the 

knowledge regarding the health benefits of PA along with the health 

consequences of pursuing a sedentary lifestyle. 

 

Digelidis et al (2003) found that over the course of a one-year intervention that 

participants involved in a PE intervention which utilised a task-orientated 

environment and promoted knowledge and understanding had enhanced attitudes 
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towards exercise and healthy eating versus a control (n = 783; age range: 11-14 

year olds). The HE condition was multi-component and used both classroom-

based education sessions along with practical-based sessions to increase 

understanding of the importance of PA to health. It has been recognised that 

adopting this type of approach can lead to positive changes in PA (van Sluijs et al, 

2007). However, the HE condition was ineffective at changing the constructs of 

the theoretical models employed in the HAPPY study with no beneficial effects 

being demonstrated in any of the six DC time points. 

 

No significant change scores were found for subjective norms between the 

intervention and control conditions in this current study. Previous studies such as 

Hamilton and White (2008) found that both subjective norms and group norms 

were significant predictors of PA intentions in 12-16 year old participants (n = 

423) and propose that PA intentions can be improved by promoting engagement 

in PA within friendship groups. The participants included in the HAPPY study 

were self-selected but this didn’t mean that they would be in their friendship 

groups and this may have resulted in the non-significant change scores with 

participants not having the social support of their friends whilst participating in 

the intervention, e.g. the YL condition (Hamilton and White, 2008). 

 

For the CHLOC construct, a non-significant trend was observed between DC 3 

and post intervention with the YL condition producing a positive change score in 

comparison to the control condition. Positive change scores in CHLOC signify 

that participants’ interpretation of their health is becoming more internal (Parcel 

and Meyer, 1978). These findings suggest that participants believe that their 

behaviours are a result of their own actions whereas an external CHLOC score 

would indicate that participants do not believe that these behaviours are within 

their control (Conner and Norman, 2005). Conner and Norman (2005) highlight 

that this model predicts that engagement in health-related behaviours is more 

likely when participants have more internal beliefs. The YL condition was the 

only intervention in the HAPPY study to actively engage participants in PA, 
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which may have led to these positive CHLOC change scores and more internal 

beliefs about performing PA between DC 3 and post intervention DC. 

 

No significant intentions change scores were reported when employing either 

theoretical model. However, when analysing the raw data, it becomes apparent 

that the participants included in the data analysis for both theoretical models 

demonstrated moderately strong PA intentions at baseline and the change in 

scores were relatively small across conditions suggesting intentions remained 

stable. Therefore, the interventions were ineffective at strengthening intentions to 

be active and the results reported in study 1 confirm that the majority of the 

participants analysed were already meeting the levels of PA specified in the 

guidelines (DoH, 2004). 

 

Digelidis et al (2003) found that schoolchildren in the experimental condition of a 

one-year PE intervention study, which utilised the Task, Authority, Rewards, 

Grouping, Evaluation, Timing (TARGET) model (Epstein, 1989; Treasure and 

Roberts, 1995 as cited in Digelidis et al, 2003) in adopting a task-orientated 

environment, did not have significantly different intentions versus control. 

Although, the HAPPY study interventions aimed to increase the amount of time 

spent participating in MVPA and highlighted the importance of meeting the levels 

of PA specified in the guidelines, these targets may not have been specific enough 

for the individuals included in this data analysis as they already had positive PA 

intentions (DoH, 2004; Digelidis et al, 2003). 

 

There were a number of limitations in this study. Firstly, the lack of compliance in 

wearing the PA monitor resulted in substantial drop out from baseline to the 

subsequent mid-year and post intervention data analyses. The fundamental factor 

determining the measurement of PA levels was the reliance on the participants 

wearing the devices (Rowlands, 2007) and achieving the accelerometry inclusion 

criteria for habitual PA (Trost et al, 2000; Mattocks et al, 2008). Although, the 

exclusion of participants not achieving the minimum wear times did not help the 

sample size, a larger problem was participant compliance. 
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The lack of compliance noted in this study has been highlighted previously in 

large cohort studies such as Mattocks et al (2008) who reported from a sample of 

6622 participants (11 year olds) who consented to wear an accelerometer to 

measure habitual PA resulted in a final study sample of 5595. The reasons given 

for the reduction of 1027 participants from the original sample was due to dropout 

and participants not achieving the minimum accelerometry inclusion criteria 

(Mattocks et al, 2008). Given that accelerometry decision rules continue to be 

updated, future studies may wish to consider a shorter time frame such as the 

Mattocks et al (2008) recommendations when assessing habitual PA levels. 

 

The A-CLASS Project aided compliance by using their intervention name on t-

shirts and baseball caps (Stratton et al, 2009). These items along with other items 

in their reward scheme (e.g. pedometer, yo-yos, music CD) were used as an 

incentive to attend the intervention sessions and testing days and wear the PA 

monitors (Stratton et al, 2009). This method used extrinsic motivation to aid 

compliance, which could have had a negative impact on adherence to PA (Biddle 

and Mutrie, 2001). The researchers observe the limitation of using extrinsic 

motivators and suggest that the rewards that were given out at the start of the 

project were extrinsically rewarding, however, the later rewards offered in the 

project were more intrinsically motivating as the rewards were increasing the 

participants’ PA e.g. the pedometer (Stratton et al, 2009). 

 

Secondly, the engagement in the three HAPPY study interventions varied between 

schools and was dependent upon the school contacts’ cooperation and willingness 

to deliver the intervention effectively. The contacts at the school, who were all 

teachers, were given intervention specific manuals explaining the content of the 

intervention units (the HE and the PHP conditions only). Each contact completed 

a training session at their school with a HAPPY study researcher to understand 

what was expected at each of the intervention sessions. Clear teaching plans were 

provided in the intervention manuals and guidelines were given with regards to 

the contact facilitating discussions amongst participants in the group. 
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However, the amount of training given to the contacts in the HAPPY study 

interventions may not have been sufficient in comparison to other teacher-led 

intervention approaches such as the SPARK program, which included a trained 

classroom teacher-led condition (Sallis et al, 1997). In this condition, teachers 

were trained for 32 hours over seven sessions during the first year of the study and 

during these training sessions, teachers actively took part in the activities and 

assistance was provided with the planning of the intervention sessions (Sallis et al, 

1997). The limited training given to the contacts in the HAPPY study may have 

had a detrimental effect on the delivery of the interventions and any subsequent 

changes in the outcome variables. 

 

The HAPPY study interventions may not have been intense enough to have had a 

specific effect on changing PA levels, fitness and intentions. The three 

intervention units were conducted over a four week block and repeated in the 

second half of each school term with one classroom-based session per week for 

the HE and PHP condition and three sessions per week for the YL condition. The 

different environments that the interventions were conducted in may have biased 

any positive changes in PA as the YL intervention participants were actively 

taking part in PA whereas the other two interventions used classroom-based 

approaches (PHP and HE conditions) and multicomponent approaches (HE 

condition) to promote future PA behaviours (Gravetter and Forzano, 2006). 

 

The HAPPY study interventions were not continuous like other intervention 

studies such as the A-CLASS Project which was conducted over a school year 

(October 2006-November 2007) with weekly sessions in all three intervention 

conditions (Stratton et al, 2009). It was acknowledged in the van Sluijs et al 

(2007) review that the levels of exposure to an intervention along with adherence 

are limiting factors in determining the effectiveness of an intervention. In terms of 

adherence, a record of attendance to the intervention sessions could have been 

matched to specific outcome variables to correlate the effectiveness of the 

HAPPY study (van Sluijs et al, 2007). 
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Participants in the HAPPY study were self-selected and the lack of hypothesised 

differences found in the outcome variables change scores suggests that these 

participants may not have benefited from this type of intervention as they were 

already participating in regular PA. The compliance of wearing the accelerometer 

was greater in the younger age group (e.g. baseline to mid year MVPA change 

scores; n = 27 (middle school); n = 15 (upper school)) in this current study. 

Therefore, future interventions may consider targeting the older age group (13-14 

year olds) as there is limited evidence measuring the effectiveness of PA 

interventions in this age group (Cale and Harris, 2006). 

 

Lastly, significant results for this study were that positive CRF change scores for 

the HE and PHP conditions versus the control condition were found between DC 

2 and DC 3 but no significant CRF change scores were found in the subsequent 

DC time points. The YL condition produced significant positive GSE change 

scores between baseline and DC 2 versus the control condition but these 

differences were again not replicated in the subsequent DC time points. Given 

these limited significant findings and the non-significant changes in MVPA and 

CRF (post DC 2 and DC 3 change scores), follow-up analyses post intervention 

were not conducted. However, it is necessary to acknowledge the importance of 

follow-up and future interventions that demonstrate effective change in health 

parameters should continue to measure adherence post intervention to observe if 

these changes in behaviour have been maintained (Gorely, et al, 2011). 

 

In conclusion, this study found across the four conditions that MVPA had not 

changed between any of the three DC time points. Similar findings were reported 

for CRF change scores with only one significant finding reported between change 

scores at DC 2 and DC 3. One positive finding was found with regards to the 

analyses of the theoretical models with significant change scores found between 

baseline and DC 2 for the YL condition versus the control condition and a non-

significant trend was reported between DC 3 and post intervention DC for the YL 

condition CHLOC change scores versus the control condition. This suggests that 

this type of intervention, which was of the ‘environmental’ type was beneficial in 
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improving some of the determinants of PA intentions. Future study design should 

be based on a critical awareness of the limitations highlighted in this study and 

others, and consider using multiple intervention approaches. Such approaches 

were deemed to show promise in both physiological and psychological measures 

at various DC time points in the HAPPY study. 

 



 

 294 

 

 

 

 

 

 

 

 

 

 

 

Chapter 11: Reflective chapter 
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11.1 Introduction 

 

There are a number of limitations and delimitations which have affected the 

findings presented in this thesis. These are explored in this chapter with particular 

emphasis on how these may have been a significant influence on the design, 

development and delivery of the HAPPY intervention study. 

 

11.2 The HAPPY study - Recruitment and compliance issues 

 

It has previously been acknowledged in study 2 that no single measure of PA 

exists that can accurately assess all aspects of this behaviour (Sternfeld and 

Goldman-Rosas, 2012). The accelerometry inclusion criteria employed in the 

present research (Rowlands et al, 2008 or Mattocks et al, 2008) meant that a 

significant proportion of participants were excluded from the data analysis. The 

lack of compliance by some participants with the requirement to wear the device 

for the durations needed to meet the criteria may have contributed to this large 

exclusion. In addition, the recruitment strategy employed (self-selection) for the 

HAPPY study may have also contributed to this problem by reducing the control 

over inclusion and exclusion criteria for the study, which may have resulted in 

participants only wearing the devices if they were actively engaged in regular PA. 

 

Interestingly, Sirard and Slater (2009) tested a number of strategies to promote 

accelerometry wear time compliance in children in school grades 9-12 (n = 87) 

and found that the compensation condition, which involved a monetary reward 

provided the highest compliance. 96% of participants completed at least four days 

wear time for the compensation condition, which was significantly higher (p = 

.04) than the other conditions (recording wear time in a diary (85%), reminder 

phone calls (72%) and control (70%)) (Sirard and Slater, 2009). This type of 

compliance could possibly bias the results by causing reactivity, which is 

problematic as participants may become more aware of their activities during the 

monitoring periods, which may lead to inaccurate findings (Gravetter and 

Forzano, 2006, Van Coevering et al, 2005). The use of compensation strategies in 
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one study may result in the findings being incomparable to other studies that have 

not used compliance incentives (Van Coevering et al, 2005). In the HAPPY 

study, participants were not given any monetary incentive to participate in the 

study due to restrictions in funding budgets, so may have been less motivated to 

wear the device. Not all studies, however, can justify and/or have the funding to 

reward volunteers for adequate accelerometer ‘wear time’. 

 

It is also possible that the accelerometry inclusion criteria may have added an 

element of bias to the findings by disproportionately including more participants 

who were actively engaged in PA and a tendency to exclude those who were not. 

Such bias may have contributed to the findings that a large percentage of 

participants (93% (n = 63) of middle school age group participants and 96% (n = 

25) of upper school age group participants) were achieving the levels of PA 

specified in the government PA guidelines (DoH, 2004, DoH, 2011). The findings 

cannot therefore be generalised due to the small sample size and the fact that the 

sample recruitment strategy covered only one geographic area (Bedfordshire, UK) 

(Patel, Doku and Tennakoon, 2003). Researchers planning future studies which 

aim to increase overall time spent in MVPA may be advised to assess PA at 

baseline as part of the recruitment inclusion criteria to enable the intervention to 

be targeted at those not meeting PA guidelines (DoH, 2004; DoH, 2011). 

Challenges relating to the recruitment of inactive volunteers to a study promoting 

physical activity may be significant, however, and limit the viability of the study 

overall (Marcus et al, 2006). 

 

11.3 The timeline for the HAPPY study 

 

The Bedford Charity approved the grant application for the HAPPY study in 

December 2007 with the study being funded for two years. The HAPPY study 

team included the Principal Investigator (PI), a full time post-doctoral researcher 

who was recruited for the duration of the study (two years fixed term (from July 

2008)), a PhD student who was recruited during July 2008 and a MRes student 

who was recruited in August 2008. Other staff involved in the study included a 
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Chartered Health Psychologist who developed the Psychology Health Promotion 

intervention and University of Bedfordshire Sports Science Technicians who 

provided skills training in preparation for the data collections. 

 

The HAPPY study recruitment and first data collection period started in 

September 2008 and continued up until the October 2008 half-term (figure 11.1 – 

HAPPY study preparation). No feasibility study was conducted prior to starting 

the HAPPY study, which is a limitation of the present research. However, there 

were a number of controlling factors which meant the overall study timescale was 

restricted. These included: 1. Strict timescales for recruitment and funding of a 

post-doctoral researcher (July 2008) who was employed on a two-year fixed-term 

contract; 2. The delayed start of the study recruitment (September 2008) due to 

the school summer holidays, which meant that no feasibility study could be 

conducted prior to the study commencing to enable interventions to be delivered 

during term time-blocks and 3. Funding body (Bedford Charity) expectations that 

the project would be cost-effective. 

 

A number of difficulties arose during the recruitment process. The initial 

difficulty was gaining the consent of schools to take part in the study. Once this 

had been achieved, all participants in the selected school year groups (school 

years 6, 7 and 9) were given an opportunity to participate in the study but the 

response rate varied between schools with middle school participants and their 

parents/carers much more likely to provide informed consent to participate in the 

study (school years 6 and 7) in comparison to upper school participants (school 

year 9). Final recruitment figures for the middle schools ranged from 17 to 34 

participants from each of the seven schools recruited (n = 169). The uptake for the 

upper schools was much poorer with information letters and informed consents 

sent out to the whole year groups (year 9’s) on more than one occasion with final 

recruitment figures ranging from 19 to 24 participants from each of the four 

schools recruited (n = 80). 
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Patel et al (2003) suggest that part of the recruitment process involves the 

research team providing information to potential participants and generating 

interest in the proposed study. The postdoctoral researcher for the HAPPY study 

led the recruitment process and communicated with schools using various 

communication mechanisms. Once links had been established or interest shown in 

the study then further information would be promptly forwarded and follow-up 

meetings arranged with key individuals as appropriate. 

 

A downfall in this type of recruitment process was that the research team relied 

on the school contacts to provide information about the study to the selected 

school year groups (school years 6, 7 and 9) along with distributing the 

information sheet and informed consent. In retrospect, more interest in the study 

may have been generated if the research team had visited the consented schools 

and provided a presentation of what was involved and the benefits of taking part 

in the study. It is possible, however, that imparting such educational information 

to potential volunteers may have influenced subsequent baseline assessments of 

physical activity attitudes and behaviour. A ‘question and answer’ session 

provided to potential participants and parents/carers may have further advanced 

recruitment (Patel et al, 2003) and retention or compliance. 

 

The PI contacted the Bedford Charity (Harpur Trust), funders of the HAPPY 

study, when difficulties arose with school recruitment since they had some 

influence over schools in the Bedford borough. Advice was provided with regards 

to additional schools to contact and which contacts at particular schools may be 

particularly ‘engaging’ with the research study. This helped the research team to 

ultimately exceed the target of 240 participants as produced by power calculations 

prior to submission of the funding bid (in consultation with a statistician). An 

attrition rate of 10% was assumed in the sample size calculation, which meant a 

sample of 264 participants would need to be recruited. This recruitment target was 

not achieved (final N = 249), which meant there was a loss of power in the 

findings. This is one aspect of the study which was a delimitation of the findings 
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for this thesis as the PhD student was unable to contribute to calculating sample 

size numbers. 

 

Patel et al (2003) highlight in their paper on ‘Challenges in recruitment of 

research participants’ that a number of factors affect response rates in the 

recruitment process and one of these is the sex of the participant with males being 

less likely to be recruited. This current study did not suffer from this recruitment 

bias with the sample being evenly distributed across both sexes with only seven 

more girls being recruited to boys at baseline (boys n = 121; girls n = 128). It was 

apparent that there was an age bias in the recruitment process for the study, 

however. It was proposed in the ethics application that 50% of participants would 

be recruited from the middle school age group (10-12 year olds) and the other 

50% from the upper school age group. However, more participants were recruited 

from the middle school age group (n = 169) than the upper school age group (n = 

80) with a 68% versus 32% split, due to significant challenges in the recruitment 

of upper school volunteers and support from schools, and study timeline 

constraints. 

 

In 10 of the 11 schools, the data collections were conducted in the school 

environment. The HAPPY study research team liaised with the school contacts to 

agree dates for the data collections. For all schools, the baseline and post-

intervention follow-up data collections were conducted over two school days with 

participants visiting the research team on two occasions typically during the same 

day (1. fasted measurements and 2. fitness test and remaining measurements). 

 

Retention of participants was high in the HAPPY study, which has been identified 

as an important factor during recruitment and is developed from building a good 

rapport with prospective participants (Patel et al, 2003). A total of 249 

participants were recruited to the HAPPY study and by the end of the study 36 

participants had dropped out, which meant there was a 14% attrition (final n = 

213). It was specified in a progress report to the funder that one of the main 

reasons for drop-out was a change of school by the participant such as leaving a 
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middle school to start at a different tiered school system (e.g. secondary school in 

a different county). 

 

As this was a randomised controlled trial, schools were given the option of being 

excluded from one the four conditions (HE, PHP, YL or control) but were then 

randomised to one of the remaining three conditions using a computer generated 

number table (explained further in Appendix A). This method did not ensure 

complete randomisation as control was given to the school contacts with regards 

to opting out of one of the conditions (Gravetter and Forzano, 2006) in an attempt 

to maximise recruitment. Again, the PhD student was recruited after these 

decisions were made but this method of randomised assignment is acknowledged 

as a delimitation of the findings of this thesis. 

 

No financial incentives were used for participation in the study, which has 

previously been shown to be a useful motivational strategy for study participation 

(Patel et al, 2003). It should also be noted that the funding proposal to the 

Bedford Charity was unusually high (£84,000) and meant that to increase the 

likelihood of funding success there was no capacity to include financial incentives 

for volunteers to participate in the study. In retrospect, a financial incentive may 

have promoted initial recruitment but it may have also biased the results. For 

example, participants may have been more aware of their PA levels if there was a 

reward for wearing the accelerometer and the findings would also be 

incomparable to other studies that have not used incentives to increase 

compliance (Van Coevering et al, 2005). 

 

During the development process of the study, a HAPPY study logo was produced 

by a graphic designer. This was attached to the top of information sheets and 

letters to parents as well as the research team wearing the logo on t-shirts during 

the data collections. This was to provide participants with a sense of belonging to 

the study as the logo was easily recognisable as well as aiding compliance (Patel 

et al, 2003; Stratton et al, 2009). The HAPPY study logo can be found on the 

HAPPY study physical activity diary letter in Appendix A. All information letters 
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were signed with contact details for the research team. These are methods 

identified by Patel et al (2003) to increase the awareness of the study. Future 

research studies may benefit from further communication strategies such as media 

involvement, for example, radio or press releases (e.g. local newspapers) when 

looking at enhancing recruitment of participants (Patel et al, 2003). However, 

limited media involvement such as radio and press releases were used in the 

HAPPY study to avoid potential bias from consented schools in the area gaining 

information about the other intervention approaches included in the study. 

 

Another delimitation of the study was the restricted availability of the 

accelerometry devices during some periods of data collections. A total of 70 

RT3® triaxial accelerometers were available to use but this number was reduced 

at times due to demands by other researchers at the University. Despite some 

provision for equipment in the funding submission, this was limited to maximise 

bidding success. The extra demand on the accelerometer equipment ‘pool’ was 

unforeseen. 

 

11.4 The HAPPY study interventions – Adherence to Consolidated 

Standards for Reporting Trials (CONSORT) 2010 checklist and feasibility 

studies 

 

Despite addressing the majority of issues relevant to the Consolidated Standards 

for Reporting Trials (CONSORT) 2010 checklist (Schulz et al, 2010), this was 

not incorporated directly into the development of the HAPPY study protocols and 

associated ethics application (found in Appendix A), despite being a randomised 

controlled trial. Addressing the CONSORT 2010 statement (Schulz et al, 2010) 

directly may have improved the construction of study protocols and design. This 

would have also helped identify any changes made to the trial outcomes after the 

study had commenced such as the enforced changes made to the YL intervention 

condition (Schulz et al, 2010).  
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No feasibility study was conducted prior to the delivery of the interventions, 

which is a limitation, as highlighted previously. The PhD researcher had limited 

control over the intervention content and design as these elements of the study 

had already been written and approved prior to appointment. A feasibility study 

may have identified potential delivery problems (Craig et al, 2008) such as those 

that emerged during the Youth-Led intervention condition for the HAPPY study. 

This intervention condition was not delivered to the upper school age group and 

was therefore, not completed as had been proposed in the ethics application 

 

As part of the development for the Youth-Led intervention, focus groups 

involving same-age participants (to the HAPPY study) could have been 

implemented to examine if this type of intervention was practical in the schools 

randomised to this intervention (van Teijlingen and Hundley, 2001). This could 

have been built into the planning stage of the study. However, this approach could 

have resulted in ‘contamination’ of recruited volunteers subsequent to this if 

focus group participants had subsequently been involved in this intervention or 

communicated with peers who were (van Teijlingen and Hundley, 2001). 

 

A feasibility study would also have identified if the HE and PHP interventions 

could have been delivered by the school contacts in an effective manner and 

allowed more time for teacher training. The HAPPY study research team 

provided limited training to accompany the intervention manuals as the teachers 

had such time-restricted schedules. This may have had a detrimental effect on the 

delivery of the interventions. Although, it should be noted that the HAPPY study 

research team did monitor the delivery of the interventions by attending a 

minimum of two sessions per unit and also offered support at all times to the 

school contacts delivering the interventions. Other teacher-led intervention 

approaches such as those included in the SPARK program placed a much greater 

emphasis on training of the intervention techniques, which totalled 32 hours over 

seven sessions during the first of the study (Sallis et al, 1997). 
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Again, using focus groups with a sample of school contacts and the research team 

may have identified potential issues with the intervention material and its delivery 

as well as assessing the allocated training time needed to ensure successful 

delivery of the interventions (van Teijlingen and Hundley, 2001). Formal training 

sessions for the schools contacts may have been more successful if the 

interventions had been written and endorsed by Continuing Professional or 

Personal Development (CPD) certification or credits. This would have involved 

some formal training of the HAPPY study researchers but may have increased the 

likelihood of correct delivery of the study intervention materials by the school 

contacts. 

 

11.5 HAPPY study interventions – Time and environmental limitations to 

potential success 

 

The delivery timescales of the interventions may not have been intense enough to 

have the desired effect on the primary and secondary outcome variables such as 

increasing PA levels, CRF and intentions. The implementation of the 

interventions over three units in four week blocks may not have targeted these 

primary and secondary outcomes as expected due to the time gaps between 

intervention units. 

 

For example, Stratton et al (2009) reported no significant changes in children’s 

fitness (9-10 year olds; n = 160) as a result of the A-CLASS Project, which 

included weekly intervention sessions over a school year (A-CLASS Project has 

been explained previously). The authors suggest that the sessions were not intense 

or frequent enough produce changes in fitness (Stratton et al, 2009). Therefore, it 

was not surprising that the HAPPY study did not report any changes in this 

variable given that the intensity and frequency of the intervention design was less 

than the A-CLASS Project (Stratton et al, 2009). Baquet et al (2003 as cited in 

Stratton et al, 2009) suggest that an improvement in fitness requires participation 

in 3-4 sessions of PA per week for 30-60 minutes at an intensity above 80% 

maximum heart rate. 
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Gravetter and Forzano (2006) suggest that the environment in which the 

intervention is conducted may bias the outcome variables such as the level of PA 

achieved. Harris and Elbourn (1992 as cited in Cale and Harris, 2006) highlight 

that classroom-based interventions provide a sedentary context to an active 

concept or physical activity-promoting strategy which may be detrimental to its 

potential effectiveness. In the HAPPY study the PHP was clearly classroom 

based, whereas the YL intervention involved participants  undertaking PA for the 

majority of the session duration (Gravetter and Forzano, 2006), and the HE 

approach provided a combination of both classroom-based sessions and active 

sessions [such as using the pedometer in the playground to calculate step counts 

(Unit 3 – Promoting Exercise) and setting targets outside of the intervention 

sessions (e.g. at home and in the community)].  

 

As the sample was self-selected with no specific inclusion criteria, the HAPPY 

study risked including a range in the level of PA that the participants completed. 

Given that a large percentage of participants reached the PA guidelines at baseline 

(93% (n = 63) of middle school age group participants and 96% (n = 25) of upper 

school age group participants), changes to the intervention material may have 

been needed to promote higher levels of PA rather than promoting engagement in 

the specified PA guidelines (DoH, 2004; DoH, 2011), which the participants were 

already achieving. Again a feasibility study would have identified these problems. 

 

Publication of the intervention findings with process evaluation may be beneficial 

for future school-based PA intervention studies. This evaluation technique could 

have involved the HAPPY study research team along with the school contacts, 

parents and the participants to identify what worked well and to provide feedback 

on the findings for the study. 
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Figure 11.1: The HAPPY study timeline. 

Intervention – Unit 1 
November/ December 2008. 

Intervention – Unit 2 
March/April 2009. 

Intervention – Unit 3 
May/June 2009. 

Data collection 6 
January/February 2010. 

Data collection 5 
September/October 2009. 

FOLLOW-UP (SCHOOL YEAR 2) 
PhD student 
recruited to 
HAPPY study 
July 2008. 

Post-doc 
recruited to 
HAPPY study 
July 2008 (2 
year fixed-
term). 

Recruitment 
of schools to 
study. 
July/August 
2008. 

University 
Ethical 
approval for 
the HAPPY 
study, 
December 
2007.; 

Finalising 
materials for 
HAPPY 
study. 

Participant 
recruitment 
September/ 
October 
2008. 

Baseline (data collection 1) 
September/ October 2008. 

Data collection 2 
January/ February 2009. 

Data collection 3 
April/May 2009. 

Data collection 4 
July 2009. 

MRes student 
recruited to 
HAPPY study 
August 2008. 

Skill 
development 
for data 
collections. 

Training- 
First aid in 
schools. 

INTERVENTION YEAR (SCHOOL YEAR 1) Recruitment HAPPY study preparation 

Bedford 
Charity 
grant 
approval for 
the HAPPY 
study, 
December 
2007. 

Principal 
Investigator 
for the 
HAPPY study. 
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Chapter 12: Main discussion 
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12.0 Study map 

 

Summary of objectives and key findings from the seven studies 

Study Objectives and key findings 

Study 1: Accelerometry-

measured baseline physical 

activity levels and 

sedentary behaviours of a 

sample of HAPPY study 

participants. 

Objectives: 

• To compare the PA levels and sedentary behaviours of a 

sample of HAPPY study participants by the day (weekday and 

weekend day), sex and school age (middle and upper). 

• To compare whole week PA levels and sedentary behaviours 

of a sample of HAPPY study participants by sex and school age. 

Key findings: 

• The day (weekday vs. weekend day) had a significant effect 

on sedentary behaviour, MPA, VPA and MVPA (p < .001). 

• A significant interaction effect was found between the day, 

sex and school age on time spent in VPA and MVPA. The 

difference between weekday and weekend day time spent in 

VPA and MVPA was greatest for the boys in the middle school 

age group. 

• Boys spent more time in MVPA than girls (mean difference 

(whole week) = 16.46 minutes/day). 

Study 2: Comparing self-

reported vs. accelerometry 

measured total moderate-

vigorous physical activity 

for weekdays and weekend 

days.  

Objectives: 

• To assess the differences in self-report and accelerometry 

measured total MVPA for weekdays and weekend days in a 

sample of HAPPY study participants. 

Key findings: 

• Self-reported total MVPA significantly underestimated 

directly measured total MVPA for both boys and girls on 

weekdays and for girls on weekend days (p < .01). 

• No significant sex differences for either self-reported or 

accelerometry measured total MVPA for either time period.  

• Little to no correlations were found between self-reported and 

accelerometry measured total MVPA for weekdays (r = .12) and 

weekend days (r = .06). 

Study 3: A comparison of 

two triaxial accelerometer 

cut-offs: Estimation of 

physical activity levels 

Objectives: 

• To compare two RT3® triaxial accelerometer cut-offs 

(Vanhelst et al, 2010b vs. Rowlands et al, 2004) across each of 

the activity categories in a sample of HAPPY study participants. 



 

 308 

across five activity 

categories. 

Key findings: 

• Although significant differences were found between the two 

published cut-offs for all five activity categories (effect sizes 

ranging from .88 to .99), the correlation coefficients indicated 

that the cut-offs were significantly correlated for all five activity 

categories, r = .75-.1 (p < .01). 

• Non-significant sex differences were found when using the 

SEDV cut-off but using the SEDR cut-off led to girls spending 

more time in this behaviour than boys (499.22 ± 55.74 vs. 

473.60 ± 67.09 minutes/day, respectively) with the difference 

approaching significant (p = .05). 

• Non-significant sex differences were found when using the 

MPAR cut-off but the MPAV cut-off led to boys spending more 

time in this intensity than girls (112.96 ± 32.81 vs. 97.28 ± 

26.60 minutes/day, p < .05, respectively). 

• A lack of agreement found between two published cut-offs 

with sedentary and LPA cut-offs demonstrating the largest mean 

errors of -270.39 minutes/day (95% limits of agreement -344.64 

to -196.13) and 268.06 minutes/day (95% limits of agreement 

193.78 to 342.34), respectively. 

Study 4: Are moderate and 

vigorous intensity physical 

activity levels, and body 

composition effective 

predictors of 

cardiorespiratory fitness? 

 

Objectives: 

• To determine what body composition measures and PA 

variables were the most significant predictors of CRF in a 

sample of HAPPY study participants. 

Key findings: 

• % BF, BMI and WC were inversely correlated with CRF 

scores (r = -.74; -.60; -.39, p < .001, respectively). 

• Both MPA and VPA were positively correlated with CRF (r = 

.21, p < .05, r = .41, p < .001, respectively). 

• The final regression model revealed that % BF and BMI were 

negatively associated with CRF (β = -.44 and β = -.53, p < .01, 

respectively) and WC and VPA were positively associated with 

CRF (β = .27, p < .05 and β = .27, p < .01, respectively) after 

controlling for sex and school age. 

Study 5: An exploratory 

investigation testing 

whether constructs within a 

Revised Theory of Planned 

Objectives: 

• Part 1: To investigate if the constructs in the RTPB were able 

to predict intentions to be active. 

• Part 2: To determine if the constructs in the RTPB were able 
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Behaviour can directly 

predict (1) intentions to be 

active and (2) 

accelerometry-measured 

moderate, vigorous and 

moderate-vigorous physical 

activity levels? 

to predict directly measured PA of varying intensities. 

• Part 3: To determine if intentions were able to predict directly 

measured PA of varying intensities. 

Key findings: 

• The constructs in the RTPB predicted intentions to be active, 

R2 = .38, F(5, 171) = 20.19, p < .001. Attitudes (β = .38. p < 

.001) and subjective norms (β = .27, p < .001) provided 

significant contributions to the final regression model. 

• The constructs in the RTPB and intentions did not predict PA 

levels. 

Study 6:  An exploratory 

investigation testing 

whether constructs within 

the Modified Social 

Learning Theory for 

Children can predict (1) 

intentions to be active and 

(2) accelerometry-measured 

moderate, vigorous and 

moderate-vigorous physical 

activity levels? 

Objectives: 

• Part 1: To investigate if the constructs in the MSLTc (Chater, 

2006) was able to predict intentions to be active. 

• Part 2: To determine if the constructs in the MSLTc (Chater, 

2006) was able to predict directly measured PA (RT3® triaxial 

accelerometers) of varying intensities (MPA, VPA and MVPA). 

Key findings: 

• The constructs in the MSLTc (Chater, 2006) significantly 

predicted intentions to be active, R2 = .13, F(6, 147) = 3.4, p < 

.01. PSI (β = .27, p < .01) provided the only significant 

contribution in the final regression model. 

• The constructs in the MSLTc (Chater, 2006) did not predict 

PA levels. 

Study 7: Determining the 

effectiveness of the HAPPY 

study interventions on 

physical activity behaviour, 

fitness and psychological 

constructs. 

Objectives: 

• To determine the effectiveness of the HAPPY study 

interventions versus a control by measuring baseline, mid-year 

and post intervention MVPA change scores. 

• To determine the effectiveness of the HAPPY study 

interventions versus a control by measuring change scores for 

CRF, the constructs in the RTPB and MSLTc and intentions at 

baseline, data collection 2, data collection 3 and post 

intervention. 

Key findings: 

• MVPA change scores did not significantly change across the 

four conditions. 

• For CRF, significant differences found between DC 2 and DC 

3 change scores with the HE and PHP conditions reporting 

positive change scores in comparison to the control condition. 
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12.1 Challenges associated with meeting the levels of physical activity 

specified in the government guidelines 

 

The recently updated government guidelines on PA provide a clear message that 

regardless of age, PA should form a key part of an individual’s lifestyle (DoH, 

2011). The ‘Start Active, Stay Active’ report is the first to recommend specific 

PA guidelines across the life course and acknowledges that individuals need to 

engage in PA from an early age (under 5’s) to older years (65+ years) (DoH, 

2011). The health benefits associated with achieving the age-specific levels of PA 

specified in the guidelines are both physiological and psychological (DoH, 2011). 

 

It was documented in the ‘At least five a week’ government white paper that the 

estimated costs in England of physical inactivity was £8.2 billion annually with a 

further estimated £2.5 billion being spent per year on inactivity related to obesity 

(DoH, 2004). It has been predicted by the year 2050 that the cost of overweight 

and obesity could rise to £10 billion annually with current trends suggesting that a 

large percentage of both men and women (60% and 50%, respectively) and 

approximately 25% of children being classified as obese (Foresight, 2007). 

Obesity is a recognised CVD risk factor in childhood (Anderssen et al, 2007) and 

the predictions made by Foresight (2007) highlight the need for behaviour change. 

 

However, these future predictions have been challenged by Michael Gard (2011) 

in his recently published book, The End of the Obesity Epidemic. Gard (2011) 

provides a critical insight into the portrayal of obesity trends and how the apparent 

rising prevalence of obesity may have been exaggerated or not objectively 

contextualised within previous trends. Interestingly, Gard (2011) makes reference 

to the HSE (2008) report which suggests an apparent trend for increasing 

prevalence of obesity in children (aged 2 to 15 years) between 1995 and 2008 but 

Gard (2011) reports that this reached a plateau by around 2004 to 2005 (DoH, 

2009a). It is however, understandable that obesity has been referred to as an 

• Significant change score for GSE between baseline and DC 2 

for the YL condition vs. the control. 
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epidemic due to the short timescales in which it has been monitored (early 1970s) 

(Gard, 2011). This is further reinforced by the fact that the HSE (2008) statistics 

suggest that nearly a quarter of adults (24% of men and 25% of women) and 17% 

of boys and 15% of girls are classified as obese and may therefore be at a greater 

risk of developing other conditions detrimental to health (Gard, 2011; DoH, 

2009a). Future research should recognise the cautionary advice from Gard (2011) 

when discussing the prevalence of obesity. 

 

It has been recognised in both the Department of Health’s (2009b) report and by 

Kohl et al (2000) that behaviours such as PA practised and established during 

childhood often transfer into adulthood and guide lifestyle habits. However, there 

continues to be a lack of engagement in this behaviour from a young age with a 

large percentage of both boys and girls (4-15 years) not meeting the levels of PA 

stipulated in the guidelines (67% and 79%, respectively) (DoH, 2009a). The 

incidence of physical inactivity has been associated with health inequalities such 

as income, sex, age, ethnicity and disability (DoH, 2011). 

 

Both sex and school age group differences in PA were addressed in study 1, 

revealing that boys spent more time than girls in MVPA (whole week), which is 

in agreement with previous studies (Rowlands et al, 2008; Wilkin et al, 2006; 

Gavarry et al, 2003; Welsman and Armstrong, 1998; Riddoch et al, 2007; 

Riddoch et al, 2004; Nyberg et al, 2009 Hussey et al, 2007 Klasson-Heggebø and 

Anderssen, 2003). School age did not have a significant effect on time spent in 

MPA, VPA or MVPA (whole week). 

 

The results presented in study 1 were taken from a relatively small sample (n = 

105, Rowlands et al, 2004; n = 94, Mattocks et al, 2008 accelerometry inclusion 

criteria) with a large percentage of both school age groups meeting the levels of 

PA specified in the guidelines. However, this sample was not representative of 

either the region or national statistics as only children and adolescents were 

included in the HAPPY study from one county (Bedfordshire) in the East of 

England of the UK. It is also worth acknowledging that these statistics were based 
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on children and adolescents who were self-selected and were required to achieve a 

minimum accelerometry wear time criteria to be included in the analysis, which 

again may have biased the sample towards participants who engaged in PA and 

excluded those who were disengaged in this behaviour. Future studies could 

control for this problem by addressing compliance issues and employing 

accelerometry wear time incentives as described in the Van Coevering et al (2005) 

and the Sirard and Slater (2009) respective studies. 

 

The results reported in study 1 found that school age (10-12 vs. 13-14 year olds, 

respectively) did not have a significant effect on time spent in PA. This is in 

contrast to other studies who have noted age-related declines in PA such as 

Riddoch et al (2004) who reported that a larger percentage of 9 year olds (boys = 

97.4% and girls = 97.6%) were achieving the levels of PA stipulated in the 

guidelines in comparison to 15 year olds (boys = 81.9% and girls = 62%) with 

girls displaying a much larger decline in attainment of the levels of PA specified 

in the guidelines in comparison to boys (n = 2185). Similarly, Trost et al (2002a) 

found an inverse relationship between time spent in MVPA and VPA with 

participant age with the largest differences reported between grades 1-3 and 4-6 

(MVPA (5 minute bouts) boys 85 ± 28.70 vs. 47.90 ± 22.50; girls 76.40 ± 28.50 

vs. 29.40 ± 15.70, P < .05, respectively). 

 

Whilst study 1 addressed both sex and school age group differences, it did not 

account for the influence of social class. Ken Green (2002) builds on the work of 

Ken Roberts in acknowledging that sex, age and social class are associated with 

participation in PA through childhood to adulthood. Green, Smith and Roberts 

(2005) suggest that the socioeconomic status of the parents plays an important 

role in a child’s participation with middle class families being more likely to be 

involved in PA due to the value placed on being active as well as providing wider 

participation opportunities through social and cultural capital. Interestingly, 

Roberts (1996a as cited in Green et al, 2005) highlights that the frequency of 

participation is the main difference between working and middle-class youths 

rather than the given sport played. 
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12.2 Physical activity guidelines 

 

The evidence suggests that engagement in the recommended levels of PA is a key 

determinant of protecting against obesity (DoH, 2004). PA engagement has an 

important role in preventing the predictions made by Foresight (2007) becoming a 

reality. The current PA guidelines have been questioned by Andersen et al (2006) 

who have suggested that the duration prescribed may need to be longer to prevent 

insulin resistance, which is regarded as an influential risk factor in the clustering 

of CVD risk factors in 9 and 15 year old children (data from the EYHS). 

Andersen et al (2006) have proposed that this age group should try to achieve a 

minimum of 90 minutes MVPA per day to reduce the incidence of these risk 

factors. Based on the recommendations made by Andersen et al (2006), study 1 

reported that 77% of all participants were achieving the 90 minutes MVPA on 

weekdays but only 33% reached the same duration of MVPA on weekend days. 

 

These findings highlight that discrepancies exist between weekday and weekend 

day engagement in MVPA and suggest that an understanding of children’s PA 

patterns must be achieved so that future interventions can be targeted 

appropriately. Study 1 revealed that time spent in MPA, VPA and MVPA was 

significantly higher on weekdays in comparison to weekend days for all 

participants. These results are comparable to previous studies such as Rowlands et 

al (1999) and Treuth et al (2007) but there has been much debate in the literature 

on whether differences exist between weekday and weekend day PA with studies 

by Sallis et al (1997) and Wilkin et al (2006) reporting no significant differences 

in time spent in PA between these two time periods. 

 

However, in support of the differences in weekday and weekend day time spent in 

PA, the results in the HSE (2008) highlight that weekend day activity endured a 

greater decline than weekday activity in 8-11 and 12-15 year old schoolchildren 

(DoH, 2009a). The structured school environment has been suggested as the 

source of difference between weekday and weekend day PA (Rowlands et al, 

2008). The unstructured environment encountered on weekend days could be 
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detrimental to maintaining the PA levels accomplished during the week 

(Rowlands et al, 2008). The role of social support within the school environment 

may have played an important role in the construction of higher intentions to be 

active (Hamilton and White, 2008), which may not be present on weekend days. 

 

Study 1 revealed that only 55% of the middle school age group participants (n = 

42) and 54% of upper school age group participants (n = 15) achieved the levels 

of PA specified in the guidelines for weekend days, which emphasises that 

engagement in the recommended levels of MVPA is not occurring in just under 

half of the participants during this time period. There could be underlining 

problems present on weekend days related to health inequalities such as parental 

income preventing children engaging in the same levels of PA as seen on 

weekdays (DoH, 2011). A number of barriers such as safety, culture and access 

have been identified that may prevent children and adolescents participating in the 

necessary levels of PA during weekend days (DoH, 2011). Parents/carers can 

have an important influence on children and adolescents’ PA behaviours and 

appropriate signposting is needed to ensure opportunities to be active are made 

available (DoH, 2009b). 

 

One such route is through social marketing campaigns, which employs four 

principles in promoting behaviour change, which are product, price, place and 

promotion (Wong et al, 2004). An example is the ‘Change for Life’ programme, 

which provides an interactive website and can involve the whole family in 

providing the tools to lead a healthier lifestyle under the slogan of ‘Eat well, 

Move more, Live longer’ (National Health Service, 2011). 

 

The advances in technology mean that the delivery of information, advice and 

guidance needs to be accessible whether that is through the internet, television, 

help lines, text messaging or even games consoles (DoH, 2009b). Although, no 

evaluations have been published on the success rates of the ‘Change for Life’ 

programme, this type of initiative has attracted an uptake of over half a million 

people by using multiple advertising strategies such as television adverts and its 
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interactive website (National Health Service, 2011). Given that children and 

young people’s PA appears to decline on weekend days, it seems appropriate that 

the family environment needs to be targeted (National Health Service, 2011). 

More specifically, it seems that parents/carers have a key role in promoting this 

behaviour during these time periods and initiatives like the ‘Change for Life’ 

programme provide support in encouraging participation in active behaviours 

(National Health Service, 2011). 

 

12.3 Physical activity and health 

 

The health consequences and costs of physical inactivity have been previously 

documented (DoH, 2004; Foresight, 2007). The decline in PA has been associated 

with an increased incidence of obesity in childhood (DoH, 2009a). Hussey et al 

(2007) highlighted that important relationships exist between PA, body 

composition measures and CRF. The findings presented in study 4 addressed 

these relationships and reported that inverse correlations existed between body 

composition measures and CRF and VPA was a significant predictor of CRF 

whereas MPA was not. 

 

Obesity is a recognised CVD risk factor in childhood (DoH, 2004) and physical 

fitness could play a key role in its prevention with Anderssen et al (2007) 

reporting that as physical fitness increases the odds ratio of clustered CVD risk 

factors decrease in 9 and 15 year old children (n = 2845). It was suggested in the 

A-CLASS Project that to improve physical fitness in 9-10 year olds that the 

Baquet et al (2003 as cited in Stratton et al, 2009) guidelines should be 

implemented, which involves children participating in 3-4 sessions of PA per 

week for a duration of 30-60 minutes at an intensity above 80% maximum heart 

rate. 

 

The intensity of PA completed could have important health implications with the 

recently updated PA guidelines for children and young people (5-18 years) 

encouraging engagement in VPA on at least three days of the week (DoH, 2011). 
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VPA provided a significant contribution to the prediction to CRF in study 4 but 

MPA did not. There has been mixed findings in the literature with regards to 

which PA intensity best predicts fitness with both Ruiz et al (2006) and Gutin et al 

(2005) reporting that all PA variables were positively associated with fitness. Both 

studies did find however, that VPA was a stronger predictor of fitness than MPA 

(Ruiz et al, 2006; Gutin et al, 2005). 

 

The positive associations found between VPA and CRF provides further evidence 

that this intensity has important health implications for children and adolescents 

(Ruiz et al, 2006; Gutin et al, 2005). However, the evidence is inconclusive with 

regards to the specific prescription of this intensity, which was highlighted in the 

Department of Health’s (2011) report with the authors suggesting that more 

research is needed on the duration of vigorous intensity PA. Given that the 

HAPPY study did not measure the intensity of PA during the intervention time 

periods, future intervention studies including fitness as an outcome variable 

should consider Baquet et al’s (2003, as cited in Stratton et al, 2009) 

recommendations. However, researchers must also be aware that the prescription 

of VPA is not always attainable as reported in the Gutin et al (2002) study who 

found that instructing high intensity physical activities to obese individuals led to 

difficulties in attainment with mean heart rate (154 bpm) below the prescribed 

heart rate for this intensity (167 bpm, P < .001). 

 

Therefore, participants starting PA programmes should begin at a moderate 

intensity before adapting to the more vigorous intensity activities (Swain, 2005). 

Whilst it has been documented that VPA is positively related to CRF which 

supports the inclusion of this intensity in the updated PA guidelines for children 

and young people, the current research (study 4) did not include sedentary 

behaviour in the prediction of CRF (DoH, 2011). This was a limitation of the 

current research as this behaviour has been included in the updated PA guidelines 

for the same age group (DoH, 2011). 
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It has been recommended that children and young people minimise the amount of 

time spent sedentary as this type of behaviour has been associated with a number 

of chronic diseases such as type 2 diabetes, some cancers and metabolic 

dysfunction as well as all-cause mortality (DoH, 2010). This type of behaviour is 

defined as multi-faceted and covers many contexts such as work, school, home 

and motorised transport and includes time spent watching television and computer 

use (both screen-time) and other sedentary pursuits which include sitting to read 

or talk or using motorised transport (DoH, 2010). 

 

Although, the evidence is limited in children, it appears that health inequalities 

such as socio-demographic group is an important determinant of television 

viewing in young children with lower socio-demographic groups spending a 

greater amount of time in this behaviour (DoH, 2010). As mentioned previously in 

the context of engagement in PA, parents/carers can influence their child’s 

behaviour and this is apparent for time spent in sedentary behaviours but 

parents/carers need to be given guidance and information on innovative ways of 

reducing sedentary behaviours (DoH, 2010; DoH, 2009b). 

 

However, it was recognised in the Department of Health’s (2009b) report that 

children and young people’s health is related to their education with good health 

and emotional well-being linked to good attendance and attainment at school. The 

school is an ideal environment to provide the education on the importance of 

health as there are recognised educators in this setting such as the staff within 

schools or specifically, PE teachers (DoH, 2009b). The large percentage of 

children and adolescents not engaging in the necessary levels of PA suggests that 

interventions are needed to encourage behaviour change and to provide an 

education on the many health benefits associated with performing this behaviour 

as well as the consequences of remaining sedentary (Cale and Harris, 2006; DoH, 

2009a; DoH, 2010). 
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12.4 Physical activity interventions 

 

The school has been recognised as an ideal environment for the implementation of 

PA interventions (Cale and Harris, 2006; van Sluijs et al, 2007). PE provides an 

ideal opportunity to promote PA and specific guidelines have been devised by the 

US Department of Health and Human Services (2000) that 50% of lesson time 

should be spent participating in MVPA. However, the evidence suggests that UK 

PE lessons fall below this target with Fairclough (2003) reporting from a sample 

of 68 schoolchildren (mean age: 13.10 years old) that based on a total of 66 PE 

lessons (a variety of PE activities completed) the average duration of the lesson 

was 48.30 minutes and the percentage of time spent in MPA and VPA fell below 

the guidelines (39.7 and 13.9%, respectively). Similarly, Fairclough and Stratton 

(2005a) found that the average PE lessons lasted for 50.60 ± 20.80 minutes in a 

sample of 11-14 year old schoolchildren (n = 122) and the percentage of time 

spent in MVPA and VPA (based on all PE activities) fell below the stipulated 

50% MVPA lesson time guidelines (34.3 ± 21.8 and 8.3 ± 11.1%, respectively). 

 

In both studies, boys spent a higher percentage of lesson time in MVPA, MPA 

and VPA, respectively in comparison to girls (Fairclough, 2003; Fairclough and 

Stratton, 2005a). It was also observed in the review by Fairclough and Stratton 

(2005b) that there was variability in the intensity of activity between different PE 

lessons with team invasion games demonstrating high levels of MVPA whereas 

movement activities limit the engagement in MVPA. This may explain the sex 

differences with girls PE curricula including more movement-based activities and 

the boys curriculum focusing more on team-based games (Fairclough and 

Stratton, 2005b). 

 

Given that it is recommended that children and young people participate in a 

minimum of 60 minutes of MVPA per day, the findings from both the Fairclough 

(2003) and the Fairclough and Stratton (2005a) studies suggest that PE may 

contribute to these targets but this traditional approach to PE does not provide 

adequate engagement to fulfil the levels of PA specified in the guidelines (DoH, 
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2004). Alternative approaches such as the SPARK programme have had a positive 

effect on enhancing PA during PE (Sallis et al, 1997). Interventions generally fall 

into three categories: educational, environmental or multi-component (van Sluijs 

et al, 2007). The SPARK programme was multi-component and combined both 

self-management techniques along with changing the content of the PE lessons to 

promote behaviour change (Sallis et al, 1997). 

 

Participants in the specialist-led condition of the SPARK programme completed 

40.20 minutes/week MVPA, which was over twice as many minutes as the control 

condition (17.80 minutes/week) and over seven minutes more MVPA per week in 

comparison to the teacher-led condition (32.70 minutes/week) (Sallis et al, 1997). 

The SPARK intervention conditions led to a positive change in MVPA but this 

study reported that increases in PA during PE were not transferred outside of 

school (Sallis et al, 1997). Haerens et al (2011) have provided conclusive 

evidence that radical changes are needed to traditional PE to promote lifelong PA 

beyond the school environment. 

 

Haerens et al (2011) provide key insights into the problems associated with 

traditional PE and the need to develop a Pedagogical Model for Health-Based 

Physical Education (HBPE) which promotes PA and health in the long-term 

(beyond school) rather than skills and sport outcomes. The development of this 

proposed model have been grounded in the work of Metzler (2005 as cited in 

Haerens et al, 2011) on instructional models for PE with three key components 

listed in the construction of the model. The first of the three components is 

foundations, which in this model relate to the promotion of lifelong PA and touch 

upon theoretical models such as the transfer of learning and behaviour change 

models (Haerens et al, 2011). 

 

Within this first component, the construct of value has been described as an 

important measure in the development of the HBPE model (Haerens et al, 2011), 

which is similar to the HV construct measured in Chater’s (2006) MSLTc in this 

current research. In study 6, HV significantly correlated with directly measured 
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MVPA and VPA. Weiss and Larsen (1990) acknowledge that individuals placing 

a greater value on their health along with demonstrating more internally 

constructed HLOC beliefs were more likely to participate in HPB. 

 

The second component in the model is teaching and learning features and one of 

the foci in this component is on developing positive attitudes (Haerens et al, 

2011). Again, this construct has been measured in this current research and 

featured initially in study 5 of the RTPB with the results revealing that both 

attitudes and subjective norms were significant predictors of intentions to be 

active but not behaviours. 

 

In study 7, none of the conditions demonstrated significant positive change scores 

for attitude across any of the six DC time points. Digelidis et al (2003) reported 

that the consequences of increased knowledge and understanding can lead to 

changes in attitudes. Study 5 provided consistent evidence with some previous 

findings on the intention-behaviour gap found in children and adolescent research 

with Hagger et al (2002) observing that this age group have limited experiences in 

the decision-making processes that could transfer a PA intention into a behaviour. 

 

The second component in the HBPE model also addressed the teacher’s 

involvement in the delivery of the model and provides details that promoting an 

environment that facilitates learning along with the health benefits of PA can 

initiate the transfer of learning outside and beyond school (Haerens et al, 2011). 

The third component is implementation needs and modifications, with brief 

details explaining that expertise is needed to ensure effective delivery of the 

model and that adaptations may also be needed such as the content being age-

specific (Haerens et al, 2011). 

 

In the HAPPY study, the YL condition, which was an environmental intervention, 

was not implemented as originally planned in the upper school age group 

(although it was successful in the middle school age group) due to a lack of 

uptake. However, this was the only intervention that produced any significant 
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change scores for the theoretical constructs tested with GSE producing a positive 

change score between baseline and DC 2 versus the control condition. Although, 

PA levels did not change as a result of the HAPPY study, the positive results for 

the GSE construct in the YL condition has been previously highlighted by van 

Stralen et al (2011) and Demetriou and Höner (2012) as an important mediator 

construct for targeting change in PA. 

 

It has become apparent that environmental intervention approaches such as the 

studies conducted by Ridgers et al (2010a) and Stratton and Mullen (2005) who 

both adapted the playground environment have been successful in elementary age 

schoolchildren but there is a lack of evidence as to an effective environmental 

approach for upper school age group children (Naylor and McKay, 2009). The 

systematic review by van Sluijs et al (2007) found inconclusive evidence on the 

success of environmental interventions with adolescents. 

 

In support of the developments of Haerens et al (2011) towards a Pedagogical 

Model for HBPE, a number of key psychological constructs have been detailed 

but no mention has been made of the importance of intentions to be active. The 

findings documented in study 7 may provide further evidence on the development 

of the pedagogical model by signifying the successes and limitations when 

implementing school-based PA interventions. 

 

This could be addressed in the developments of this model by including both 

theoretical models included in this current research in understanding both the 

predictions of intentions as well as the intention-behaviour gap in schoolchildren. 

The transfer of learning outside and beyond school is a key component in the 

development of Haerens et al (2011) model. As shown in the SPARK programme, 

PA did not transfer outside of school (Sallis et al, 1997), which emphasises the 

need to involve outside school influences such as the family and/or the 

community when attempting to reinforce PA behaviours learnt in school (van 

Sluijs et al, 2007). 
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The findings from van Sluijs et al (2007) suggest that the family and the 

community are important in the promotion of PA opportunities and should be 

encompassed within multi-component school-based intervention approaches. A 

possible limitation of the HAPPY study interventions was that neither of these 

two components was included. Biddle, Gorely and Stensel (2004) suggest that 

both family and community settings have potential to encourage PA engagement 

as school-age children have many opportunities to participate in PA outside of 

school hours. 

 

The guidelines reported in the National Institute for Health and Clinical 

Excellence (NICE) (2009) on promoting PA for children and young people 

provide specific guidance (recommendation 9) on multi-component school and 

community programmes, which includes the school, family and community-based 

activities. Similar to the HE condition, NICE (2009) recommends increasing 

awareness of the benefits of PA and also providing new opportunities to be active 

at school. The HE condition actively encouraged engagement in PA by providing 

participants with PA diaries and pedometers as well as using classroom-based 

sessions to increase knowledge and understanding of the health benefits of regular 

PA. However, none of the HAPPY study interventions included the family and/or 

community network, which have both been identified as supportive environments 

for the promotion of PA outside of school (NICE, 2009; Biddle et al, 2004). 

 

One such multi-component intervention, which includes the family but not the 

school is the MEND (Mind, Exercise, Nutrition…Do it) programme, which 

targets overweight children and families in a community setting and encompasses 

both diet and PA in promoting a healthy lifestyle and provides education sessions, 

skills training and motivational enhancement to encourage behaviour change 

(Sacher et al, 2010). The programme has been outlined by Sacher et al (2010) 

with this particular study aimed at 8-12 year old children and required participants 

and parents/carers to attend eighteen 2-hour sessions over a 9-week period. On 

completion of the programme, families were given a free 12-week pass to the 

local swimming pool (Sacher et al, 2010). 
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Sacher et al (2010) report a positive intervention effect at six months post 

intervention (in comparison to controls) with significant decreases in both WC 

and BMI (-4.10 cm and -1.20 kg/m2, p < .0001, respectively) along with increased 

time spent in PA (3.90 hours/week, p = .04), a decreased time spent in sedentary 

behaviours (-5.10 hours/week, p = .01) and improvements in global self-esteem 

scores (.30, p = .04) (n = 116). This programme was not accessible to all as there 

is an eligibility criteria and one of the requirements were that the participant 

needed to be categorised as obese (Sacher et al, 2010). The MEND programme is 

an intensive intervention and given the successes documented (Sacher et al, 

2010); the programme could be beneficial for all but adaptations would be needed 

to make this achievable such as the frequency of the programme and ensuring 

time commitments on the family were attainable. 

 

It is, therefore, recommended that changes need to be addressed within schools 

and given that the developmental Pedagogical Model for HBPE proposed by 

Haerens et al (2011) intends to promote lifelong PA, it appears that the evidence 

suggests that such approaches could have beneficial effects. However, to ensure 

one of the key elements is implemented, which was the transfer of learning, a 

supportive environment is needed outside of the school with the evidence 

suggesting that this is especially applicable on weekend days (Rowlands et al, 

1999; Treuth et al, 2007; DoH, 2009a). 

 

It appears that interventions such as the MEND programme, which has 

demonstrated success under specific eligibility criteria (Sacher et al, 2010) and 

involves the family in promoting a healthy lifestyle, could be adapted and made 

available to all. Also, for future studies, the interactive resources adopted in the 

‘Change for Life’ programme need to be evaluated to determine success and 

behaviour change (National Health Service, 2011). However, these suggestions 

cannot be evaluated without an accurate measure of PA. As this research has 

found, the measurement of children and adolescents PA can be difficult but it is 

vital that an accurate measure of this behaviour is recorded. 
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12.5 Measurement issues in physical activity monitoring 

 

It is vital that an accurate measure of children and adolescents PA is recorded as 

this can assist the researcher in a number of ways such as assessing existing PA 

behaviours, relate PA levels to health parameters and fitness and measure possible 

changes in behaviour as a result of a PA intervention (Sirard and Pate, 2001; 

Adamo et al, 2009). Studies 2 and 3 in this current research highlighted 

discrepancies in using different measurement tools (indirect vs. direct) and the 

controversies in accelerometry cut-offs for the RT3® triaxial accelerometer. 

Adamo et al (2009) emphasised that children have difficulties interpreting what 

PA they intended to complete and what they actually completed. 

 

For study 2, total MVPA for weekdays and weekend days were calculated for 

both methods. This calculation did not account for the day-to-day variability in 

PA. Fairclough, Butcher and Stratton (2007) have reported that in a sample of 

schoolchildren (n = 58) aged 7-11 years that boys demonstrated greater stability 

in MVPA in comparison to the same age group girls on whole weekdays and for 

four out of the five segmented time periods of the day. However, indirect methods 

have been recognised as often the only feasible way of assessing PA in large 

cohort studies (Corder et al, 2008). Therefore, it seems reasonable to suggest that 

more research is needed to effectively validate a questionnaire with an 

accelerometer so that results are comparable and consistent across studies. 

 

However, accelerometers are not without limitations as demonstrated in the 

research conducted in study 3. One of the issues addressed in the recent 

publication by Ridgers and Fairclough (2011) was the controversy in using 

different accelerometer cut-offs. This study highlighted that comparisons across 

studies were difficult due to the variation in published cut-off thresholds as well 

as the misclassification of individuals achieving the levels of PA stipulated in the 

government guidelines (Ridgers and Fairclough, 2011). 
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No previous research to our knowledge has compared the two RT3® triaxial 

accelerometer cut-offs (Vanhelst et al, 2010b and Rowlands et al, 2004) across 

the five activity categories (sedentary, LPA, MPA, VPA and MVPA) as 

demonstrated in study 3. The findings from study 3 highlighted that there were 

significant differences between the Vanhelst et al (2010b) and the Rowlands et al 

(2004) cut-offs with notable differences in the range of activity counts for both 

the sedentary (< 40 vs. < 288, counts·min-1, respectively) and MPA (951-3410 vs. 

970-2332, counts·min-1, respectively) cut-offs. 

 

There were a number of limitations observed in the development of the two 

published cut-offs (Vanhelst et al, 2010b; Rowlands et al, 2004). Firstly, the 

Rowlands et al (2004) cut-offs were validated with boys and men (n = 19; mean 

age: 9.50 ± .80 years; n = 15; mean age: 20.70 ± 1.40 years, respectively), which 

meant the sample was biased and was not representative of the population as both 

sexes were not included in this calibration study (Gravetter and Forzano, 2006). 

 

Secondly, both published cut-offs used one-minute epochs, which as Edwardson 

and Gorely (2010) found that epoch length (5, 15, 30 and 60 second epochs, 

respectively) had a significant effect on time spent in the different activity 

intensities. It was acknowledged in the Vanhelst et al (2010b) study that the use 

of longer epochs may lead to the data being ‘smoothed out’ with the possibility of 

both sporadic and short bursts of high intensity activity included with more 

sedentary activity in the same epoch. Edwardson and Gorely (2010) recommend 

using 5 second epochs to ensure that any sporadic and intense activity is more 

accurately captured. 

 

Study 3 provides clear evidence of the problems associated with the development 

of new RT3® triaxial accelerometer cut-offs. As no previous literature exists on 

comparing the cut-offs for the RT3® triaxial accelerometer, the nearest 

comparisons are made to the findings presented when comparing the uniaxial 

accelerometer cut-offs. A number of studies have demonstrated large 

discrepancies between Actigraph cut-offs (Guinhouya et al, 2006; Mota et al, 
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2007). For example, Guinhouya et al (2006) compared the Puyau et al (2002) and 

the Trost et al (2002a) MVPA cut-offs (> 3200 vs. > 1000, counts per minute, 

respectively) and found that large differences existed in the outputs (28 ± 18 vs. 

141 ± 39 minutes/day, p < 10-4, respectively). 

 

It is clear from the findings presented in study 3 and the literature review on 

accelerometry cut-offs that whilst researchers continue to develop new cut-offs 

for children and adolescents that inconsistencies will remain (Ridgers and 

Fairclough, 2011). This is further highlighted by possible misclassifications of 

participants achieving the levels of PA specified in the government guidelines 

(DoH, 2004) as demonstrated in the Guinhouya et al (2006) study. A study 

conducted by Trost et al (2011) provided specific recommendations on Actigraph 

accelerometer cut-offs by validating five published cut-offs with criterion 

standards and recommending to researchers that the Evenson et al (2008) cut-offs 

provide the most accurate estimate of PA in 5-15 year old children. It appears that 

to eliminate the inconsistencies found in study 3 that a similar evaluation study is 

needed for the RT3® triaxial accelerometer. 

 

The non-significant HAPPY study intervention MVPA findings were inconsistent 

with previous PA intervention studies and the van Sluijs et al (2007) systematic 

review found that 67% of studies (38 out of 57 reviewed studies) reported a 

positive intervention effect. The reduced sample size was an underlying factor in 

identifying any significant differences with only 19 middle school age group 

participants achieving the accelerometry inclusion criteria (Mattocks et al, 2008). 

The lack of compliance along with the small numbers achieving the 

accelerometry inclusion criteria resulted in this small sample size. 

 

A number of studies have attempted to enhance accelerometry compliance by 

using different incentives such as the Van Coevering et al (2005) and the Stratton 

et al (2009) studies, which have been previously detailed. The exclusion of 

participants in study 7 suggests that future studies need to consider the benefits of 

including compliance incentives to ensure that representative sample sizes for 
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habitual PA monitoring are achieved. The accelerometry inclusion criteria 

contributed to the significant exclusion of participants data. Mattocks et al (2008) 

found that three days measurement of either 600, 540 or 480 minutes per day, 

respectively gave a reliability of r = .70 in a sample of 5595 participants aged 11 

years old. 

 

The Mattocks et al (2008) reliability results on PA wear time of three days has 

been adopted in the literature such as the recent study conducted by Fairclough et 

al (2011) who analysed data based on a minimum of three days measurement, 

which included at least one weekend day. It is therefore, recommended that to 

enhance inclusion of participants’ PA data that the number of days measurement 

is reduced to a minimum of three days in future studies as this has been shown to 

provide a reliable estimate of habitual PA in children of a similar age to the 

HAPPY study participants (Mattocks et al, 2008). 

 

12.6 Future research directions 

 

Whilst this multidisciplinary investigation into children and adolescents’ PA and 

sedentary behaviours has highlighted the importance of assessing both 

physiological and psychological determinants of behaviour, it is apparent that 

more research is needed in this area to ultimately lead to the effective promotion 

of PA. This thesis was based on understanding the importance of children and 

adolescents’ achieving the recommended levels of PA stipulated in the guidelines 

(DoH, 2004, DoH, 2011). The health benefits of achieving these guidelines (DoH, 

2004, DoH, 2011) are both physiological and psychological and the first study 

reported that a large percentage of participants were achieving the levels of PA 

specified in these guidelines (DoH, 2004, DoH, 2011). 

 

Andersen et al (2006) suggest that the duration prescribed in the PA guidelines 

(DoH, 2004, DoH, 2011) may need to be longer (90 minutes per day) to reduce 

the incidence of insulin resistance, which is an influential risk factor for CVD in 

this age group. Study 1 revealed that a large percentage of participants were 
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meeting Andersen et al’s (2006) more stringent recommendations on weekdays 

(77%) with only a modest percentage achieving the same levels of PA on 

weekend days (33%). Further research is required to substantiate and clarify 

which PA guidelines are most effective and appropriate for youths. 

 

Mixed findings have been reported in the literature (Sallis et al, 1997; Wilkin et 

al, 2006) when assessing differences between weekday and weekend day PA. As 

the recruitment for the HAPPY study was restricted to one demographical area 

(Bedfordshire, UK), it may be more appropriate for future studies to assess if 

these differences in behaviour between weekdays and weekend days are 

applicable across multiple demographical areas. 

 

In addition, future intervention studies aiming to increase the amount of time 

children and adolescents spend in MVPA should consider possible differences in 

PA engagement during weekdays  versus weekend days and by doing so could 

more effectively target less active periods of the week. Also, a greater focus is 

needed on time spent sedentary with Carson and Janssen (2011) observing that 

the research is limited when assessing the type, volume and patterns of sedentary 

behaviours in relation to metabolic health in children and adolescents. It is 

apparent that different approaches are needed when targeting increases in PA 

levels and decreasing time spent sedentary as these are separate behaviours that 

require different strategies to promote behaviour change (Carson and Janssen, 

2011). 

 

In addition, this current research did not consider assessing PA and sedentary 

behaviours during segmented parts of the school day. Kriemler et al (2011) 

observed that in 16 of the 20 school-based PA intervention studies reviewed that a 

positive intervention effect was found for behaviour change in one of the 

segmented PA domains (e.g. in-school, out-of-school or overall PA). The findings 

from Ridgers et al (2010b) suggest that boys are more likely to engage in PA 

during school hours but more research is required with regards to understanding 

PA patterns along with sedentary behaviours in both children and adolescents. 
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These findings will benefit the design of future school-based PA interventions, 

which aim to increase time spent in MVPA by specifically targeting the 

segmented parts of the day where inactivity is high. 

 

Another key finding of this current research was the significant contribution of 

VPA in determining CRF. Although, the recently updated PA guidelines for 

children and adolescents highlight that VPA should be completed on at least three 

days of the week, there needs to be greater clarity on the duration of VPA which 

could provide significant health benefits (DoH, 2011). Future research is needed 

to confirm these findings. In addition, given that the intensity of PA may also 

exceed VPA, future studies may consider including a breakdown of the higher 

intensities such as Rowlands et al’s (2004) cut-offs for hard PA (≥ 9 METs) and 

even very hard PA (≥ 12 METs) to understand what specific subcomponent best 

predicts improvements in physical fitness, metabolic health parameters and 

indeed in psychological health parameters. 

 

PA measurement approaches were outlined in studies 2 and 3 and a critical review 

of these detailed in study 2 revealed that self-reported PA will continue to play a 

prominent role in PA research (Ainsworth et al, 2012) and that no single measure 

of PA can capture all aspects of this behaviour (Sternfeld and Goldman-Rosas, 

2012). Therefore, in the immediate future a combination of the strengths of both 

measurement approaches may be the most appropriate to aid understanding both 

PA levels and sedentary behaviours (Haskell, 2012). 

 

The controversy over the use of RT3® triaxial accelerometer cut-offs reinforces 

the need for standardisation of this type of accelerometer so that findings are 

consistent across studies employing this device. However, the development of 

new devices such as the GENEA monitor and the Actigraph GT3X+ 

accelerometer mean that raw, unfiltered accelerations of up to 100 Hz can be 

captured across three dimensions (Esliger et al, 2011, Rowlands and Stiles, 2012), 

thus comparisons can be made across datasets regardless of manufacturing device 

(Rowlands and Stiles, 2012). Therefore, future research should look to utilise 
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these types of devices, which can remove such controversies in cut-off 

implementation and lead to studies being comparable regardless of monitoring 

device (Rowlands and Stiles, 2012). 

 

The exploratory analysis of the constructs in the two theoretical models employed 

in studies 5 and 6 provided evidence of a number of determinants of PA 

intentions in 10-12 and 13-14 year olds. However, the presence of the intention-

behaviour gap highlighted that these age groups may have had only limited 

experiences of the decision-making processes that transfer a PA intention into 

behaviour (Hagger et al, 2002). The findings from these two studies suggest that 

researchers should be aware of the psychological processes involved in the 

development of children and adolescents’ PA intentions. These findings can aid 

the development of future PA intervention design by targeting these key 

determinants in understanding intentions and the transfer into PA behaviours. 

 

Study 7 highlighted that the type of intervention adopted may have an important 

bearing on any change in the outcome variables measured (e.g. change in PA, 

CRF, RTPB and MSLTc constructs). van Sluijs et al (2007) identified multi-

component interventions as the most successful for changing PA. Although, the 

HE intervention approach adopted in this study did not produce significant 

change scores in the psychological outcome variables, it did produce a significant 

positive change score between DC 2 and DC 3 for CRF versus the control 

condition. However, no significant change scores were recorded for the 

subsequent DC time points for this variable or any other outcome variable for this 

condition. 

 

Finally, the HAPPY study recruitment strategy attempted to maximise 

recruitment by inviting all participants at the consented school within the 

stipulated age ranges to participate in the study. However, this may have resulted 

in a skewed sample with the findings from study 1 suggesting that those included 

in the accelerometry sample were already meeting the levels of PA stipulated the 
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government guidelines (DoH, 2004, DoH, 2011), This may have led to the lack of 

change in the key variables measured. 

 

van Sluijs et al (2007) reported mixed findings with regards to PA intervention 

effectveness when adopting a specific inclusion criteria or a targeted population 

(e.g. sex-specific, ethnic minority groups and low SES). Marcus et al (2006) 

highlight that research in underserved populations (e.g. racial/ethnic minorities or 

low-income groups) is sparse and has resulted in high rates of attrition. Future 

research should include these subgroups but researchers should be aware of the 

need to tailor PA interventions to the needs of the group (e.g. cultural needs) as 

well as possibly integrating the family and community in this process (Marcus et 

al, 2006). 

 

12.7 Conclusions 

 

It has been reiterated throughout the development of this research that the health 

benefits associated with participation in regular PA are both physiological and 

psychological (DoH, 2009). This has led to a multidisciplinary approach being 

adopted which has looked at physiological measures, which include a direct PA 

and CRF as well as testing a number of psychological determinants encompassed 

in the RTPB and the MSLTc (Chater, 2006). Measurement issues with indirect 

and direct methods have been compared and the controversies and discrepancies 

with using different RT3® triaxial accelerometer cut-offs have been addressed. 

The studies in this thesis concluded by evaluating the effectiveness of the HAPPY 

study interventions on changes in both physiological (PA and CRF) and 

psychological (RTPB and MSLTc constructs) measures. 

 

Given that there are many barriers preventing children and adolescents from 

engaging in adequate levels of PA, a different approach is needed. The school 

appears to be the ideal environment to begin the process of PA engagement but it 

is not the only environment (van Sluijs et al, 2007). There is support for the 

developments made by Haerens et al (2011) on a Pedagogical Model for HBPE as 
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this provides an alternative approach for encouraging engagement in PA within 

PE. Haerens et al (2011) have recognised the need to promote health within the 

PE environment rather than skills and sport outcomes in promotion of lifelong 

PA. 

 

A key component of this developmental model is the transfer of learning (Haerens 

et al, 2011), which suggests in this context that PA behaviours learnt in school 

can be successfully adopted outside of the school environment. However, within 

non-school environments, supportive networks must be accessible to all to ensure 

the family and child are given the necessary signposting on the positive benefits 

of leading a healthy lifestyle such as the ‘Change for Life’ social marketing 

campaign (National Health Service, 2011). To avoid the predictions made by 

Foresight (2007), it is important that children and young people are given the 

opportunity to understand the health benefits of PA and lead a healthy lifestyle as 

behaviours practised in childhood are often influential and have been found to 

transfer into adulthood and guide lifestyle habits (Kohl et al, 2000). 
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HAPPY study questionnaire 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Health Perception 
Questionnaire 

 
Part A: Stuff about You 

Instructions 
Please could you answer the following questions by 
circling the relevant ones, or filling in the details. 
 
It is important you answer all the questions. 
 

Remember, all answers will be kept completely 
confidential! 

Thank you for your help. 
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Section 1 
Health Locus of Control (Parcel & Meyer, 1978) 

Instructions 
We would like to learn about different ways young people look at their health.  
Here are some statements about health or illness (sickness).  Some of them you 
will think are true and so you will circle the YES.  Some of them you will think 
are not true and so you will circle the NO.  Even if it is hard to decide, please 
circle YES or NO for every statement.  Never circle both YES and NO for one 
statement.   
There are no right or wrong answers.   
 
PRACTICE:  Try the statement below. 
 
a. Children can get sick 
If you think this is true, circle       YES 
If you think this is not true, circle       NO 
 
b. Children never get sick 
If you think this is true, circle       YES 
If you think this is not true, circle      NO 
 
Try one more statement for practice… 
c. When I am not sick, I am healthy     YES NO  
  
Now do the rest of the statements the same way you practised  
 
1.  Good health comes from being lucky    YES NO 
2.  I can do things to stop me from becoming ill   YES NO 
3.  Bad luck makes people become ill     YES NO 
4.  I can only do what the doctor tells me to do    YES NO 
5.  If I become ill, it is because becoming ill just happens   YES NO 
6.  People who never become ill are just plain lucky   YES NO 
7.  It is the job of my parent(s) to keep me from becoming ill YES NO 
8.  Only a doctor or a nurse keeps me from becoming ill   YES NO 
9.  When I am ill, I can do things to get better    YES NO 
10. If I get hurt it is because accidents just happen             YES NO 
11. I can do many things to fight illness            YES NO 
12. Only the dentist can take care of my teeth           YES NO 
13. Other people must tell me how to stay healthy            YES NO 
14. I always turn to the teacher right away if I get  
hurt at school        YES NO 
15. It is the teacher’s job to keep me from having 
 accidents at school      YES NO 
16. I can make many choices about my health            YES NO 
17. Other people must tell me what to do when I feel ill YES NO 
18. Whenever I feel ill I report to the teacher right away YES NO 
19. There are things I can do to have healthy teeth   YES NO 
20. I can do many things to prevent accidents   YES NO 
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Section 2 
(Perceived Self-Image – adapted from Gibbons and Gerrard, 1995) 

 
Instructions 
The next few questions are about how you see yourself, your image.   We are 
interested in how you would describe yourself, not how you think others would 
describe you. 
 
Could you please tell us how closely each of the 16 adjectives below describes 
you.   
 
Please could you circle the number you feel best represents your image, from 1 
meaning ‘not at all’ to 7 meaning ‘extremely’.  Please ensure you give your opinion 
on every descriptive statement.  
 
I see myself as: 
 
 Not at all 1-------------7 Extremely 
Healthy 1 2 3 4 5 6 7 
Exciting 1 2 3 4 5 6 7 
Popular 1 2 3 4 5 6 7 
Immature 1 2 3 4 5 6 7 
“Cool” (sophisticated)  1 2 3 4 5 6 7 
Unattractive 1 2 3 4 5 6 7 
Independent 1 2 3 4 5 6 7 
Careless 1 2 3 4 5 6 7 
Glamorous 1 2 3 4 5 6 7 
Dull (boring) 1 2 3 4 5 6 7 
Good Looking 1 2 3 4 5 6 7 
Dirty 1 2 3 4 5 6 7 
Successful 1 2 3 4 5 6 7 
Unhealthy 1 2 3 4 5 6 7 
Uncool 1 2 3 4 5 6 7 
Leader 1 2 3 4 5 6 7 
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Section 3 
(Generalised Self-Efficacy Scale; Schwarzer & Jerusalem, 1993) 

Instructions 
Here we would like to find out how you would respond to certain situations. 
Please could you circle the response you agree with the most.  Please answer all 
statements and only circle one answer for each. 
 
 Not at 

all true 
Barely 
true 

Moderately 
true 

Exactly 
true 

 
I can always manage to solve 
difficult problems if I try hard 
enough 

1 2 3 4 

1. If someone opposes 
(disagrees with) me, I can 
find means and ways to get 
what I want 

1 2 3 4 

2. It is easy for me to stick to 
my aims and accomplish my 
goals 

1 2 3 4 

3. I am confident that I could 
deal efficiently with 
unexpected events 

1 2 3 4 

4. Thanks to my 
resourcefulness, I know how 
to handle unforeseen 
situations 

1 2 3 4 

5. I can solve most problems if 
I invest the necessary effort 

1 2 3 4 

6. I can remain calm when 
facing difficulties because I 
can rely on my coping 
abilities 

1 2 3 4 

7. When I am confronted with 
a problem, I can usually find 
several solutions 

1 2 3 4 

8. If I am in trouble, I can 
usually think of something to 
do 

1 2 3 4 

9.  I can usually handle 
whatever comes my way 

1 2 3 4 
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Section 4 
(Health Value Scale; Lau, Hartman & Ware, 1986) 

 
Instructions 
Now we are interested in how you value your health.  Indicate the extent to 
which you agree with the following four statements, using the scale below.  
Write the appropriate number in the blank space to the right of each statement.  
So, if you strongly agree with the statement put a 1 and if you strongly disagree 
with a statement put a 7. 
 

 
Strongly agree Moderately 

agree 
Moderately 

disagree 
Strongly 
disagree 

    
                        1               2              3              4             5            6             7 
 
  
1. There is nothing more important than good health 
 

  
2. Good health is only of minor importance in a happy life 
 
 
3. If you don’t have your health, you don’t have anything 
 
 
4. There are many things I care about more than my health 



 

 
7 

 

The Health Perception 
Questionnaire 

 
Part B: Exercise 

Instructions 
Now we are interested in your physical activity (this can 
include exercise during school lessons and walking). 
 
Please answer as honestly as possible by circling what 
you think is the most relevant answer, unless it states 
otherwise. 

Thank you for your help. 
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Section 1 
(Past behaviour; Adapted from Instrument for Monitoring Adolescent Health 

Issues, Stanton, Willis & Balanda, 2000) 
 
 
Think back over last week… 
   
How many times in the last week did you do any type of physical activity such as 
those described below for at least 30 minutes that made you breathe hard and 
sweat? 
 
 Write down the number of times you did 30 minutes of 

exercise for each day 
Mon Tues Wed Thurs Fri Sat Sun 

Sports or sports 
training, (e.g. 
basketball, tennis, 
netball, football,) 

       

Vigorous physical 
activities or 
exercise, (e.g. 
fast-walking, 
weight training, 
jogging, fast 
dancing, roller-
blading, bike 
riding or similar 
aerobic activity) 

       

Other physical 
activities that 
made you sweat 
and breathe hard, 
(e.g. physical 
work, walking) 
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Section 2 
(Image Prototype – adapted from Gibbons and Gerrard, 1995) 

 
 
Instructions 
The next few questions are about your image of people your age who exercise 
regularly.   
 
Could you please give us your opinion of how closely each of the 16 adjectives 
describes the typical image of someone your age who exercises.  Please could you 
circle the number you feel best represents the image, from 1 meaning ‘not at all’ 
to 7 meaning ‘extremely’.  Please ensure you give your opinion on every 
descriptive statement.   
 
The ‘typical’ young person (my age) who exercises regularly is: 
 
 Not at all 1-------------7 Extremely 
Healthy 1 2 3 4 5 6 7 
Exciting 1 2 3 4 5 6 7 
Popular 1 2 3 4 5 6 7 
Immature 1 2 3 4 5 6 7 
“Cool” (sophisticated)  1 2 3 4 5 6 7 
Unattractive 1 2 3 4 5 6 7 
Independent 1 2 3 4 5 6 7 
Careless 1 2 3 4 5 6 7 
Glamorous 1 2 3 4 5 6 7 
Dull (boring) 1 2 3 4 5 6 7 
Good Looking 1 2 3 4 5 6 7 
Dirty 1 2 3 4 5 6 7 
Successful 1 2 3 4 5 6 7 
Unhealthy 1 2 3 4 5 6 7 
Uncool 1 2 3 4 5 6 7 
Leader 1 2 3 4 5 6 7 
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We are also interested in how similar you feel you are to the typical person who 
exercises regularly. (Social Comparison) 
 
Please answer the question below: 
 
1. In general, how similar do you feel you are to this typical person who 

exercises regularly? 
 
      Not at all     1      2      3      4      5      6      7     Extremely 
 
 
 
 

Section 3 
(Behavioural Importance; Chater, 2006) 

 
Instructions 
We would like to learn about how important you feel exercise is to your present 
and future health.   
 
2. How important do you think exercising regularly is to your present health? 
 
      Not very important     1     2     3     4     5     6     7     Very important 
 
 
3. How important do you think exercising regularly is to your future health? 

 
Not very important     1     2     3     4     5     6     7     Very important 
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Section 4 
(Behaviour-Specific Self-Efficacy; Adapted from *Bandura & Adams, 1977 and 

^Schwarzer & Renner, 2000) 
 

Instructions 
Now we are interested in how certain you are that you could overcome the 
following barriers 
 
I am confident that I will carry 
out planned exercise, even if… 

Not at 
all 

Barely 
true 

Somewhat 
true 

Very 
true 

 
4. I feel a bit tired*^ 
 

1 2 3 4 

5. my friends want me to do 
something else* 

1 2 3 4 

6. the weather is bad* 
 

1 2 3 4 

7. I feel sad* (depressed in 
original) 

1 2 3 4 

8. I have to make a detailed 
plan on when I will do it^ 

1 2 3 4 

9. there is something good on 
TV* 

1 2 3 4 

10. I am busy^ 
 

1 2 3 4 
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Section 5 
(Theory of Planned Behaviour – Adapted from Conner & Sparks, 2005) 

 
Instructions: Now we would like to learn about how you feel about exercise and physical activity. Please circle the number you feel 
best explains how you feel for each statement.  Please do not leave any unanswered. 

13. I intend to be physically active for 60 minutes at a time, at least 5 
times a week for the next fortnight (intention 1) 

Definitely do not    1    2    3    4    5    6    7   Definitely do 

14. I will make an effort to be physically active for 60 minutes at a 
time, at least 5 times a week for the next fortnight (intention 2) 

Definitely do not    1    2    3    4    5    6    7   Definitely do 

15. I will try to be physically active for 60 minutes at a time, at least 5 
times a week for the next fortnight (intention 3) 

Definitely do not    1    2    3    4    5    6    7   Definitely do 

16. If I am physically active for at least 60 minutes at a time, at least 5 
times a week for the next fortnight it would be: (attitude 1-5) 
 

(i)  Bad 1 2 3 4 5 6 7 Good                    
(ii) Harmful 1 2 3 4 5 6 7 Beneficial            
(iii)Unpleasant 1 2 3 4 5 6 7 Pleasant               
(iv)Unenjoyable 1 2 3 4 5 6 7 Enjoyable             
(v) Foolish 1 2 3 4 5 6 7 Wise                    

 

17. Most people who are important to me think I: (subjective norm 1) 
Should not    1    2    3    4    5    6    7   Should 

take regular physical activity over the next fortnight 

18. People who are important to me would: (subjective norm 2) 
Disapprove    1    2    3    4    5    6    7   Approve 

of my taking regular physical activity over the next fortnight 

19. People who are important to me want me to take regular physical 
activity over the next fortnight: (subjective norm 3) 

Unlikely    1    2    3    4    5    6    7    Likely 

20. If I am physically active for at least 60 minutes at a time, at least 5 
times a week for the next fortnight it would make me healthier 
(outcome expectancies/ behavioural belief) 

Unlikely    1    2    3    4    5    6    7    Likely 

21. Being healthier as a result of being physically active would be:  
(outcome evaluation) 

Bad     1     2     3     4     5     6     7     Good 
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The Diet Questionnaire 
Prochaska et al., (2001 and 2004) 

 
Part C: Diet 

Instructions  
Now we are interested in your dietary habits 
 
Please answer as honestly as possible by ticking what 
you think is the most relevant answer, unless it states 
otherwise. 

Thank you for your help. 
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FRUITS & VEGETABLES SCREENING MEASURE  
 
1. In a typical day, how many servings of fruit do you eat?  
A serving is equal to:  
1 medium piece of fresh fruit  
1/2 cup of fruit salad  
1/4 cup of raisins, apricots or other dried fruit  
6 oz. of 100% orange, apple, or grapefruit juice  
(Do not count fruit punch, lemonade, Gatorade, Sunny Delight or fruit drink)  
 
 
 
None       1         2        3      4 or more 
 
 

2. In a typical day, how many servings of vegetables do you eat?  

A serving is equal to:  
1 medium carrot or other fresh vegetable  
1 small bowl of green salad  
1/2 cup of fresh or cooked vegetables  
3/4 cup of vegetable soup  
(Do not count French fries, onion rings, potato chips, or fried okra)  
 
 
 
 
None      1       2       3   4 or more 
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Dietary fat Screening Measure 
 
Think about all the foods you ate over the past 7 days as part of a meal or as a snack.  
Check how often you ate each food item listed – from ‘did not eat it this week’ to ‘more 
than twice each day.’   
Example: If you ate a ham, cheese and mayonnaise sandwich with a cookie in the past 6 
days be sure to count each of these foods.  
 
In the past 7 days how often did you eat… 
 

Did not Once 2-3 4-6 Once or    More 
     Eat it this times    times twice          than 
     This week  this       this         each        twice 

Week  week    week        day           each 
              day 

      (1)  (2)           (3)         (4)          (5)          (6) 
 
Hamburgers, beef taco, meatloaf………….. 
Beef such as steaks or roast……………….. 

Fried chicken, chicken nuggets, fried……. 

Fish, fish sticks……………………….……… 

Hot dogs…………………………………………. 

Cold lunch meat (halm, salami)…………… 

Bacon, sausage, chorizo…………………….. 

Eggs, omelette, quiche……………………… 

Pasta with meat sauce………………………. 

Pizza with meat toppings…………………….. 

Pizza with cheese……………………………... 

Pasta with cheese or cream sauce……….. 

Whole milk………………………………………. 

Ice cream……………………………………… 

French fries, onion rings…………………….. 

Crisps, tortilla chips, popcorn…………….. 

Cake, cookies, brownies…………………….. 

Doughnuts, pastries, muffins……………….. 

Cheese or cheese spread……………………. 

Regular margarine, butter (not lite)……... 

Salad dressings, mayonnaise (not lite)…… 

Peanut butter, nuts, sunflower seeds …… 
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Drinks 
 
1. In a typical day, how many glasses of fizzy drinks do you drink?  
(includes lemonade, coke, Fanta, Sprite: not diet) 
 
 

 
None 1 2 3  4 5 or more 
 
 
2. In a typical day, how many glasses of water do you drink?  
 
 
 
None 1 2 3  4 5 or more 



 

 
17 

The Physical Activity 
Questionnaire 

PAQ-C – Physical activity questionnaire for older children: 
(Kowalski et al., 1997) 

 

Part D: Physical Activity Levels 

Instructions 
Now we would like to know more about your level of 
physical activity from the last 7 days (in the last week).  
This includes physical activity you do, at school and at 
home.  This includes sports or dance that make you 
sweat or make your legs feel tired, or games that make 
you breathe hard, like tag, skipping, running, climbing 
and others.     
 
Remember, there are no right and wrong answers – this 
is not a test. 
 
Please answer as honestly as possible by circling what 
you think is the most relevant answer, unless it states 
otherwise. 

Thank you for your help. 
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1.  Physical activity in your spare time: Have you done any of the following 
activities in the past 7 days (last week)? If yes, how may times.  MARK ONLY 
ONE CIRCLE PER ROW 
 No 1-2 3-4  5-6 7 or 

   more 
Skipping…………………………………………     

Rowing/canoeing……………………………… 

In-line Skating………………………………….. 

Tag…………………………………………………. 

Walking for exercise…………………………… 

Bicycling………………………………………… 

Jogging or running……………………………. 

Aerobics………………………………………… 

Athletics……………………………………….. 

Swimming……………………………………….. 

Tennis…………………………………………….. 

Baseball/softball……………………………… 

Dance……………………………………………… 

Karate……………………………………………. 

Football………………………………………….. 

Badminton………………………………………. 

Skateboarding…………………………………… 

Hockey…………………………………………… 

Volleyball……………………………………….. 

Basketball………………………………………... 

Ice Skating………………………………………. 

Ice hockey………………………………………. 

Other ___________________ 

________________________ 
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2.  In the last 7 days, during your physical education (PE) classes, how often were 
you very active.(playing hard, running, jumping, throwing)? SELECT ONE ONLY 
 
A. I don’t do PE……………………………………………………..……….. 

B. Hardly ever………………………………………………………………… 

C. Sometimes………………………………………………………………….. 

D. Quite often……………………………………………………………….. 

E. Always……………………………………………………………………… 

 
3. In the last 7 days, what did you do most of the time during morning school 
breaks? SELECT ONE ONLY 
 
A. Sat down (talking, reading, doing schoolwork)……………………. 

B. Stood around or walked around………………………………………. 

C. Ran or played a little bit……………………………………................ 

D. Ran around and played quite a bit………………………………….. 

E. Ran and played hard most of the time……………………………… 

 
4. In the last 7 days, what did you normally do at lunch (besides eating lunch)? 
SELECT ONE ONLY 
 
A. Sat down (talking, reading, doing schoolwork)……………………. 

B. Stood around or walked around………………………………….… 

C. Ran or played a little bit…………………………………………..……. 

D. Ran around and played quite a bit…………………………………... 

E. Ran and played hard most of the time……………………………… 

 

5.  In the last 7 days, on how many days right after school, did you do sports, 
dance, or play games in which you were very active? SELECT ONE ONLY 
 
A. None ……………………………………………………………………..… 

B. 1 time last week…………………………………………………………. 

C. 2 or 3 times last week…………………………………………………… 

D. 4 times last week…………………………………………………………… 

E. 5 times last week…………………………………………………………. 
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6.  In the last 7 days, on how many evenings, did you do sports, dance, or play 
games in which you were very active? SELECT ONE ONLY 
 

A. None……………………………………………………………………………. 

B. 1 time last week………………………………………………………….…… 

C. 2 or 3 times last week……………………………………………………… 

D. 4 or 5 times last week……………………………………………………… 

E. 5 or 7 times last week………………………………………………………. 

 
7.  On the last weekend, how many times did you do sports, dance, or play games 
in which you were very active? SELCT ONE ONLY 
 

A. None……………………………………..……………………………………... 

B. 1 time…………………………………………………………………………. 

C. 2-3 times………………………………………………………………………. 

D. 4-5 times………………………………………………………………………. 

E. 6 or more times…………………………………………………………….. 

 
8.  Which one of the following describes you best for the last 7 days? Read all 
five statements before deciding on the one answer that described you. 
  
A All or most of my free time was spent doing things 

that involved little physical effort 
 
B I sometimes (1-2 times last week) did physical things 

in my free time (e.g. played sports, went running, 
swimming, bike riding, did aerobics) 

 
C I often (3-4 times last week) did physical things in my 

free time 
 
D  I quite often (5-6 times last week) did physical things 

in my free time 
 
E I very often (7 or times last week) did physical things 

in my free time 
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9.  Mark how often you did physical activity (like playing sports, games, doing 
dance, or any other physical activity) for each day last week.  
 
 None Little Medium Often Very 
     bit              often 
Monday………………….…… 

Tuesday………………………. 

Wednesday………………….. 

Thursday……………………. 

Friday………………………….. 

Saturday…………………….. 

Sunday………………………. 

  

10. Were you sick last week, or did anything prevent you from doing your normal 
physical activities? SELECT ONE ONLY 
 
Yes………………………………………………… 
  
No…………………………………………………. 
 
If Yes, what prevented you? 
_____________________________________________________ 
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HAPPY study informed consent 

 

 
School of Physical Education and Sport Sciences 

University of Bedfordshire 

Polhill Avenue 

Bedford 

MK41 9EA 

date 

Dear Parent/Carer 

 

Re: School-based physical activity promotion project 
 
 
Your child’s school has agreed to take part in a school-based physical activity promotion 

research programme which aims to evaluate the impact of 3 innovative school-based 

strategies designed to increase physical activity levels, fitness, body composition and 

psychosocial well-being in 10-11 and 13-14 years old.  This study is taking place in 8-10 

schools across the Bedfordshire Borough.  

 

The study will be conducted at the school and within the school timetable over a 2 year 

period.  The strategy will be implemented in blocks of 4 weeks (varies from ½ - 1 ½ hours a 

week) every second half term in the first year, whilst the second year is the follow-up phase.  

During year 1 and 2, data will be collected from children on a regular basis (first half term of 

each term and at the end of the school year; September, January, March, July). 

 

Interventions  

The intervention phase may be one of four approaches: 

 The school may be asked to act as a control group, so they do not change anything 

within the school curriculum relating to physical activity and PE. Control groups are 

important as they allow a comparison to be made between a ‘baseline’ and a change or 

intervention strategy. 
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 The school may integrate a health education programme relating to physical activity into 

their PSHE lesson during the second half of each school term in the first year (this will 

equate to 2 hours every second half-term) 

 The school may integrate a health education programme relating to physical activity with 

a psychology approach into their PSHE lesson during the second half of each school 

term in the first year (this will equate to 2 hours every second half-term) 

 The school may encourage your child to play games during the lunch break, which may 

range from netball, football, rounders, ball games, skipping.  This will be organised by 

the researchers and school staff but older children within the school will be trained to 

lead the sessions during breaktimes.  

  

Only one intervention is being allocated to each school.  The intervention will be given to all 

the children in your child’s year group, with the exception of the lunch games which will only 

affect those children who consent to take part in the data collection of this programme.  The 

data collection (measurement) part of the programme for all interventions will take place 

during the first half of each school term and at the end of the school year.  This will take 

place within the school and will require a maximum of 45 minutes of your child’s time per 

data collection session.  The researchers will be visiting each school in 2-3 day blocks during 

the data collection period.  Only 30 children will be selected from each school to take part in 

the data collection (if they have consented to be involved).  The selection of children for the 

data collection will be randomised from all those children\parents who have consented to 

take part in the study. 

 

Familarisation session 

Before the first data collection session, the research team will show the children all the 

equipment which will be used so they know what to expect.   

 

Initial data collection (this applies to all data collection sessions) 

On the night prior to the data collection day, we will ask you to remind your child to fast 

over night (10-12 hours).  Therefore they must not consume any food or drink for 10 hours 

prior to the school start time (they will be allowed to sip water).  Please send your child to 

school with a snack which they can eat something immediately after they have seen the 

researchers for the initial data collection.  

 

When the children arrive at the school, they will immediately see the researchers (who will be 

in a room on the school grounds) to have their initial data collection which includes a body 



 

 
24 

composition measurement and a measurement of their blood glucose and cholesterol levels.  

Both these measures require your child to be in the fasting state.  Your child will be asked to 

remove their shoes and socks and will then stand on a scale which has two metal plates.  

This will measure your child’s muscle and body fat levels.  We will then take a fingerprick 

blood sample from your child which will be from their index finger or earlobe.  We would 

suggest the earlobe because this is completely pain-free but your child may prefer us to use 

the tip of their finger.  This is a very simple and easy procedure and requires the drops of 

blood collected to be put into a machine to measure cholesterol and glucose.  We will also 

freeze a drop of blood to measure insulin levels (an indicator of diabetes) in the laboratory 

when the study is completed.   

    

Once these measurements are completed your child will be able to eat their snack and 

continue their lessons.  They will then visit the research team again either later during the day 

or the day after to complete the remaining measurements.  

 

Main data collection (this applies to all data collection sessions) 

 

Your child will visit the testing area with a fellow pupil and should not be required for longer 

than 45 minutes in one session.  The measurements will be undertaken by two researchers 

who have undergone CRB (Criminal Records Bureau) checks.  The CRB checks help 

organisations in the public, private and voluntary sectors by identifying individuals who may 

be unsuitable to work with children or other vulnerable members of society.   

 

Body mass and body composition will be measured using a Tanita Scale (‘stand on’ scales) 

and stature (standing and sitting height, and leg length), using a stadiometer (ruler used to 

measure height). Waist circumference will be measured using a tape measure and blood 

pressure and heart rate will be measured using an automatic blood pressure machine.  Your 

child will also be required to undertake some exercise on a stationary bike.  It is expected that 

towards the end of the session your child will find it hard work but they will be advised they 

can stop at any point should they wish to.  It is anticipated that the exercise session will last 

between 8-12 minutes.  You should be aware that there are risks associated with exercise 

such as light headedness and fainting but every effort will be made to minimise the risk of 

this occurring (including telling using the supplied questionnaire if your child has ever 

experienced problems like that during exercise in the past).  Lastly your child will be asked to 

complete several questionnaires relating to physical activity levels, nutrition and self esteem.  

Outside the testing room, we will also ask your child to keep a 7-day physical activity diary 
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and they may also be given a little box to wear on their waist for 7-days.  This is an 

accelerometer which monitors physical activity levels.  This is very expensive and must be 

removed when swimming or washing.  Please make sure your child looks after this.   

 

The diagram below reiterates when the intervention period and data collection takes place 

doing the 2 year programme.   

 

YEAR 1  (Intervention phase)      

Winter 1        Winter 2        Spring 1        Spring 2     Summer 1       Summer 2 

 

YEAR 2 (Follow-up phase) 

Winter 1      Winter 2         Spring 1        Spring 2     Summer 1        Summer 2 

  

Key:  DC: Data collection, INT: Intervention,  

 Seasons 1: First ½ of term, Season 2: Second ½ of term 

From the data collection, there I a risk that we might find some abnormal results from your 

child such as high blood pressure, high cholesterol or high glucose readings.  If this is the 

case, we will inform you of this and as a precaution will suggest you visit your GP.   

 

If you are happy for your child to take part in the data collection part of this study we would 

appreciate it if you could complete the informed consent.  You also have the option of 

allowing your child to be involved in the data collection but not the blood sampling 

procedure, if you feel this would not be appropriate for your child.  However we stress that 

this is a very simple and quick procedure and would give you an interesting insight into your 

child’s health (glucose and cholesterol levels).  This is noted on the informed consent.  It is 

your responsibility to provide information regarding your child’s health status or previous 

experiences of unusual feelings with physical effort.  Children will be excluded in the 

presence of chronic medical conditions such as heart disease, asthma (not controllable with 

medication) or any other condition that may put the child at risk when performing exercise 

sessions.  Children will also be excluded if they do not have the ability to successfully 

complete the exercise sessions highlighted above for any other reason.  If you are happy to 

allow your child to be involved in the data collection and blood sample, please make sure you 

fill in the blood sampling questionnaire, for the safety of the research team and your child.         

DC DC  DC INT INT INT & DC 

DC DC DC    DC 
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Do remember, that participation in the data collection is entirely voluntary and the results 

confidential (only the researchers, you and your child will see the individual results.  Before 

giving your full consent to the study we ask that you to speak to your child about the 

research study, to check if they understand what the research involves and to make sure they 

are not just consenting to please us or their teachers  Please remind your child that the study 

is voluntary and that he or she can leave the study even after it has begun by telling their own 

teacher, PE staff or research investigator that they no longer wish to take part.  However, we 

will also ask the children regularly during the study if they are happy to continue 

participating. 

 

It is hoped that the work from this study will be published in a scientific journal but no data 

about your child will appear.  Your child’s data will be kept confidential at all times.    

 

If you have any questions regarding participation of your child in the data collection for this 

research project, or the aims of the research, please contact  

Dr Louise Brown on 07941280392 or by email on louise.brown@beds.ac.uk,  

or Dr Catherine Van Blerk (01234-793320, or catherine.vanblerk@beds.ac.uk 

 

Thank you very much for your support, 

 

 

 

Louise Brown & Catherine Van Blerk  

mailto:louise.brown@beds.ac.uk�
mailto:catherine.vanblerk@beds.ac.uk�
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Informed Consent 

 

School based Physical Activity Promotion Project 

(University of Bedfordshire) 

  

Parental/Guardian Informed Consent Form 
 
Please complete all the details below. This information is required entirely for laboratory 

records.  All information obtained from the exercise sessions will be treated as confidential. 

All forms must be completed and returned to your child’s school or Head of PE, before any 

testing commences.                       

 

Please return all forms by ………………………... 

 

Name of Child: ....................................................................……  D.O.B: ............……… 
 
 
Permanent Address: 
………………………………………………………………………………………………
……………...  
 
....................................................................................................................................................................
.......................... 
 
………………………………………………………………………………………………
……………... 
 
 
Parent/Guardian Contact Telephone No: .................................................. 
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Please read the following statements carefully.  Please sign only when you have agreed with 

the statements. 

 

I have been asked to allow my child to participate in the data collection aspect of a research 

project which is evaluating the impact of 3 innovative school-based strategies designed to 

increase physical activity levels, fitness, body composition and psychosocial well-being in 10-

11 and 13-14 years old.  I give my free consent by signing this form, should my child wish to 

take part.  

  

I understand that my child will be involved in the following:  

 

• The research will be carried out as described in the parent covering letter, a copy of 

which I have retained.  

 

• If I decide not to allow my child to participate, or decide to withdraw his/her 

participation, my decision will be accepted. 

 

• My consent to allow my child to participate is voluntary and I may withdraw my child 

from the study at any time. I do not have to give a reason for the withdrawal of consent. 

 

• I understand that I am responsible for providing information regarding my child’s 

health status or previous experiences of unusual feelings with physical effort.   

 

• My child has no injury or illness that will affect his/her ability to successfully complete 

the tests.   

 

• By signing this form I give my free consent to allow my child to participate in the 

research project, should my child wish to take part.   

 

• I have read and understood the information above, and my questions have been 

answered to my satisfaction.  

 

Signature of parent/guardian…………………………………… 

Date……………………………… 

Signature of tester ................................................................................... 
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PLEASE NOTE: If you have signed this document but do not wish for your child to 
take part in the blood sample procedure, please sign and tick the box here: 
 
 
  Signature of parent/guardian ………………………………….   
Date…………………… 
 
 
Forms to return to the teacher with your informed consent.  

1. MAKE SURE YOU NOW COMPLETE THE PHYSICAL ACTIVITY 
READINESS  QUESTIONNAIRE.  
 

2. COMPELTE THE BLOOD SAMPLING QUESTIONNAIRE IF YOU ARE 
HAPPY FOR YOUR CHILD TO PARTICIPATE IN THE BLOOD SAMPLING 
PROCEDURE 
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Adapted Physical Activity Readiness Questionnaire for Children 
 

This questionnaire offers a safe, preliminary health-screening for your child prior to their 

participation in exercise. 

 
• Has your child’s doctor ever said that they have a heart condition?    

Yes        No 

 

• Does your child have chest pain brought on by exercise?  

Yes        No 

   

• In the past month, has your child experienced chest pain when they were NOT doing 

exercise?           

Yes        No 

 

• Does your child lose consciousness or lose balance as a result of dizziness? 

Yes        No 

 

• Does your child have a bone or joint problem that could be aggravated by    

exercise?           

Yes        No 

 

• Does your child’s doctor currently prescribe medication for blood pressure  

     or a heart condition (e.g., diuretics or water pills)?     

Yes        No 

 

• Do you know of any other reason why your child should not participate in exercise? 

         

Yes        No 
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If ‘yes’, please give the reason on the next page; 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

. 

 

 

Parent / Guardian (Please PRINT NAME)……………………………………….. 

 

Signed………………………………………………. Date………………. 

 

Child’s name (Please PRINT)……………………………………………………. 
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 Blood Analysis – Participant Screening Form 

 
This questionnaire offers a safe, preliminary health-screening for your child prior to their 

participation in blood sampling. 

 
Please read the following: 
 

a. Is your child suffering from any known active, serious infection? 
b. Has your child had jaundice within the previous year? 
c. Has your child ever had any form of hepatitis?  
d. Has your child any reason to be HIV positive? 
e. Has your child been involved in intravenous drug use? 
f. Is your child haemophiliac? 
g. Is there any other reason you are aware of why taking blood from your 

child might be        hazardous to his or her health?  
h. Is there any other reason you are aware of why taking blood from your 

child might be  
    hazardous to the health of the technician? 
 
Can you answer Yes to any of questions a-g?    Please tick your response. 

      
Yes   No  

 
 
I declare that this information is correct, and is for the sole purpose of giving the 
tester guidance as to   my child’s suitable for the finger prick sample test.  
 
Parent / guardian (Please PRINT NAME)……………………………………… 
 
Signed …………………………………..  Date:……………………. 
 
Child’s name ……………………………………….. 
 
If there is any change in the circumstances outlined above, it is your responsibility 
to tell the person administering the test immediately.  
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HAPPY study physical activity diary 

 

       
 

School of Physical Education and Sport Sciences 

University of Bedfordshire 

Polhill Avenue 

Bedford 

MK41 9EA 

Date 

Dear Parent/Carer 

 

Re: Health and Physical Activity Promotion in Youth 

 

As part of the school-based physical activity study, your child will be asked to 

wear an accelerometer for seven days to measure their physical activity levels. 

 

To help ensure that your child wears the accelerometer everyday, records the 

times that they were unable to wear this equipment and remembers to keep 

wearing it, we would like you to provide daily signatures to confirm these entries. 

 

If you have any further questions regarding this instruction, please contact: 

 

Sarah Denton BSc (Hons) MSc Physical Activity and Health Postgraduate 

Student by email on sarah.denton@beds.ac.uk 

 

Thank you very much for your continued support 

 

Sarah Denton 
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Your name:                 
Your school _________________            
  
Day: 
 

Time activity monitor 
was put on in the 
morning 

Time periods when activity 
monitor was taken off 

Reason activity monitor 
was taken off 

Time activity monitor was 
taken off at bed time 

Parental 
signature 

Example: 
Wednesday 

7:15am 8:00am-8:15am 
3:30pm-4:30pm 

Showering 
Swimming 

10:00pm  
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Day: 
 

Time activity monitor 
was put on in the 
morning 

Time periods when activity 
monitor was taken off 

Reason activity monitor 
was taken off 

Time activity monitor was 
taken off at bed time 

Parental 
signature 

 
 
 
 
 

     

 
 
 
 
 

     

 
 
 
 
 

     

 
 
 
 
 

     

      PLEASE RETURN THE ACTIVITY MONITOR AND LOG TO SCHOOL ON….
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HAPPY study Ethics Proposal 
 

Faculty of Education and Sport  

Human Research Ethics Proposal Form 

 

Name:  

Brown, Louise, (University of Bedfordshire) 

Van Blerk, Catherine, (University of Bedfordshire) 

Fairclough, Stuart, (Liverpool John Moores) 

Chater, Angel, (University of Bedfordshire) 

 

Title of Research Project:  

Physical activity promotion in schools 

 

Purpose of Study (Insert the research proposal here.  The proposal should include a 

brief rationale, methodology, informed consent forms, questionnaires, interview 

schedules etc) 

 

See below 

 

Statement on Research Procedures and Methodologies (Including details of 

arrangements for participation of human subjects, including recruitment, consent and 

confidentiality procedures and documentation) 

 

See below 
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Physical activity promotion in schools 

 

Research Proposal (Including rationale, methodology, recruitment, confidentiality 

procedures) 

 

Introduction 

 

Given the growing concerns that children are insufficiently active in order to gain subsequent 

health benefits (Biddle et al., 2004 and Andersen et al., 2006), it is not surprising that physical 

activity promotion is warranted.  As an early intervention programme, the school as been 

identified as a key setting for the promotion of physical activity to young people (Stratton, 

1999).  In the school context, the physical education (PE) curriculum and recess provide two 

main opportunities for children to be active (Sarkin et al., 1997).  In addition the role of the 

school in educating children of the link between physical activity and health education has 

been increasingly recognized, to encourage lifelong participation in sport and physical activity 

(Harris and Penney, 2000).  Such a move to promote physical activity in the school has also 

been supported by numerous publications (e.g. Department of Health, 1999, 2005a,b; 

Department of Culture, Media and Sport (DCMS), 2001; DCMS London Strategy Unit, 2002 

and Department of Education and Skills (DfES), 2000).      

 

A number of studies have been conducted to evaluate the effectiveness of school-based 

physical activity interventions over the past decade and more recently reviews have been 

published which have summarised or critiqued their effectiveness (see, for example, Harris & 

Cale, 1997; Almond & Harris, 1998; Stone et al. , 1998; Kahn et al. , 2002; Cale & Harris, 

2005a).  More recently a review article in 2007 (Van Sluijs, 2007) identified only seven 

school-based interventions for promoting physical activity in the UK, with 50 being carried 

out in the United States  Although the studies can be used to assess effectiveness, it is 

important to note that only 24 of the 57 studies are regarded as having high methodological 

quality.  The studies are also extremely variable for example different school year groups 

(primary to secondary schools), interventions (increased PE time, health education and 

environment changes such as playground markings), study duration (usually one year) and 

variables monitored to assess the effectiveness of interventions were incorporated into the 

research programmes.  In particular, the majority of research studies have taken place in the 

primary setting because in the early years it is thought that interventions designed to build 

healthy behaviours at this juncture have a potential of long-term impact. However, physical 

activity interventions during secondary school may be beneficial because during the 
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transition from primary to secondary school, children’s physical activity levels drop (Riddoch 

et al, 2004). Research has shown that this may be due to feelings of inadequacy, self-

consciousness about abilities and body image and changes in the way physical activity it 

presented at school.   

 

The above demonstrates that there is a need for future school-based physical activity 

interventions to be scientific, well-controlled and robust as well as being of long duration to 

include a maintenance monitoring phase and include a wide range of monitoring variables to 

assess effectiveness. Following evaluation of UK and International School based intervention 

research projects (which included interventions to promote both healthy eating and physical 

activity), Sharma (2006) recommended the following for enhancing school-based 

interventions; physical activity education, social cognitive theory-based interventions and 

using teachers as effective ‘instruments’ for the delivery of interventions. Sharma (2006) also 

highlighted the fact that physiological and psychological measurements must be included in 

intervention projects to link results to the theoretical approaches or interventions. 

 

Recently single-component interventions have been tested in schools to identify beneficial 

programmes which will promote physical activity. To our knowledge the youth led 

intervention scheme has been tried in primary schools and last year was tested in secondary 

schools by the Youth Sport Trust (sponsored by Coca-Cola) but no published research has 

been found. In general, the scheme has proved to be popular across many schools in the UK 

with positive feedback from both pupils and the school.  The National PE School Sport and 

Club Links Strategy (PESSCL) whose aim is to increase physical activity amongst children 

has recommended the playground PALS (playground activity leaders) scheme to 

purposefully increase the number of children undertaking health enhancing physical activities 

during break and lunchtime. Lunchtime supervisors were also a recommendation by the 

PESSCL.  However their involvement in the promotion of physical activity has not been 

formally evaluated but the SPARK (Sports, Play and Active Recreation for Kids) project 

found that lunchtime supervisors were important players in the physical activity intervention 

project.  

 

Many physical activity promotion projects in schools in the United States have incorporated 

health education programmes, often termed ‘conceptual PE’ or ‘self-management skills’.  

Marcoux et al (1999) evaluated the self management component of the SPARK project.  

This component (structured self-management curriculum) was designed to promote 

maintenance and generalization of physical activity through the teaching of health education 
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and the teaching of skills such as self-monitoring, goal setting, self-reward, self-talk, activity 

planning and problem solving. Unfortunately the SPARK programme was shown to be 

ineffective in increasing out-of-school physical activity but this is partly thought to be a result 

of inconsistent delivery of the research programme. For example only two-thirds of the 

programme components were implemented and the teachers gave low ratings to the 

programme which may have reduced their willingness to fully implement it. On the other 

hand, Dale and Corbin (2000) and Dale et al (1998) found that health education given to 

adolescents decreased sedentary behaviour during follow-up.   

 

Very few studies have incorporated behavioural theories into interventions to promote 

physical activity in schools. Unpublished doctoral research (Chater, 2006) (behavioural 

theory school-based intervention in seventy-two 11-15 year olds attending a St Albans 

School) suggests that cognitions, found in the literature to be significant predictors of 

exercise behaviour, are significantly higher in younger children in year 7 compared to those 

in year 10.  In this study, younger children were found to hold a more positive image of 

people who exercise on a regular basis. Their self-efficacy beliefs were also much higher 

suggesting they believe they are more capable of performing regular exercise. Perceived self-

efficacy has frequently been reported as a strong predictor for exercise behaviours (Cavill et 

al, 2001).   

 

These findings suggest cognitions salient to exercise intentions decrease with age. Moreover, 

data revealed that past exercise behaviours decrease with age for girls supporting findings 

reported in the literature (Kimm et al, 2005; Misra & Aguillon, 2001; Todd et al, 2000; Kurtz 

& Thornes, 2000) that girls’ exercise levels decrease dramatically with age.  Reporting on 

behavioural intention, girls were again found to have significantly lower intentions to engage 

in physical activity in the week following data collection when compared to boys.  The 

psychology intervention attempts to enhance these salient cognitions by successfully 

communicating health-relevant messages, through a credible source (DeBono & Telesca, 

1990), which is relevant to the target audience and does not provoke disassociation from the 

message (Franzkowak, 1987; Soames-Job, 1988) and offers a behaviour change strategy 

(Norman et al, 2005).  

 

Behaviour change is often encouraged by enhancing self-efficacy beliefs which can be 

achieved by several methods 1) by personal mastery of a behaviour leading to a rise in 

confidence in the ability to perform behaviour through experience, 2) by vicarious 

experience observing the successful performance of behaviour by others, 3) by using 
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persuasive techniques.  In general to enhance self-efficacy it is necessary to convey to the 

individual that they have the ability to perform a recommended response (Norman et al, 

2005). Unpublished doctoral research (Chater, 2006) found that the intervention techniques 

described above may have been successful in significantly enhancing exercise behaviours 

from time 1 (pre-intervention) to time 2 (post intervention). However, this previous research 

was multi-behavioural, measuring exercise in addition to healthy eating behaviours and 

alcohol and smoking avoidance. It may have also been confounded by cross-contamination 

as data was collected from only one school at the intervention phase. The strategies used in 

this study will, therefore, be replicated for the proposed intervention, focusing on costs and 

benefit analysis, vicarious learning, action planning, motivational interviewing and 

visualisation techniques on the sole behaviour of physical activity.  It is also envisaged that 

many schools will be involved to minimize the risk of cross-contamination. 

 

There is a need for effective physical activity intervention schemes in schools (Department 

of Health, 2005). There is clearly a lack of evidence based work which demonstrates effective 

intervention strategies aimed at increasing physical activity levels amongst children. The 

majority of school-based physical activity research to date lacks high quality, randomisation 

procedures, physical activity outcome measures, detailed implementation procedures for 

teachers, appropriate sample size, follow-up beyond post-intervention to assess maintenance, 

evaluation of project implementation and assessment of factors along the causal pathway.  

Moreover, many studies do not include an assessment of implementation issues or carry out 

cost effectiveness analyses to further inform future public health strategies in this topic.  The 

proposed research project will incorporate all of the above issues, providing evidence which 

could allow the development of a ‘school-based physical activity programme’ which could a) 

benefit even more schools in Bedford, and b) be replicated on a regional and national basis 

to help increase physical activity levels amongst school-children.   

 

Methods/Design 

Study Objectives 

 

The aim of the proposed project is to evaluate in a controlled trial (RCT), the effectiveness 

of innovative school-based physical activity strategies in improving overall physical activity 

levels (school-time and leisure time), physical fitness, physical health and psychosocial well-

being in 10-11 and 13-14 year old children.     
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Main Outcomes 

The primary outcomes of the study are 

1. An increase in total PA (as measured by accelerometers)  

2. An increase in time spent in moderate-vigorous physical activity during physical 

activity sessions (as measured by accelerometers) 

3. An increase in aerobic fitness (measured by the cycle ergometer test).   

in the intervention groups compared to the control groups.   

 

Secondary outcomes of the intervention study include  

1. Improved cardiovascular risk profile (including reduced blood pressure, and more 

favourable blood lipid profile and glucose metabolism) 

2. A reduction in (BMI) percentile, waist circumference and body fat (as measured using 

a segmental body composition analyser).   

3. An improvement in psycho-social health (including self-efficacy, locus of control and 

perceptions of exercise such as behavioural importance, attitude, outcome expectancy and 

outcome evaluation).   

 

These outcomes will be tested in different subgroups i.e. 10-11 year olds vs 13-14 year olds, 

girls vs boys, children of different weight status, pubertal stages and socio-economic 

background.   

 

Study groups/Recruitment  

 

Recruitment of 8-12 participating schools will be based on willingness.  Middle and upper 

schools within the Bedford Borough will be contacted.  It is anticipated that 50% of children 

recruited will be 10-11 year olds (middle schools) and the other children will be 13-14 year 

olds (upper schools) with evenly distributed gender..  Two age groups are being incorporated 

into the programme to allow for comparison across ages.  A cross-section of schools will be 

selected, including mixed gender, single-sex schools, state and independent schools.  The 

implementation of the interventions may take the form of a whole year approach or one 

class approach (depends on intervention and size of year group) but in both cases only one 

class (around 25-30 children) will be selected for measurements (Data collection).  More than 

one class from each school may be involved in the measurements if the numbers of schools 

involved is restrictive, but only one intervention type will be allocated per school to avoid 

‘cross-contamination’.   
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Schools will have the option of being excluded from one of the four types of interventions 

below, but will then be randomized to one of the remaining three types of interventions 

using a computer generated random number table.  The intervention types are:  

 Youth-led activity group 

 Health education programme 

 Psychology based health promotion programme 

 Control group 

It is anticipated that interventions will be evenly randomized as follows 

No of Schools (N) Intervention 1 Intervention 2 Intervention 3 Intervention 4 

(control group) 

Example 1, N=12 3   3 3 3  

Example 2, N=8 2 2 2 2  

 

All interventions and measurements for both the intervention groups and control group will 

be undertaken and collected solely in the schools (although the 7-day accelerometry 

monitoring is an exception).  The study will be organised in such a way as to minimally affect 

the delivery of the school curriculum. 

 

Informed consent for the study measurements (data collection) will be required from the 

children and parents or carers of the child.  Ethical approval will be obtained from the 

University of Bedfordshire Ethics Committee prior to commencing the study.     

 

Study organization 

 

The study is taking place over 2 years incorporating the intervention phase (year 1) and 

follow-up phase (year 2).  All intervention groups (3 groups) will take place in 4 week blocks 

during the latter part of each school term (Winter, Spring and Summer) with ‘reinforcement’ 

taking place during the beginning of each school term during the first year (only Spring and 

Summer) and every month in the follow-up phase (year 2).  All measurements will take place 

during the first half of each school term and before the students break up for the Summer 

Holidays across the 2 years.  An outline of the intervention and measurements can be found 

on figure 1.  A more detailed plan can be found on figure 2.   
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YEAR 1  (Intervention phase)      

Winter 1          Winter 2          Spring 1            Spring 2        Summer 1          Summer 2        

         

 

YEAR 2 (Follow-up phase) 

Winter 1          Winter 2          Spring 1            Spring 2        Summer 1          Summer 2 

  

Key:  DC: Data collection, INT: Intervention, R: Reinforcement 

 Seasons 1: First ½ of term, Season 2: Second ½ of term 

Figure 1.  Outline of school based research study 

 

The intervention and ‘reinforcement sessions’ will be undertaken by the school 

teachers/older students involved.  School teachers/students will be given a manual detailing 

the intervention which has been assigned to their school following a training session (this is 

scheduled to take place during the first half of the Winter half-term when data collection is 

taking place).  Support for teachers/students delivering the interventions will also be 

available throughout the study (the demand for and nature of such support will be 

monitored).  The training sessions will be undertaken by the research team at the school at 

an appropriate time for the teachers.  

 

The details of  each intervention and the evidence that they may be effective at increasing 

physical activity levels amongst adolescents during and outside school is outlined in the next 

section.   

 

DC DC & R DC & R INT INT INT & DC 

DC & R DC & R DC & R R R R & DC 
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Figure 2.  PHYSICAL ACTIVITY PROMOTION IN SCHOOLS – OUTLINE (main plan focuses on 2008/2009) 
 

N = 12 schools or 240 children (10-11 and 13-14 year olds). Interventions: Educational, Psychological, Youth-led and Control) 
 
WINTER TERM  2nd Sept – 19th Dec  SPRING TERM 6th Jan – 3rd April  SUMMER TERM   

           21st April – 17th July 
 
Monday 8th Sept - 19th Sept (Data collection) Monday 12th Jan – 23rd Jan   Monday 27th April – Friday 8th May 

(Data collection)    (Data collection) 
 
(2 teams visiting schools to undertake    (2 teams visiting schools to undertake  (2 teams visiting schools to undertake 
measurements)      measurements)     measurements) 
                   
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

Height 
Weight 
Sitting height 
BMI 
Tanita body fat  
Waist circumference 
Blood pressure 
Resting heart rate 
Lipid profile (fingerprick sample)  
Glucose (fingerprick sample) 
Cycle ergometer test  
Questionnaires  
7-day accelerometers (Includes outside 
school) – take 6 weeks to complete all 
schools if applicable 

Height 
Weight 
Sitting height 
BMI 
Tanita body fat  
Waist circumference 
Blood pressure 
Resting heart rate 
Lipid profile (fingerprick sample)  
Glucose (fingerprick sample) 
Cycle ergometer test 
Questionnaires  
7-day accelerometers (Includes outside 
school) – take 6 weeks to complete all 
schools. 
 
 

Height 
Weight 
Sitting height 
BMI 
Tanita body fat  
Waist circumference 
Blood pressure 
Resting heart rate 
Lipid profile (fingerprick sample)  
Glucose (fingerprick sample) 
Cycle ergometer test 
Questionnaires  
7-day accelerometers (Includes outside 
school) – take 6 weeks to complete all 
schools. 
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Randomisation 
 Youth-led     Half term (16th – 20th February)   Half term (25th – 29th May) 
 Educational      W/B 2nd , 9th March (commence intervention) W/B 1st June commence intervention) 
 Psychological 
 Control 
 
 
Half term (27th – 31st October) 
W/B 10th, 17th or 24th Nov (Commence Intervention) Intervention completed on 27th March,  Intervention completed on 26th June 

3rd April  
 
 
 
 
Intervention completed on 5th, 12th or 19th Dec  

4-week Intervention 

4-week intervention 4-week intervention 
 

FOLLOW-UP MONITORING (2009/2010) – Measurements as above.  
Accelerometers will take 6-weeks if applicable.  
(Data collection) 
 
July 2009: 29th June – 10th July 
September 2009: 7th September – 18th September  
January 2010: 11th January – 22nd January 
April 2010: 26th April – 7th May 
July 2010: 5th July – 16th July 
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Health education programme – physical activity 

 

Previous literature reviews have identified educational strategies which are theory driven, with 

clear behavioural focus on the elements of a programme, which are favourable to being 

successful (Lytle and Achterberg, 1995). The intervention will be partly based on the Social 

Cognitive Theory as described by Bandura (1986), which emphasizes a strong behavioural 

component and reinforces decision making.  It is anticipated that the Stages of Change Model 

(Prochaska and DiClemente 1983) will also play a part in the intervention, aiding the matching of 

characteristics of the study group (i.e. stage of behavioural change or ‘readiness to change’) with 

appropriate intervention strategies. For example, increased awareness, such as factual 

information with regards to physical activity and fitness, may contribute to a shift from the ‘pre-

contemplation’ to the ‘contemplation’ stage of the behaviour (increased physical activity), or 

discussion of parental/guardian support may aid adherence to an increased level of physical 

activity (promoting the shift from ‘action’ to ‘maintenance’.          

 

The health education intervention workshop will focus on a) providing information about the 

relationship between physical activity, health, disease and fitness, b) relating this information in a 

meaningful way to pupils own lives and helping them understand whether they are achieving the 

recommended daily levels of physical activity, and c) developing the skills necessary to find 

opportunities to be more physically active in their local community. . The children will also 

evaluate their own physical activity patterns to promote self-awareness and help facilitate 

behavioural change.  An overview of this intervention can be found on Page 1 on the teachers 

manual for heath education intervention (Appendix 1).  It will be divided in 3 units, with 4 

sessions in each unit.  Students will create their own personal physical activity folders, which will 
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build up with worksheets and fact sheets over each of the 12 sessions.  The completed folders 

will be submitted for further content analysis.  

 

Unit 1 ‘Exercise, benefits, barriers and targets’ will introduce the programme and discuss what 

physical activity means to the students, the benefits of physical activity and the barriers people 

may face being physically active.  It will conclude by looking at ways to overcome these barriers 

using solution-focused problem solving and it will give an introduction into how many exercise 

students should be undertaking which they can compare to their current levels using a 

pedometer.   

 

Unit 2 ‘Exercise Physiology’ will engage students with a technique used in the field of 

motivational interviewing (Miller & Rollnick, 1991).  It will begin by looking at the importance of 

physical activity in preventing disease, which would hope to personalise the long-term costs of 

not adopting regular exercise.  The second and third session will then encourage students to 

consider the acute changes during exercise, followed by the short-term benefits of adopting 

regular exercise.  It is anticipated that this section will motivate students to consider life with the 

benefits of exercise.  This unit will conclude with a physical activity planner session so children 

can integrate physical activity into their daily lives.  The students will be encouraged to undertake 

the activities with target driven achievements; 1 hour a day or step targets or exercising in the 

moderate-vigorous range.  .     

 

The final unit, ‘Promoting exercise’ aims to pull together all the learning in the previous Units by 

designing a leaflet to encourage family members to exercise.  The remaining three sections on 

this Unit will focus heavily on planning physical activity and using elements of class support and 

peer modelling to encourage one another to gain regular exercise.       The final session brings 
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the previous 11 to a close and asked the students to complete a personal physical activity guide 

which incorporates all the previous sessions in to a two page summary.  

 

Psychology health promotion programme 

 

The measurements and intervention design for the psychological health promotion programme 

draw on two recently proposed theoretical constructs; the Modified Social Learning Theory for 

Children (MSLTc) and the Modified Theory of Planned Behaviour (MTPB) (Chater, 2006). The 

theoretical framework of the original Modified Social Learning Theory (Wallston, 1992) suggests 

that individuals are more likely to engage in health-enhancing behaviours such as physical activity 

if they a) value their health, b) believe that their health is a result of their own health-related 

actions (have an internal locus of control) and, concurrently, c) believe that they are capable of 

performing the behaviour in question (high self-efficacy).  A further component, perceived 

image, has been added to the above modified theory, with the assumption that for a younger 

generation, in addition to possessing beliefs in the controllability of health outcomes and health 

actions, and a high value placed on health, the perceived image they have of themselves may also 

be important.  For example, if their perceived image is positive, (i.e. scoring high for personal 

attributes such as being healthy and independent) there may be a stronger desire to maintain this 

image.   

 

The original Theory of Planned Behaviour (TPB: Ajzen, 1985) states that the determinant of 

behaviour is an intention to engage in behaviour.  Intentions represent a conscious decision, 

reflecting a person’s motivation to exert effort into the performance of behaviour.  The link 

between intention and behaviour reflects the hypothesis that people engage in behaviours they 

intend to perform (Conner & Sparks, 2005).  The TPB is a model with three determinants of 
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behavioural intentions, where behaviour is predicted by intentions, which are in turn predicted 

by attitudes, subjective norms and perceived behavioural control.  Attitudes are the overall 

evaluations of the behaviour by the individual (Conner & Sparks, 1995).  The attitude 

component in this model is itself made up of a further set of perceptions; the likelihood of an 

outcome occurring as a result of performing a behaviour (behavioural belief) and the evaluation 

of that outcome (outcome evaluation).  Subjective norm is a function of normative beliefs 

encapsulating the perception of how significant others (i.e. parents, friends) would view the 

behaviour, and how motivated the person is to comply with these significant others.  Perceived 

behavioural control is the overall belief that the individual can access the resources and 

opportunities necessary to successfully perform the behaviour.  Perceived behavioural control 

has generally been found to be a strong predictor of health behaviour intention.  However, the 

construct has strong similarities to that of self-efficacy, referred to recently by Ajzen (2002) as 

being ‘quite similar’.  These similarities are so evident that Schwarzer (1992) has argued that 

perceived behavioural control should simply be relabeled as self-efficacy.  In agreement with this 

view, several researchers have replaced measures of perceived behavioural control with measures 

of self-efficacy within the TPB (Conner & Sparks, 2005).  Due to this overlap and the positive 

results of self-efficacy as a determinant of health behaviour intention within the literature, only 

self-efficacy will be included in the current research programme.  This theory has been modified 

for the child population.  The Modified Theory of Planned Behaviour makes the assumption 

that the perceived image of a typical person performing a health behaviour, the perceived 

importance of a health behaviour on health status, self-efficacy beliefs specific to a health 

behaviour, the attitudes, outcome expectancies and evaluations of the outcome of the 

performance of a health behaviour and subjective norms all contribute to the formation of an 

intention to perform a health behaviour.  Finally the Health Action Process Approach (HAPA: 

Schwarzer, 1992) will also be drawn upon, with a specific focus on cognitions that are salient for 
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the development of an intention to exercise and the link between intentions and actual behaviour 

performance through action planning.   

 

The psychology led intervention workshop will aim to enhance the cognitions mentioned above, 

such as self-efficacy, attitudes and outcome expectancy, drawing on significant techniques in the 

behaviour change field.  Participants will also be provided with factual information and with the 

use of team dynamics and peer modelling, there will be opportunities for group discussion on 

various aspects of physical activity and personal beliefs regarding exercise behaviour.  An 

overview of this intervention can be found on Page 1 on the teachers manual for psychological 

intervention (Appendix 2).  It will be delivered in 3 units, with 4 sessions in each unit.  Students 

will create their own personal physical activity folders, which will build up with worksheets and 

fact sheets over each of the 12 sessions.  The completed folders will be submitted for further 

content analysis.  

 

Unit 1 ‘Image, benefits and barriers’ will introduce the programme and discuss what physical 

activity means to the students, the image it produces of people who are physically active 

(drawing on image prototype work by Gibbons and Gerrard, 1995), the benefits of physical 

activity and the barriers people may face being physically active (drawing from the Health Belief 

Model; Rosenstock, 1974; Becker et al, 1977 and Protection Motivation Theory; Rogers, 1975).  

It will conclude by looking at ways to overcome these barriers using solution-focused problem 

solving. 

 

Unit 2 ‘Importance of Physical Activity’ will engage students with a technique used in the field of 

motivational interviewing (Miller & Rollnick, 1991).  It will begin by looking at the importance of 

physical activity to a person’s health.  This will ultimately be reinforcing the previous learning 
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from unit 1.  The next two sessions aim to personalise this information, asking the students to 

imagine they are in the future, 30 years from now, and to write a letter to someone they care for 

telling them of their life as if they did not take any regular exercise and then as if they did take 

regular exercise.  The first session would hope to personalise the long-term costs of not adopting 

regular exercise, and the second session, motivating the students to consider life with the 

benefits of regular exercise and their ability to make this choice.  This unit will conclude by 

asking the students to recall the type of physical activity that brings them the most pleasure.  

Enhancing mood and reinforcing personal mastery are thought to be important factors when 

creating a strong sense of personal efficacy (Bandura, 1998). 

 

The final unit, ‘Modelling and implementation intentions’, aims to focus the student on planning 

physical activity.  The first session works on elements of peer modelling and persuasion drawn 

from Social Cognitive Theory (Bandura, 1977).  Students are asked to team up with a friend they 

can work with outside of the class to support each other in gaining regular exercise.   In this 

session they are asked to create SMART (Specific, Measurable, Achievable, Realistic and Timely) 

Goals based on the work of goal setting from Self-Regulation Theory (Carver & Scheier, 1998). 

Students will then be taken on a guided imagery journey, drawn from the field of health coaching 

that will help them to imagine an average day in their life that includes regular exercise.  They will 

be asked to relax, close their eyes and imagine a scene which the facilitator will read from a 

standardised script.  This will take them through an average day, and include an achievable level 

of physical activity.   This is followed by a session where they will create a personally tailored 

visualisation scenario based on the previous goal setting techniques, detailing what exercise they 

will be doing, when they will do it, where they will do it, how long will they do it for and who 

they will be doing it with.  The Health Action Process Approach (Schwarzer, 1992) suggests that 

individuals are more likely to engage in the desired behaviour (physical activity) if there is a 
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cognitive representation of how and when that behaviour will be performed. It is envisaged that 

the earlier visualisation technique would assist in the development of these plans.  This theory 

further suggests that when the action has been initiated, it must be maintained through further 

cognitions.  The action could be at risk by opposing cognitions, therefore, a meta-cognitive 

strategy is needed to suppress competing action cognitions to enable completion of the initial 

action.  Physical activity for example could be compromised by other motivational tendencies 

such as the desire to eat, sleep, or socialise.  Self-regulatory processes are required to suppress 

these cognitions, and to secure effort and persistence.  Self-efficacy determines the amount of 

effort and perseverance given to a chosen action.  Those with low levels of perceived self-

efficacy are more likely to visualise scenarios of failure.  They have a tendency to worry about 

possible problems in performance, and give up on their action early.  Those with a high level of 

perceived self-efficacy however, visualise scenarios of success (Schwarzer & Renner, 2000), 

which guides the action and enables them to keep going when difficulties arise.  This exercise 

hopes to raise self-efficacy levels.  It will be reinforced with the penultimate session which will 

create Implementation Intentions (Gollwitzer, 1999).  It is hoped this technique will reinforce 

the students ability to plan their own activity levels based on their SMART goals.  

Implementation intentions are statements that represent how we achieve our goals based on If-

Then rules (IF situation Y arises THEN I will perform behaviour X).  The situation acts as a 

trigger, or a reminder to perform the behaviour, which after repetition is thought to become 

automatic.  The final session brings the previous 11 to a close and asked the students to 

complete a personal physical activity guide which incorporates all the previous sessions in to a 

two page summary.  
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Youth-led group 

 

Several theories support the use of youth-led promotion strategies. Social Learning Theory 

(Bandura, 1977) and Fishbein and Ajzen’s (1975) Theory of Reasoned Action support the view 

that peers are an important influence in young people’s learning environments, and play a 

significant role in forming their attitudes, beliefs, intentions and in influencing behaviour. In 

particular, peer-led interventions may alter a young person’s perceptions of behavioural social 

norms, or his/her attitudes towards the behaviour (Hedeker, 1996). Social support is also a 

major determinant of health behaviour, so it is logical to assume that youth-led activities and 

programmes will have an impact on health actions in children. There is also considerable 

evidence, based on the social influences theory that peers can positively impact upon health 

behaviours (Øygard, 1998). 

Break/lunchtime supervisors and or older children (12/13 and 15-16 year olds), known as sport 

leaders will be trained by the research team to deliver opportunities to either thirty 10/12 year 

olds  or thirty 13-14 year olds to lead a physically active school life (during recess and lunch 

times).  This will take place during the lunch period at the school in the first half of the Winter 

term.  It is anticipated that one to two sessions will be required but this can be increased if 

necessary.  

 

The training session will provide the ‘trainers’ with accessible tools and resources to inspire them 

to provide physically active break times for the 10/12 year olds and 13-14 year olds.  Ideas for 

‘play’ may include; ball play, skipping, dance, football, dodge-ball, and league games, which will 

incorporate the British Heart Foundation Active Club Pack (approval has been given by BHF to 

use these resources for this intervention).   
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Sport leaders will teach and lead games, which will include establishing game areas on the 

playground, distributing balls and sports equipment, teaching rules and strategies to games, 

resolving conflicts and encouraging participation.  There will be opportunity for the research 

trainers to observe the youth-led programme to ensure it is running smoothly or to offer advice 

to the sport leaders.     

During the intervention period, the youth-led sessions will take place three times a week for a 

minimum for 20 minutes each.  The students involved in this programme will be encouraged to 

take part by their form teacher or sport leaders during registration time. The students will be 

reminded on a weekly basis during the intervention period to take part in the programme.  

During the last week of each 4-week intervention period, the students will be given a fact sheet 

about physical activity, which will be the same as the health education and psychology 

intervention (see manuals).  Outside the intervention period, it is hoped that the youth-led 

programme will continue (minimum twice a week), with reinforcement taking place from both 

the form teacher and sport leaders on a 2-weekly basis.  When the students attend the youth-led 

games they will be required to sign a ‘sign in’ book..    

   

The sport leaders will qualify for a ‘leadership certificate’ (BHF or University of Bedfordshire) 

following completion of the leadership roles over the first year intervention, which will highlight 

that they have developed leadership skills such as social, physical and cognitive competencies.   

 

Control group 

 

The control group will continue to follow their usual school curriculum. The schools will be 

offered the opportunity to have access to the manuals at the end of the 2 year programme.  The 
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parents will be advised that they will benefit from feedback about their child’s physical activity 

and fitness levels, and their cardiovascular health.  

 

Measurements 

 

All measurements i.e. at baseline, at the end of each term for 2 years will be completed for a class 

(or more if required to achieve recruitment numbers) at each school (n=30) within the same 

month period for intervention and control children.  The least active children will be selected for 

the data collection aspect of the study which will be obtained by asking all children who 

consented to the study to complete a physical activity questionnaire (see measurements).  If more 

than 30 low active children are happy to take part in the data collection, the researchers will 

either:   

▪ Include all the low active children (depending on numbers), or  

 30 will be selected randomly out of those that consented.   

 

Table 1 gives an overview of all measurements to be taken.  There will be two teams who will 

work in parallel in different schools (2 full days per school), allowing all measurements to take 

place in 1-2 weeks (with the exception of 7-day accelerometry data collection which will extend 

over a 6 week period).  The teams will work in a room allocated by the school.  Children will be 

measured in pairs but a screen will be placed for privacy between children.  The data collection 

will take a maximum of an hour per child.     

 

The majority of measurements will be measured during the full day but two measurements will 

need to be measured first thing in the school morning.  This includes the Tanita Scale for body 

fat measurement and the finger prick sample for blood cholesterol, glucose, CRP and insulin.  
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The children are asked to have fasted overnight and emptied their bladders prior to these 

particular measurements.  The children will be advised to bring breakfast or a snack to school, 

which they can consume immediately after these initial measurements.   

 

There may be a risk of abnormal measurements during the data collection such as high blood 

pressure, high cholesterol and high glucose readings.  If this is the case, the parents or carer will 

be informed via a letter suggesting they contact their GP as a pre-caution.  
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Table 1. Overview of measurements 

Physical activity       Cardiovascular risk 

Accelerometers: school and leisure time (7-day data collection) Blood pressure 
Pattern and extent       Heart rate (resting) 
Physical activity diary      Lipid profile # 
Volume of physical activity *     Glucose metabolism # 
        Insulin 
        CRP 
 
Psychosocial health       Cardiovascular Fitness 
Modified Social Learning Theory For Children    Cycle ergometer test 
(Generalised Self-Efficacy  
Children’s Health Locus of Control, Health Value, Self-Image) * 
 
Modified Theory of Planned Behaviour (behavioural image, 
perceived importance, behaviour-specific self-efficacy, attitudes,  
outcome expectancy, outcome evaluation, subjective norms  
and intention) * 
Health Perceptions *       
 
Anthropometry       Nutrition 
Standing and sitting height     Volume & quality of Weight 
        food consumption * 
BMI percentile 
Body fat (kg) 
Waist circumference 
 
 
 
 
 
* evaluated by questionnaire 
# due to the high cost of lipid profile measurements, glucose metabolism, CRP and insulin, 

measurements may be restricted to fewer time-points.  

 
Measures 
 
 
Weight, standing and sitting height and waist circumference 

 

Standing height will be measured without shoes to the nearest 0.5 cm with a transportable 

stadiometer.  Sitting height will be measured to the nearest 0.5 cm using a transportable 

stadiometer.  The child sits on a box of known height and this height is subtracted from the 

measurement obtained.  During standing and sitting height measurements, the children will be 

(there will be no specific intervention in 
this study to improve nutritional intake of 
children but the baseline information 
gained may help formulate future studies 
in this area) 
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asked to take a deep breath prior to measurement and must look straight ahead with the head 

upright. Other factors to note include; heels remaining on floor and together near the 

stadiometer during standing height measurement.    

 

Weight will be measured to the nearest 0.1 kg with a Tanita Scale (BC-418MA).  The children 

will be asked to wear light clothing and to remove their shoes prior to measurement.   

 

Waist circumference will be measured using a tape to the nearest 0.5cm at the end of gentle 

expiration, midway between the lower rib margin and the iliac crest in a standing position (see 

figure 3).  The researchers will ask the children to palpate their own iliac crest.  Sometimes it is 

difficult to palpate the iliac crest in obese individuals in which case the tape will be placed at the 

level of the belly button.     

 

   

Figure 3.  Tape position for measuring waist circumference 

 

Body fat levels 

Body fat levels in children will be measured using the Tanita BC-418®, Bioelectrical Impedance 

(BIA).  This requires children to stand barefoot on a base which has two metal plates and hold 

two hand grip electrodes (see figure 4). BIA is a means of measuring body composition – fat 

mass, predicted muscle mass, etc. – by measuring bioelectrical impedance in the body. Fat within 

the body allows almost no electricity to pass through, while electricity passes rather easily 

through water, much of which is found in muscles. The degree of difficulty with which electricity 

passes through a substance is known as the electrical resistance, and the percentage of fat and 

other body constituents can be inferred from measurements of this resistance. The Tanita Body 
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Composition Analyzer measures body composition using a safe constant current source with a 

high frequency current (50kHz, 500μA). The 8 electrodes are positioned so that electric current 

is supplied from the electrodes on the tips of the toes of both feet and the fingertips of both 

hands, and voltage is measured on the heel of both feet and the thenar side of both hands. The 

current flows into the upper limbs or lower limbs, depending on the body part(s) to be 

measured.  The BIA estimates bioconductor volume and resistive impedance (corrected for 

stature) (Foster and Lukaski, 1996), which allows prediction equations from the equipment 

manufacturer to obtain values such as water, body content of fat and fat-free mass (Body fat 

analyzer, BC-418® instruction manual).  BIA in children has been shown to provide comparable 

fat levels with dual-energy x-ray absorptiometry (DEXA) body composition estimates (Nunez et 

al., 1999).       

 

Figure 4.  Tanita BC-418®, Bioelectrical Impedance (BIA).   

  

Resting heart rate and blood pressure 

Resting heart rate and blood pressure will be measured using an automatic Omron blood 

pressure monitor.  The cuff of the monitor will be placed fairly loosely around the right arm of 

the child to be measured and the procedure explained beforehand e.g. that the cuff will inflate 

and pressure felt around the arm for a few seconds. Three measurements will be taken at 2 

minute intervals with the mean of the lowest two heart rate and blood pressure measurements 



 

 60 

being used in all analyses. The children will be asked to rest for at least 5 minutes prior to 

measurement while seated. 

 

Full lipid profile, c-reactive protein (CRP), glucose and insulin 

 

Blood samples of up to 1 mL will be obtained by finger prick or earlobe prick (depending on the 

child’s preference) with an autolancet followed by gentle massage to promote the appearance of 

small drops of blood at the skin’s surface.  The first drop of blood is discarded and then 100 µl 

blood will be collected into a capillary tube which will then be transferred into 2 cassette sample 

wells (one for the measurement of the lipid profile and glucose and the second for measurement 

of CRP).  The cassettes will then be placed in the drawer of the Cholestech LDX analyzer to 

obtain results within approximately 6 minutes.   The remaining blood sample (900 µl) will be 

collected directly into a 1.5ml plain eppendorf tube.  If insufficient blood is obtained, a second 

finger or earlobe will be pricked if the child is willing and not in any way distressed by the first.  

Following the blood collection procedure, the remaining blood will be left to clot,  and then 

centrifuged at 1500 x g for 10 minutes to obtain serum.  Serum will then be transferred into a 

sterile polypropylene tube with a screw cap which is capable of withstanding freezing at -80°C.  

The frozen sample will be used for the determination of insulin levels at a later date.   

 

Physical activity 

 

Physical activity will be assessed by wearing an accelerometer (Stayhealthy RT3 ®) at the hip (by 

means of a small material pouch attached to a belt) constantly* for seven consecutive days (5 

weekdays and 2 weekend days) from the time the child awakes up until bedtime.  The mean daily 

activity count on the vertical axis (total activity) and mean times spent in very hard, hard, 
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vigorous, moderate and low-intensity activities will be used as the output measures for physical 

activity (table 2). 

* exceptions include when the child is bathing, showering or swimming, or during sleep    

 

Table 2. Equivalence between activity intensity, accelerometer counts, and MET value  

Activity Intensity Accelerometer Count MET Value 

Low 0–635 0–2.9 

Moderate 636–1,645 3–5.9 

Vigorous 1,646–2,320 6–8.9 

Hard 2,321–2,825 9–11.9 

Very hard 2,826+ 12+ 

 
Values are derived from Rowlands et al. 2004.  MET, metabolic equivalent..  Data was obtained 

from 9-11 year old boys.  

 

Data collected from the RT3’s will be scrutinized, and any day during which a monitor is 

evidently removed for more than 30 consecutive minutes and not accounted for by sleep, 

bathing or swimming will be excluded from the data set.  As recommended by Trost et al 2000, 

this methodology should provide a minimum of 4 days (from the 7 days sampled).  

 

 The accelerometer will be initialized and data downloaded via a computer interface, which has 

no external controls which children could manipulate.  The accelerometer will be programmed 

to record activity counts in 1-minute epochs.   

  
Cardiorespiratory fitness test  

Cardiorespiratory fitness will be determined by a maximum cycle ergometer test as described by 

Hansen et al, (1989) and employed in the European Youth Heart Study.  The children will cycle 

at 50-70 (this will be set according to individual preference)  revolutions per minute (rpm) on an 
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electronically braked Monark cycle ergometer.  The test protocol will be sex and age-specific and 

is presented in detail in Table 3.0 

Table 3.0 Cycle ergometer test protocol 

Gender Age (years) Weight (kg) Initial work 

rate (W) 

∆ Work rate 

(W) 

Stages 

(seconds) 

Girls and 

Boys 

9 – 10 <30 20 20 180 

Girls and 

Boys 

9 - 10 >30 25 25 180 

Girls 15-16 - 40 40 180 

Boys 15-16 - 50 50 180 

Following the initial work rate for 3-minutes, the incremental workloads will increase every 3 

minutes, which is highlighted in  Table 3.0..  Heart rate (Polar)  will be recorded continuously 

throughout the test and the test will continue until the subject is no longer able to continue.  An 

exhaustive effort will be considered to have been achieved if the subject as a heart rate > 185 

beats/minute and at the same time when the researcher observes that the subject can no longer 

continue exercising.  If the child’s pedalling rate drops below 30 rpm, the subject will be 

considered to have stopped the test.  

In the power output test, the final workload achieved (in watts), time at the final workload (in 

seconds) and final (maximal) heart rate will be recorded.  Maximal power output will be 

calculated for each subject according to the following formula:  

[W1] + W2 *T/180 

where  

W1 = workload (in watts) at last fully complete stage,  

W2 = workload increment (in watts) at final incomplete stage,  

T = time (in seconds) at final incomplete stage. 

 

For calculation of maximal oxygen uptake, cardiorespiratory fitness will be expressed as 

VO2max per kilogram of body mass (ml/kg/min) and W/kg.  For maximal oxygen uptake the 

following formulaes will apply 
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9 year olds: VO2max= (12.44 X wattmax

15-year-olds VO

 + 250) 

2max = (11.87 X wattmax

The maximal oxygen uptake score will allow comparisons between previous publications.  The 

W/kg calculation has been validated in children (Riddoch et al, 2005) and it is highly correlated 

in children with directly measured VO2max, (r=0.95, r=0.9, in girls and boys respectively) 

(Hansen et al, 1989).   

 + 365) 

The cycle ergometer will be electronically calibrated once every test day and mechanically 

calibrated after being moved between schools.  

 
Physical activity  

 
Indirect measures of physical activity will be measured in two ways; 

7-day physical activity log (see Appendix 3) 

PAQ-C (Physical activity questionnaire for older children) (see Appendix 4 ) 

 

7-day physical activity log:  

 

The log book will consist of one page for each day of the 7-day period, in which the pupil will be 

asked to fill out the type of and time spent in physical activity.  Each page will have a separate 

entry for the following; 6-9am, 9-12am, 12-3pm, 3pm-6pm 6-9pm and 9-12pm..  In each block 

of time, the subjects will be asked to report the amount of time spent sitting.  They will also note 

what time they went to bed.    

   

Data from the log book will then be given a MET value derived from the compendium of 

physical activities by Ainsworth et al (1993, 2000) and transformed into MET-hours per week.  

Reported time spent in moderate and vigorous intensity for each day will also be calculated.  

 

The 7-day activity logs will be handed out at the same time of the accelerometers so will be given 

by and collected by the researchers when they hand out and collect the accelerometers.  If the 

students forget to give the activity log to the researchers they will be advised to hand them into 

their form teacher.       
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PAQ-C (Physical activity questionnaire for older children): 

  

Physical activity will be monitored using a self-administered physical activity questionnaire.  This 

questionnaire assesses general levels of physical activity and is suitable for ages 9 – 13/14 

(Kowalski et al., 1997).  There are 10 items on the questionnaire.  Apart from items 1 and 10, the 

questionnaire is on a five point scale.  Higher scores reflect greater volumes of physical activity.  

Crocker et al., (1997) reported test-retest reliability for the PAQ-C as ranging from 0.75-0.82 

when expressed as Pearson product moment correlations for 9-14 year old boys and girls, 

respectively.  

 

The students will be asked to complete the PAQ-C when they visit the researchers for their data 

collection.  This questionnaire will also be distributed to all students who have consented to the 

study to select the least active children.  The PAQ-C will take each student around 8 minutes to 

complete.  The researchers will explain any questions that the students has difficulty with.  A 

composite score will be calculated as the mean score of the first nine items on the questionnaire.  

The score will range from one to five.   

 

Psychosocial Health and Diet  

 

The children will be asked to completed several psychosocial health questionnaires (see 

Appendix 4).  The questionnaires include: 

▪ Health Locus of Control (Parcel & Meyer, 1978) 
▪ Perceived Self-Image – (adapted from Gibbons and Gerrard, 1995) 
▪ Generalised Self-Efficacy Scale (Schwarzer & Jerusalem, 1993) 
▪ Health Value Scale (Lau, Hartman & Ware, 1986) 
▪ Past behaviour; Adapted from Instrument for Monitoring Adolescent Health Issues 

(Stanton, Willis & Balanda, 2000) 
▪ Image Prototype – (adapted from Gibbons and Gerrard, 1995) 
▪ Behavioural Importance (Chater, 2006) 
▪ Behaviour-Specific Self-Efficacy – (Adapted from *Bandura & Adams, 1977 and 

^Schwarzer & Renner, 2000) 
▪ Theory of Planned Behaviour – (Adapted from Conner & Sparks, 2005) 
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The diet questionnaire incorporates the following 

▪ Fruit and vegetable screener (Prochaska et al., 2001) 

▪ Fat screener (Prochaska et al., 2004) 

▪ Drinks 

 

These questionnaires will be completed when the students visit the researchers for their data 

collection.   The researchers will explain any questions that the students have difficulty with.  It is 

anticipated that these questionnaires will take 20 minutes to complete.    

 

Statistical Analysis 

 

Sample Size Calculation 

 

This study lends itself to ANOVA analysis, with two factor levels, age ( 2 groups) and 

intervention (4 groups).  Given a medium to large effect size, 30 participants per cell will lead to 

about 80% (minimum suggested power, Cohen, 1988), so a minimum of 240 children will be 

recruited in to the study.  Assuming attrition rate of 10%, we will recruit 264 children into the 

study.       

 

Statistical Tests 

All results will be expressed as means±SD. To determine the effect of interventions, data will be 

analyzed using one-way ANOVA repeated measures followed by post-hoc tests.  Associations 

will be assessed between parameters.  P-values of less than 0.05 will be regarded as significant. 

Data was analyzed using SPSS statistical program (version 10.0 software, SPSS Inc. Chicago, 

Illinois, USA). 

 

 

Members of the research team (UoB staff/students) 

Dr Louise Brown: Obesity Research Fellow 

Dr Catherine Van Blerk (Reader: Physical Activity and Well-being):  

Jo Chapillon (Sports Science technician) 

Lindsey Smith (PhD Student) 

Sarah Denton (MPhil Student) 
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Dr Angel Chater (Health Psychologist)) 

All members involved in visiting the schools have CRB clearance via the human resource 

department at the University of Bedfordshire.  All those involve in blood sampling will also have 

a hepatitis B vaccination.   

 

Funding  
 
The funding (£84,000) for this research project was awarded by the Bedford Charity in 

December 2007.   
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HAPPY study intervention manuals 
 
 
 
 
 
 

Teachers Manual 
 

Health Education Intervention 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Any questions please contact Dr Louise Brown 
07941280392 

Louise.brown@beds.ac.uk  
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Lesson Plan for Health Education Intervention  
 

This intervention is essentially about giving information and advice on physical activity and 
health, giving information on using a pedometer and monitoring activity levels, suggesting 
opportunities to be active, supporting and encouraging students to be active or increase 
physical activity levels, recognising effort and achievement and acting as active role modes.   
 
Please create an ethos and environment which supports the value of a physically active 
lifestyle.  Establish supportive relationships between staff and students to support the 
interventions delivery.  To foster behaviour change, encourage young people to be more 
active, both within and outside the school throughout the day and at weekends.   
 
The sessions will have an emphasis on both teaching and interaction for active learning.  
Always thanks the students for their comments and if they are incorrect – challenge the 
evidence of their view and refer to the factual information provided. 
 
The lesson plans are designed to make lessons and learning more fun whilst helping the 
students develop the knowledge, awareness and confidence to become more active.    
 

Unit Session Content Outcome of session 
 

1 
 

Exercise, 
benefits, 

barriers and 
suggested 

targets 

1 Ice breaker – make folders to hold 
work sheets: 

‘What does PA mean to you?’ 
Identify activity options throughout the 

day  

Produce a folder 

2 What are the benefits and costs to 
physical activity? Short and long term 

What are the barriers to physical 
activity and how can these barriers be 

overcome? 

Sheet on benefits, costs and barriers 

3 Exercise targets for health 
Using pedometers 

Sheet on exercise targets and using 
pedometers 

4 Review physical activity diary log 
Review ways to increase number of 

daily steps achieved  

To visually represent step data and write 
a physical activity plan 

 
2 
 
 

Exercise 
Physiology 

5 Welcome back – recap –  What 
diseases might you get if you do not 

exercise regularly 

Team notes on diseases 

6 What happens to the body during 
exercise?. 

Record sheet – effects of exercise on the 
body 

7 Moderate – vigorous exercise 
 

Understand moderate-vigorous exercise 

8 Physical activity planning for yourself 
and a member of your family 

Planning a physically active day 

 
3 
 

Promoting 
exercise 

9 Promoting physical activity to a family 
member 

Leaflet and diary  

10 Identifying best exercises to increase 
number of steps 

Sheet on step counters and activities 

11 Class competition Summarise best, worst daily steps and 
weekly steps 

12 Complete personal physical activity 
guide – finish folder and debrief 

Personal physical activity guide 
Completed folder (to be submitted for 

analysis) 
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Session 1 – Unit 1 
 

PRE-SESSION NOTE TO TEACHER: 
 Students will need materials to make a folder (cardboard, string, paint, colouring in 

pencils/crayons, magazines, sports pages and so on – they could bring these prior to 
the session) 

 Copy worksheet 1 for each student 
 Copy fact sheet on physical activity and give to each student at the end of the 

session 
 

Unit Session Content Outcome of 
session 

Exercise, benefits, 
barriers and suggested 

targets 

1 Ice breaker – make folders to hold work sheets: 
‘What does PA mean to you?’ 

What are the benefits of exercise? 

Produce a 
folder 

 
The first session will be an ice breaker into the programme.  For this session, we would like 
you to introduce the programme to your group with the following information.  
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“Over the next few weeks, we will involved in a project on physical activity.  This project will 
be broken down into 3 units, with 4 sessions in each unit.  By the end of this programme, you 
will have produced a hand made folder on your own physical activity”.   
 
They can work in groups for this (approx 3-4 per group to generate a discussion).  Ask the 
group to come up with a team name (this will create team ownership) – they will work in 
these groups in the future. 
 
ACTIVITY 1: 
 
“For this session, you are going to make a folder to hold all your worksheets in.  It is up to 
you how you create your folder, but you must be able to add pages to it (perhaps with string 
through hole punched paper).  The theme of the folder is ‘What does physical activity mean 
to you?’, and What are the benefits of exercise?” 
 
“Working in your groups, please could you write down what you think physical activity is 
and identify physical activity opportunities throughout a typical 
day’’…………………………………“When you have finished, please could you get out the 
materials you have brought with you and start making your folder”. 
 
Have a look round the room, praise and guide folder making.  Ensure all worksheets are 
completed 
 
Allow time at the end of the session to explain to the children, the categories of exercise: 
Exercise – structured and planned exercise 
Physical activity : Any body movement 
Physical fitness : Health related component of physical fitness: heart, muscles.  
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Also at the end of session, remember to hand out fact sheet on physical activity and read to 
students. 
 
“Now, can you all add your completed worksheets and fact sheet to your folder” 
 
HOMEWORK: 
 
Finish folder 
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Ref code _______ 
 

WORKSHEET 1 
 

 
What is physical activity? 
 
 
 
 
 
 
 
 
Identify physical activity opportunities throughout the day, whilst at school and at home ?  
 
 
AM 
 

▪  
 

▪  
 

▪  
 

▪  
 
 
PM 

 
▪  

 
▪  

 
▪  

 
▪  

 
EVENING 
 

▪  
 

▪  
 

▪  
 

▪  
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FACT SHEET ON PA (SAME AS PSYCHOLOGY INTERVENTION) 
 

ie Carrying out exercise in small bursts of 10 minutes three times a day, is as beneficial to 
you as exercising for 60 minutes in one go?  
 
A. a - True!   
 
Yes-carrying out small bursts of exercise throughout the day is just as beneficial as exercising 
for one hour in one go.  So a 10 minute walk to school and 10 minute walk home and a quick 
physically active game at lunchtime would all contribute to your daily exercise. 
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Session 2 
 

PRE-SESSION NOTE TO TEACHER: 
√ Copy worksheet 2 for each student 
√ Copy fact sheet on physical activity and give to each student at the end of the 

session 
 

Unit Session Content Outcome of session 
Exercise, 
benefits, 

barriers and 
suggested 

targets 

2 What are the benefits and costs to physical 
activity? Short and long term 

What are the barriers to physical activity and how 
can these barriers be overcome? 

Sheet on benefits, costs and 
barriers 

 
The second session will be looking at the benefits of physical activity and the costs of not 
performing physical activity.  The session will then look at the barriers to physical activity 
and how these barriers can be overcome.  Get the teams together again so they can work in 
groups (call them by they team name for group cohesion). 
 
Allow students 15 minutes each for the first and second part of the exercise.  Ask each team 
to nominate a spokesperson  to tell the group the benefits of exercise and the cost of not 
performing exercise.  Allow each group to shout out one benefit and one cost until all groups 
are out of ideas to ensure they all get an equal voice.  Repeat this for the barriers to exercise 
and solutions to barriers.   
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“For this session, we would like to find out what you think the benefits of physical activity 
and exercise are and what the costs of not performing physical activity and exercise are ?” 
 
“In your groups, discuss the benefits of physical activity and the costs of not performing 
physical activity.  Write these down on your sheets’’.  
 
After 8 minutes… 
 
“Can each spokesperson tell me a benefit of physical activity and a cost of not performing 
physical activity” 
 
Write these on the white board, and go around the class until all groups have given all the 
benefits and costs they have discussed.  Thank the students for thinking about this.   
 
After 7 minutes…. 
 
“In your groups, discuss the barriers to physical activity and possible solutions to overcome 
the barriers? Write  these down on your sheets’’.  
 
After 8 minutes….. 
 
“Can each spokesperson tell me a barrier to physical activity and a possible solution to 
overcome the barrier.   
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Write these on the white board, and go around the class until all groups have given all the 
benefits and costs they have discussed.  Add any missed opportunities if necessary.  Thank 
the students for thinking about this.   
 
Hand out the fact sheet on physical activity.  Congratulate the students on their hard work.  
 
“Now, can you all add your completed worksheets to your folder” 
 
Allow time for questions. 
 
END 
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Ref code _______ 
 

WORKSHEET 2 
 
 
For this session, we would like to find what you think the benefits of physical activity and 
exercise are and what the costs are of not performing physical activity? 
 
Write down the benefits of physical activity below and then discuss in your groups 
 
The benefits of physical activity are: 
 
1_________________________________________ 
 
2_________________________________________ 
 
3_________________________________________ 
 
4_________________________________________ 
 
5_________________________________________ 
 
 
The costs of not performing physical activity are: 
 
1_________________________________________ 
 
2_________________________________________ 
 
3_________________________________________ 
 
4_________________________________________ 
 
5_________________________________________ 
 
 
Nominate a spokesperson from your group. 
 
Tell the class what you have reported as benefits to physical activity 
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WORKSHEET 2 (cont) 
 
 
The barriers to physical activity are:  
 
1_________________________________________ 
 
2_________________________________________ 
 
3_________________________________________ 
 
4_________________________________________ 
 
5_________________________________________ 
 
 
The solutions to overcome the above barriers are:  
 
1_________________________________________ 
 
2_________________________________________ 
 
3_________________________________________ 
 
4_________________________________________ 
 
5_________________________________________ 
 
 
Nominate a spokesperson from your group. 
 
Tell the class what you have reported as benefits to physical activity 
 
 
 
FACT SHEET ON BENEFITS OF PA (SAME AS PSYCHOLOGY INTERVENTION) 

 
ie All exercise gives you the same benefits?   
 
A. FALSE!   
 
Yes- Low-intensity activities--if performed daily--can have some long-term health benefits 
and can lower your risk of heart problems.  Regular, brisk, and sustained exercise such as 
brisk walking, jogging, or swimming, is necessary to improve the health of your heart and 
lungs and to burn more calories.  Other activities, depending on the type (such as lifting 
weights), may give you other benefits such as increased flexibility or muscle strength. 
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Session 3 
 

PRE-SESSION NOTE TO TEACHER: 
√ Copy worksheet 3 for each student 
√ Copy fact sheet on physical activity and give to each student at the end of the 

session 
√ Copy worksheet 3.1 for each student 
√ Physical activity questionnaire  
√ Tape measure 
√ Pedometers 

 
Unit Session Content Outcome of session 

Exercise, benefits, 
barriers and suggested 

targets 

3 Exercise targets for health 
Using pedometers 

Sheet on exercise targets and 
using pedometers 

 
The third session will be looking at suggested time children should spend doing physical 
activity per day?  This session will also introduce the use pedometers.       
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
“For this session, we would like to find how much exercise you should all achieve a day for 
health benefits’’. 
 
“Please could you all complete the physical activity questionnaire’’  
 
After 5 minutes… 
“Put your hand up if you scored 5 or more? If you scored 4 or less you are not meeting the 
recommended physical activity levels.  
 
”Explain to the children that they should all achieve 60 minutes a day or 12,000 steps a day  
for girls and 15,000 steps a day for boys’’.   
 
“Now introduce the pedometer to the children and give them all one to keep for the next 4-
weeks’’.   
“Explain: 

▪ That the pedometers are small devices to measure steps or physical activity – 
pendulum action. 

▪ Must be attached to their waistband or belt 
▪ Must respect the pedometers and be honest with the numbers of steps they achieve 
▪ Show the children how to reset the pedometers 
▪ Must take them off when swimming or washing or sleeping 

 
“Ask the children to wear the pedometers for the next 7 days.  They must keep a record of 
their daily steps.  Tell them to complete worksheet 3.1.  They must bring these to the next 
session.  “Now, can you all add your completed worksheets to your folder” 
 
Allow time for questions. 
 
HOMEWORK - 7-day pedometer monitoring and recording. END 
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Ref code _______ 
 

WORKSHEET 3 
For this session, please complete the physical activity questionnaire 
 

 
PHYSICAL ACTIVITY MEASURE  

 
Physical activity is any activity that increases your heart rate and makes you get out of 
breath some of the time.  
 
Physical activity can be done during sports, playing with friends, or walking to school.  
Some examples of physical activity are running, brisk walking, rollerblading, biking, 
dancing, skateboarding, gardening, washing the car, swimming, soccer, basketball, football, 
& surfing.  
 

Add up all the time you spend in physical activity each day (don't include your physical 
education or gym class).  

 

P1. Over the past 7 days, on how many days were you physically active for a total of at 
least 60 minutes per day?  

 
❍  ❍  ❍  ❍  ❍  ❍  ❍  ❍  

0 days  1  2  3  4  5  6  7 days  
 
 
P2 Over a typical or usual week, on how many days are you physically active for a total 

of at least 60 minutes per day? 
  

❍  ❍  ❍  ❍  ❍  ❍  ❍  ❍  
0 days  1  2  3  4  5  6  7 days  

 
 
Add P1 and P2 together then divide by 2: 
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Ref code _______ 
 

 
WORKSHEET 3.1 

WEEKLY STEP COUNTER DIARY  
 
 

 
Time 

 
Monday Tuesday Wednesday Thursday Friday  Saturday Sunday 

Total 
number 
of steps 

 
 

       

 
 

                       
 
 
 
 
 
 
FACT SHEET ON PA TARGETS (SAME AS PSYCHOLOGY INTERVENTION) 
 
ie Most children get enough physical activity from their normal daily routine. 
 
A. FALSE!   
 
Yes- a third of boys and nearly a half of girls are not doing the correct amount of physical 
activity a day.   
If you are inactive now, begin by doing a few minutes of activity each day. If you only do 
some activity every once in a while, try to work something into your routine everyday. 
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Session 4 
 

PRE-SESSION NOTE TO TEACHER: 
√ Copy worksheet 4 for each student 
√ Copy fact sheet on physical activity and give to each student at the end of the 

session 
√ BHF active resource diary for each student 

 
Unit Session Content Outcome of session 

Exercise, 
benefits, barriers 

and suggested 
targets 

4 Review physical activity diary log 
Review ways to increase number of daily 

steps achieved 

To visually represent step data 
and write a physical activity plan 

 
This is the last session until next term.  This session will spend time reviewing the students 
step counter diaries and will spend time discussing how the students can increase their daily 
steps.     
 
This session will be broken down to keep the student’s focus – time management is essential. 
 
Allow the children to work in their usual teams and ask them to review their 7-day diary and 
then ask each child to discuss with the teacher individually how they will increase their 
number of steps achieved a day over the next 3-weeks.    
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
 “For the first part of this session, I would like you to work in groups and report your worst 
and best number of steps achieved a day over the last week?  What was your total weekly 
steps?  Demonstrate the weekly steps as a graph for your group.  Draw the graph on your 
work sheet for the group (see below).  How do these compare to the target steps?  
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After 15  minutes……. 
 
“I would now like you to identify ways to increase your daily steps over the next 7 days?  
Write this down on your sheets.  Please think about how many steps you would like to achieve 
in 3-weeks.  Please come up and see me in pairs or individually”. (depends on time 
available) 
 
When meeting with each student, ensure they each set step targets for the Christmas break 
and make sure this is noted on the work sheet.   
 
Things to note: 
Active travel 
Reducing sedentary behaviour 
Increasing active play 
Reducing TV watching 
 
Once this is completed, hand out the fact sheet on physical activity.  Congratulate the 
students on their hard work.  
 
“Now, can you all add your completed worksheets and fact sheet to your folder” 
 
Allow time for questions. 
 
HOMEWORK 
 
Pedometer monitoring on the BHF active resource diary over the Christmas period. 
 
END 
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Ref code _______ 
 

WORKSHEET 4 
 
PART 1 
 
What was the most number of steps you achieved on any one day in the last 7 days? 
 
 
 
What was the worst number of steps you achieved on any one day in the last 7 days? 
 
 
 
What was your weekly total number of steps? 
 
 
 
Draw a graph to demonstrate the weekly steps achieved in your group? 
 
 
 
 
 
 
 
 
 
 
How will you increase your number of daily steps? 
 

1. _________________________________________________________________ 
 
2. _________________________________________________________________ 
 
3. _________________________________________________________________ 
 
4. _________________________________________________________________ 
 
5. _________________________________________________________________ 

 
 
What is your daily step target during the Christmas break: 
 
Week 1 
 
Week 2 
 
Week 3 
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FACT SHEET ON PA (SAME AS PSYCHOLOGY INTERVENTION) 
 
It doesn't take a lot of money or expensive equipment to become physically fit. 
 
A. TRUE!   
 
Yes- Many activities require little or no equipment. For example, brisk walking only requires 
a comfortable pair of walking shoes.  Play in the park with your friends.   
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Session 5 – Unit 2 
 
PRE-SESSION NOTE TO TEACHER: 
 Copy worksheet 5 for each student 
 Copy fact sheet on physical activity and give to each student at the end of the 

session 
 

Unit Session Content Outcome of session 
Exercise 

Physiology 
5 Welcome back – recap –  What diseases might you 

get if you do not exercise regularly 
Team notes on diseases 

 
This is the first session in the second unit which is looking at the possible diseases as a result 
of not exercise.   
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“We will be spending the next 4 weeks on our physical activity folder again.  Please get your 
folders out and let’s go over what we have done so far.  We have looked at what regular 
physical activity is, and the benefits it can bring to us.  We have also looked at the costs of 
not being physically active and the barriers we face in getting enough exercise.  We looked at 
ways to overcome the barriers.  We ended last term looking at how many steps you achieved 
on a daily basis. Are you all thinking about how much exercise you are achieving on a daily 
basis?”. 
 
After 10 minutes on the above…………. 
 
“Today I want us to discuss the diseases we may experience if we do not exercise regularly.  
In your usual groups I want you to have a think about what diseases you may be at risk of if 
you do not exercise’’.  Write these down on your sheets’’.  
 
After 5 minutes………. 
 
“Can each spokesperson tell me a common disease, which may occur as a result of no 
exercise’’ 
 
As diseases are suggested, give feedback on these.  The main ones up for discussion should 
include: 

▪ Obesity: Explain that obesity is usually a result of a lack of exercise and too much 
eating.  Explain that the long-term consequences of being overweight include: 
diabetes, high blood pressure and heart disease.  Explain that obesity also contributes 
to adult health problems as diverse as arthritis, sleep apnoea (difficulty breathing 
during sleep) and some forms of cancer. 

 
▪ Hypertension: (High blood pressure): Explain that blood pressure in the body is 

controlled by hormones which ensure that blood is circulated to all the organs in the 
body and at safe pressures.  Explain that blood pressure can increase which causes 
damage to kidneys, heart and other organs to must be kept  under control. Explain 
that high blood pressure often begins silently in children and is also strongly related 
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to family history and being overweight.  Explain that exercise and losing weight can 
reverse the effects.   

▪ Heart disease: Explain very simply that heart disease can result from an increase in 
cholesterol in the body (fatty molecules) which can block the arteries causing a lack 
of oxygen to reach organs – consequently may cause a stroke or heart attack.  Explain 
that cholesterol may be high in children for several reasons: 

o Family history 
o Have diabetes, overweight and smoke, high fat diet (must not be significantly 

reduced as children need fat in their diets), lack of exercise. 
▪ Diabetes: Explain that this is becoming more common in children, particularly 

overweight children.  Explain that in our bodies we use glucose as energy but that we 
need a hormone, insulin, to help us do this.  Diabetes causes the body to use insulin 
less effectively so glucose levels increase in the body to high dangerous levels.  
Explain that this can remain silent and not be detected for many years.  It is detected 
via a simple blood test – glucose levels.  Explain that exercise and losing weight can 
reverse these effects.   

 
“Ask the children which disease out of the four mentioned in detail would worry  them the 
most, why?’’  Ask children to write this in the worksheet and actions they will take to avoid 
such disease”.  

 
“Ask how many of the children feel they would now like to exercise more often?”  
 
Summarise the session and then allow enough time to hand out fact sheet on physical activity 
and read to students.   
 
“Now, can you all add your completed worksheets and fact sheet to your folder” 
 
END 
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Ref code _______ 
 

WORKSHEET 5 
 
 
For this session, we are going to list the diseases you may be at risk of if you do not 
undertake regular exercise.   
 
 
In your group, writes down several diseases you might be at risk of if you do not undertake 
regular exercise.     
 
1_________________________________________ 
 
2_________________________________________ 
 
3_________________________________________ 
 
4_________________________________________ 
 
5_________________________________________ 
 
 
Nominate a spokespeople to suggest a disease to the class.   
 
 
Write a little bit about the four main diseases discussed in your lesson 
 
 

1.  
 
 
 

2.  
 
 
 

3.  
 
 
 

4.  
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Which of the four diseases mentioned above scares you the most? 
 
___________________________________________________________________________ 
 
 
What actions will you take to avoid the above disease? 
 
 

1.  
 

2.  
 

3.  
 

4.  
 

5.  
 
 
FACT SHEET ON PA (SAME AS PSYCHOLOGY INTERVENTION) 

 
Children and young people should aim to participate in activity of at least moderate intensity 
for one hour per day.  
 
A. TRUE!   
 
Yes- The 60 minute target doesn’t have to be done all at once, it can be built up throughout 
the day in smaller bouts of 15 minutes of activity. Examples of moderate intensity activities 
include: brisk walking, active play, swimming, cycling, dance, most sports and games 
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Session 6 
 
PRE-SESSION NOTE TO TEACHER: 
 Copy worksheet 6 for each student 
 Copy worksheet 6.1 for each student 
 Stop watch 
 Copy fact sheet on physical activity and give to each student at the end of the 

session 
 Room to carry out exercises 

 
Unit Session Content Outcome of session 

Exercise Physiology 6 What happens to the body during 
exercise? 

Record sheet – effects of 
exercise on the body 

 
Session 6 will require the students to investigate what happens to their body in the short term 
whilst exercising.   
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“Today’s activity will involve you all working in pairs and examining what happens to your 
body when you exercise”. 
 
You need to know how to measure heart rate: 
 
While sitting, gently place the second and third fingers of one hand (don't use your thumb) on 
the artery that is just inside the wrist bone of the other hand.  Count your pulse for 15 seconds 
and multiply the number of beats by 4 to determine your heart rate per minute.  A normal 
heart for children is  
 

 Taking heart rate 
 
For breathing, they need to count how many breaths there are (one breath = one breath in and 
out) or watch chest rise and fall (one breath = chest rising and falling) 
 
NOW READ BELOW: 
 
“In ‘two’s’, I would like you to perform a range of activities, recording how you feel after 
each one, relating to heart rate, breathing, body temperature and appearance on the 
worksheet”. 
 
“Explain to the children how they can all measure their own heart rate and let them know 
that they can count their breathing rate.  They might want to measure these outcomes 
immediately after each activity: 
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Activities: 
1. Gentle walk for 2 minutes 
2. Brisk walk for 2 minutes 
3. Jogging for 2 minutes 
4. Sprint for 30 seconds. 

N.B Heart rate and breathing rate could be counted for 15 seconds and then multiplied by 4 to 
obtain values per minute.   
 
 
Go to each pair of student to work through the exercises.  Make sure they are completing the 
worksheets and doing this task correctly.   
 
“Explain that the jogging for 2 minutes, is what they should aim to achieve for up to one hour 
a day.  This is equivalent to moderate-vigorous intensity”.   
 
Round up a summary at the end of the session.  Ensure all worksheets are completed and 
added to their folder.  Allow enough time to hand out fact sheet on physical activity and read 
to students. 
 
“Thank you for spending time on this, I can see that you have all worked well.  Can you all 
add your completed worksheets and fact sheet to your folder”. 
 
HOMEWORK 
 
As a follow-up activity, ask all the students to keep a one-week, 24 hours activity record, 
listing the activities they do during the day.  Ask them to put a star next to all the activities 
which are moderate to vigorous activity.    
 
END 
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Ref code _______ 
 

WORKSHEET 6 
 
For this session, we are going to investigate the effects of exercise on the body. 
 
 
Student Record Sheet 
Activity How did you feel afterwards? 
 Heart rate Breathing Temperature Appearance 
Gentle walk 
 
 

    

Brisk walk 
 
 

    

Jogging 
 
 

    

Sprint 
 
 

    

 
 
 
Now answer the following questions: 
 

1. What effect does exercise have on your body? 
 
 
 
 
 
 
 

2. What are the benefits of regular exercise on your body? 
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              Ref code________ 
WORKSHEET 6.1 

WEEKLY PHYSICAL ACTIVITY DIARY  
 

 
Time 

 
Monday Tuesday Wednesday Thursday Friday  Saturday Sunday 

AM 
 
 

       

PM        

EVENING        

Total number of 
steps 

       

Use * to highlight activities you felt were moderate-vigorous activity    
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FACT SHEET ON PA (SAME AS PSYCHOLOGY INTERVENTION) 
 

Regular physical activity increased your chances of getting heart disease 
 
A. FALSE 
  
Yes! – Heart disease is almost twice as likely to develop in inactive people.  Being physically 
inactive can increase your chance of getting heart disease along with other risk factors such 
as smoking, high blood pressure and being overweight.  Regular physical activity (even mild 
to moderate) can reduce this risk.     
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Session 7 
 
PRE-SESSION NOTE TO TEACHER: 
 Copy worksheet 7 for each student 
 Copy worksheet 7.1 for each student 
 Stop watch 
 Pedometer 
 Copy fact sheet on physical activity and give to each student at the end of the 

session 
 Room to carry out exercises 

 
Unit Session Content Outcome of session 

Exercise Physiology 7 Moderate – vigorous exercise 
 

Understand moderate-
vigorous exercise 

 
This session is similar to last weeks’, however this time the students will be trying to get a 
feel for how moderate-vigorous exercise is classified or measured.  As well as the target of 60 
minutes exercise a day and 12,000 and 15,000 steps, children should be spending these 
targets in the moderate-vigorous category! 
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“Today’s activity will be similar to last week.  Remember how last week we looked at the 
effect of exercise on the body, today we will be looking at what is classified as low, moderate 
and vigorous exercise or how we can measure these levels (distinguish between them)”. 
 
“With your partner, I would like you to perform two activities for 5 minutes each: 
Slow walk 
Fast walk” 
 
“Whilst doing this measure your heart rate, breathing rate, say how you look, say what your 
body temperature feels like and record the number of steps you complete?  Record this on 
your worksheet”. 
 
Ask all the children to do the following calculations: 
If they walked slowly and fast for 60 minutes how many steps would they achieve? 
 
Slow speed: no of steps in 5 minutes x 12 = ? 
Fat speed: no of steps in 5 minutes x 12 = ? 
 
Which is closest to their daily step targets?  
NB.  For moderate intensity activity, they should aim for 100-150 steps a minute   
 
Go to each pair of student to work through the exercises.  Make sure they are completing the 
worksheets and doing this task correctly.   
 
Round up a summary at the end of the session.  Ensure all worksheets are completed and 
added to their folder.  Allow enough time to hand out fact sheet on physical activity and read 
to students. 
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“Thank you for spending time on this, I can see that you have all worked well.  Can you all 
add your completed worksheets and fact sheet to your folder. Tell the children they can keep 
the pedometers for the week to complete their homework” 
 
 
HOMEWORK 
 
As a follow-up activity, ask all the students to keep a one-week, 24 hour activity record, 
listing the activities they completed during the day which were of a moderate-vigorous level 
only.  Also ask them to note how many steps they completed  
 
 
END 
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Ref code _______ 
 

WORKSHEET 7 
 
For this session, we are going to investigate the effect of 5 minutes slow and moderate 
walking on your body. 
 
Try and count your heart rate and breathing rate immediately after you complete your 
exercise session.  Count for 15 seconds and then multiply by 4 to obtain a result for one 
minute.  Heart rate and breathing rate is usually recorded per minute. 
 
 
Student 
Record Sheet 

 

Activity  How did you feel afterwards 
  Heart rate Breathing Temperature Appearance No of steps 
Slow 
 

  
 
 

    

Fast  
 

  
 
 
 
 

    

 
 
If you complete the slow and fast walking pace for 60 minutes how many steps would you 
complete? 
 
 
Slow calculation 
 
 
 
 
Fast calculation 
 
 
 
 
Do either walking paces meet the recommend physical activity target ? 
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 Ref code________ 
WORKSHEET 7.1 

WEEKLY PHYSICAL ACTIVITY DIARY  
 

 
Time 

 
Monday Tuesday Wednesday Thursday Friday  Saturday Sunday 

AM 
 
 

       

PM        

EVENING        

Total number of 
steps 

       

Use * to highlight activities you felt were moderate-vigorous activity    
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FACT SHEET ON PA (SAME AS PSYCHOLOGY INTERVENTION) 
 

Buying a pedometer or step counter is an easy way to motivate yourself to walk more. 

A. TRUE 

Yes! -  A pedometer or step counter can help you determine how active (or inactive) you are 
throughout the day. Once you've established your level of activity, you can set goals to 
increase your steps, and your fitness, throughout the day. 
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Session 8 
 
PRE-SESSION NOTE TO TEACHER: 
 Copy worksheet 8 for each student 
 Copy fact sheet on physical activity and give to each student at the end of the 

session 
 BHF active resource diary for each student 
 

 
Unit Session Content Outcome of session 

Exercise 
Physiology 

8 Physical activity planning  Planning a physically active 
day 

 
This is the final session in this unit.  It will focus on how you can integrate all you have learnt 
in the previous lessons to plan a physically active day during the school day and at the 
weekend.     
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“This is the last session in this unit on exercise physiology.  Today we are going to look at 
last week’s diary log and review whether this can be improved.  We will plan a physically 
active diary for a school day and a weekend day which you can adhere to on an on-going 
basis”.   
 
ACTIVITY 1  
“Are you reaching your target of 1 hour physical activity each day?  Fill in the bar chart on 
your worksheet to show how close you are to reaching your target on each day? 
 
Fill in your worksheet diary, highlighting all the possibilities to increase your number of 
steps i.e. walking to the shops, playing in the park with friends, walking to school”.   
 
Make sure you go round and speak to every child to review their diary plan.  Ensure the 
worksheet is completed.  In addition, allow enough time to hand out fact sheet on physical 
activity and read to students. 
 
“Thank you for spending time on this, I can see that you have all worked well.  Can you all 
add your completed worksheets and fact sheet to your folder” 
 
 
HOMEWORK 
 
Pedometer monitoring on the BHF active resource diary over the Easter period. 
 
END 
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Ref code _______ 
 

WORKSHEET 8 
 
 
This session is all about how much activity you currently achieve and how you intend to 
improve on the amount of exercise you are going to achieve on a weekly basis.  Don’t forget 
your exercise should ideally be of at least moderate intensity.  

 
 

Answer the following questions 
 
Apart from sleeping and attending lessons at school, what areas in your life do you spend 
most time on? 
 
 
 
 
 
 
Are there times in the day where you cannot really think of what you usually do? 
 
 
 
 
 
 
 
Fill in the diary on the next page, to show how you aim to achieve your one hour of physical 
activity a day or 12-15,000 steps a day on a school and weekend day. 
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Ref code _______ 
Worksheet 8: Student Activity Diary  
 
 
Please note how long you will undertake each activity, 5 minutes, 10 minutes, 20 minutes and whether this is low and moderate physical 
activity. 
 
Day AM PM After-school Evening 
School day 
 
 
 
 

    

Weekend day 
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FACT SHEET ON PA (SAME AS PSYCHOLOGY INTERVENTION) 
 
Obesity levels amongst children are slowing down 
 
A – False 
 
Yes!  Obesity levels amongst children are increasing in the UK.  By 2010 it is estimated that 
22% of girls and 19% of boys will be obese and 14% of both boys and girls will be 
overweight. One of the main reasons for this increasing trend is due to the lack of exercise 
children are undertaking.  This is worrying because obesity also causes many other health 
problems such as diabetes, heart disease, arthritis and cancer.      
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Session 9 – Unit 3 

 
PRE-SESSION NOTE TO TEACHER: 
 
 Students will need materials to make a leaflet (paper, colouring in pencils/crayons, 

magazines, sports pages and so on – they could bring these prior to the session) 
 Copy worksheet 9 for each student 
 Copy fact sheet on physical activity and give to each student at the end of the 

session 
 

Unit Session Content Outcome of session 

Promoting 
exercise 

9 Promoting physical activity to a family 
member 

Leaflet and diary  

 
This is the final unit in this programme.  We are now trying to get the students to actively 
promote exercise and become actively engaged in 1 hour of physical activity a day.  
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“This is the last unit in this programme and over the next 4 weeks we will be looking at how 
you can promote exercise and be actively engaged in exercise.   
 
“Using the pens and paper provided, create an A4 leaflet which you can give to a member of 
family to encourage them to exercise.  Think of someone who you think doesn’t exercise very 
much. You might want to think about the benefits of exercise, avoiding disease, moderate 
exercise targets, step targets (for adults, this is usually 10,000 steps).  Also include a diary 
they can complete to monitor their activities, number of steps which they can complete over a 
month period.  You might want to work together to achieve your step targets or 1 hour of 
exercise a day”.    
 
Ensure all students are working on their leaflets.  Ask perhaps one or two students to reveal 
their leaflets.   
 
Allow enough time to hand out fact sheet on physical activity and read to students. 
 
“Thank you for spending time on this, I can see that you have all worked well.  Can you all 
add your completed worksheets and fact sheet to your folder” 
 
 
END 
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FACT SHEET ON PA (SAME AS PSYCHOLOGY INTERVENTION) 
 
Recent pedometer recommendations suggest that children should achieve the following 
number of steps a day for optimum health: 
 
10,000 steps a day for girls 
12,000 steps a day for boys 
 
FALSE: 
 
Yes – it should be  
 
12,000 steps a day for girls  
15,000 steps a day for boys 
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Session 10 
 
PRE-SESSION NOTE TO TEACHER: 
 
 Copy worksheet 10 for each student 
 Copy worksheet 10.1 for each student 
 Pedometers 
 Stop watch 
 Apparatus for games 
 Copy fact sheet on physical activity and give to each student at the end of the 

session 
 

Unit Session Content Outcome of session 
Promoting 
exercise 

10 Identifying best exercises to increase number 
of steps 

Sheet on step counters and 
activities 

 
This session will encourage the students to compare the effect of different types of exercises 
on step counters. 
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“Today we are going to investigate the effect of different exercises on step counters.  To 
begin, please split up into 4 groups who will each start at a different activity.  You will then 
rotate round all the activities.  The activities include: 
 

1. Shuttle running     
2. Ball throwing 
3. Skipping 
4. Push ups (able to use knees) 

 
Perform the above activities over 2 minutes  Before and after each new activity check the step 
count on the pedometer and note this down on your worksheet (making sure you know which 
steps counts relate to which activity”..     
 
“Ask the children to compare the different activities.  Did they differ much?  Why?  How 
valuable do you think these activities are for health? 
 
Answer the questions on your worksheet” 
 
Make sure pupils recognise that there are a wide range of activities that they may be involved 
in.  Make sure the children appreciate that different activities will make different 
contributions to overall step counts.  They need to recognise that pedometers may produce 
less accurate step counts for some activities depending on the action and extent of motion 
required by the activity. 
 
Ensure all worksheets are completed from this unit.  Allow enough time to hand out fact 
sheet on physical activity and read to students. 
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“Thank you for spending time on this, I can see that you have all worked well.  Can you all 
add your completed worksheets and fact sheet to your folder” 
 
HOMEWORK 
 
As a follow-up activity, ask all the students to keep a one-week, 24 hour activity record, 
listing the activities they do during the day, no of steps, time spent doing physical activity 
and time spent doing moderate-vigorous physical activity.   
 
“At the next session we will be comparing girls vs boys in each class and who achieved the 
most number of steps”. 
 
END 
 
 
 



 

 106 

Ref code _______ 
 

WORKSHEET 10 
 
For this session, we are going to investigate the effects of various activities on step counts.   
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

1. Why do the step counts differ? 
 
 
 
 
 
 

2. Which activity would contribute most to physical fitness and why? 
 
 
 
 
 
 
 

Student Record Sheet 
Activity  
 Total Step 

count 
Shuttle 
running 
 

 

Ball 
throwing 

 

Skipping 
 

 
 
 

Bench 
step ups 

 
 
 

Push-
ups 
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Ref code________ 
WORKSHEET 10.1 

WEEKLY PHYSICAL ACTIVITY DIARY  
 

 
Time 

 
Monday Tuesday Wednesday Thursday Friday  Saturday Sunday 

AM 
 
 

       

PM        

EVENING        

Total number of 
steps 

       

Use * to highlight activities you felt were moderate-vigorous activity    
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FACT SHEET ON PA (SAME AS PSYCHOLOGY INTERVENTION) 
 

Children with diabetes cannot exercise 

A. FALSE!  

Yes - Exercise is important for everyone – with or without diabetes.  Exercise has many 
benefits. It can help you get to a healthy weight, it's good for your heart and lungs, it can 
improve your mood, and it's great for your diabetes.  
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Session 11 
 
PRE-SESSION NOTE TO TEACHER: 
 Copy worksheet 11 for each student 
 Copy worksheet 11.1 for each student 
 Copy fact sheet on physical activity and give to each student at the end of the 

session 
 

Unit Session Content Outcome of session 
Promoting 
exercise 

11 Class competition Summarise best, worst daily steps and 
weekly steps 

 
This session is to reinforce the students’ physical activity levels and to remind them to 
constantly reflect how they can increase their physical activity levels.    
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
“In this session we will be looking again at how much physical activity levels you undertake 
every day.  We will also compare whether the boys or girls in the class achieved the most 
steps”.   
 
ACTIVITY 1: 
“For the first part of this session, I would like you to report your worst and best number of 
steps achieved a day over the last week?  Also what was your total weekly steps?  Please 
write this on the white board next to your name and the headings (best number of steps a day 
achieved, worst number of steps achieved a day, weekly number of steps)”.  Please also note 
this on your worksheet.  (Pupils may work in groups so that not all individual pupils need 
‘expose’ to the rest of the group how active or inactive ethey have been). 
 
After 10 minutes…….. 
“I will report which once of you achieved the most steps and whether the boys or girls won 
the weekly number of steps” 
 
“We will then have an open discussion to identify why some individuals did better than others 
– what activities did they complete?”    
 
“Please make sure you have completed your worksheet and individually state one type of 
activity you hope to achieve over the next week………..Because..........we will be repeating 
this challenge”. 
 
“Ask the students to keep a one-week, 24 hours activity record, listing the activities they do 
during the day, no of steps, time spent doing physical activity and time spent doing moderate-
vigorous physical activity.  At the next session we will be comparing girls vs boys in each 
class and who achieved the most number of steps”.   
  
At the end of the session, allow enough time to hand out fact sheet on physical activity and 
read to students. 
“Thank you for spending time on this, I can see that you have all worked well.  Can you all 
add your completed worksheets and fact sheet to your folder” 
END 
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Ref code _______ 
 

WORKSHEET 11 
 
 
 
What was the most number of steps you achieved on any one day in the last 7 days? 
 
 
 
What was the worst number of steps you achieved on any one day in the last 7 days? 
 
 
 
What was your weekly total number of steps? 
 
 
 
How much time did you spend undertaking moderate-vigorous physical activity? 
 
 
 
Who won in your class, the girls or the boys?  Outline the total steps here for the boys and 
girls? 
 
 
 
Why did some students do better than others?  What activities did they undertake? 
 
 
 
State one thing you hope to achieve in the next week to increase your number of steps? 
 
 
 
Who will win the challenge next week – girls or boys? 
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Ref code________ 
WORKSHEET 11.1 

WEEKLY PHYSICAL ACTIVITY DIARY  
 

 
Time 

 
Monday Tuesday Wednesday Thursday Friday  Saturday Sunday 

AM 
 
 

       

PM        

EVENING        

Total number of 
steps 

       

Use * to highlight activities you felt were moderate-vigorous activity    
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FACT SHEET ON PA (SAME AS PSYCHOLOGY INTERVENTION) 
 
 
The best way of knowing you are exercising at the right intensity (moderate –vigorous 
intensity) is by doing the talk-test?  This makes sure you are not working too hard. 
 
A. TRUE 

 
Yes! – If you are able to talk during your exercise session you are working at an 
acceptable level.  Make sure you are working hard enough by taking note of your 
increased heart rate and breathing rate.     
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Session 12 
 
PRE-SESSION NOTE TO TEACHER: 
 Copy worksheet 12 for each student 
 Copy fact sheet on physical activity and give to each student at the end of the 

session 
 BHF active resource diary for each student 
 

Unit Session Content Outcome of session 
Promoting 
exercise 

12 Complete personal physical 
activity guide – finish folder 

and debrief 

Personal physical activity guide 
Completed folder (to be submitted for 

analysis) 
 
This is the final session in this programme.  This session will bring all the previous 
sessions together with the completion of a personal physical activity guide.  Please ensure 
that by the end of this session, all students have completed worksheets 1-12 and placed 
them into their folder.  We will collect these folders for analysis and they will be returned 
to the students next term.  
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“This is our last session in the physical activity programme.  By the end of this session, 
we would like you to hand in your completed folders with all the worksheets you have 
been working on over the weeks.  You should have 12 worksheets in total so far.” 
  
“First of all, who won the step challenge, boys or girls?  Ask all the children to put their 
total weekly step on the white board.  Announce the winner”. 
 
 
ACTIVITY 1: 
“For this weeks sessions we would like you to complete a personal physical activity guide 
which you can use for the next year and so forth.  This guide will include all the things we 
have been talking about in this programme, so you may want to look through your 
folder.” 
 
Ensure all worksheets are completed from this unit and the previous 2 units. 
 
Allow enough time at the end of the session to hand out fact sheet on physical activity 
and read to students. 
 
“Thank you for spending time on this, I can see that you have all worked well.  Can you 
all add your completed worksheets and fact sheet to your folder” 
 
“Please could you hand in your completed folders, these will be returned to you at the 
beginning of next term”. 
 
Collect in the students completed folders.  
 
HOMEWORK 
Pedometer monitoring on the BHF active resource diary over the Summer period. 
 
END 
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Ref code _______ 
 

WORKSHEET 12 
 

For this last session we would like you to complete the personal physical activity guide 
below. 
 
The general goal of this programme is to help you increase your physical activity and 
fitness levels. 
 
What are the benefits of being physically active?  
____________________________________________ 
 
 
 
________________________________________________________________________
____________ 
 
What are the costs of not being physically active?  
___________________________________________ 
 
 
 
________________________________________________________________________
____________ 
 
 
Unhelpful things / Barriers 
 
We identified barriers that may prevent people from taking regular physical activity.  
Identify below your barriers and possible solutions.   
 
Barriers        Solutions 
____________________________________ 
 ____________________________________ 
 
____________________________________ 
 ____________________________________ 
 
____________________________________ 
 ____________________________________ 
 
 
What are your exercise targets? 
 
 
________________________________________________________________________
____________ 
 
 
Have you got a specific goal for physical activity? 
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What are you going to do?  _____________________________________________ 

How long are you going to do it?  ________________________________________ 

Where are you going to do it?  __________________________________________ 

When are you going to do it (days and times)?  _____________________________ 

With whom are you going to do it?  ______________________________________ 
 
How will you monitor how well your doing with your physical activity levels?  
 
It is important to measure and record your progress, so that you can be motivated when 
you see yourself succeeding, and to work out what you need to change if your plan is not 
working.  Using a Physical Activity Diary will help. 
 

What will I record in my diary?  _________________________________________ 

When will I record it? _________________________________________________ 

Where will I keep my diary? ____________________________________________ 
 
 
 
FACT SHEET ON PA (SAME AS PSYCHOLOGY INTERVENTION) 
 
Thin people don’t need to exercise 
 
A. FALSE 
 
Yes! Thin people must also exercise.  They can get high blood pressure and get heart 
attacks too.  Exercise can lower blood pressure.  Thin people are also at risk of 
osteoporosis (thinning of the bones).  Exercise is a great way to increase bone mass. 
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Any questions please contact Dr Angel Chater 
01582 489217 

angel.chater@beds.ac.uk 
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Lesson Plan for Psychological Intervention 
 

Throughout these sessions, please try not to influence the students answers.  Allow them 
to explore their own beliefs and then discuss the factual information at the end.  The 
sessions will, therefore, have less emphasis on teaching, and more on facilitation. 
 
There are no right or wrong answers – just beliefs and opinions.  Thank the students for 
their comments and if they are incorrect – challenge the evidence of their view and refer 
to the factual information provided.  See any ‘mistakes in knowledge’ as learning 
experiences.  
 

Unit Session Content Outcome of session 
 

1 
 
 

Image, 
benefits are 

barriers 

1 Ice breaker – make folders to hold work 
sheets: 

‘What does PA mean to you?’ 
What is your favourite exercise and why? 

Produce a folder 

2 Image – who do you admire who is 
physically active? What do you like about 

them? 

Images of PA people 

3 What are the benefits of physical activity? 
Short and long term 

Sheet on benefits 

4 What are the costs of not performing 
physical activity? 

What are your barriers to physical activity?  
How can these barriers be overcome? 

Sheet on costs and barriers 

 
2 
 

 
Importance of 

PA 

5 Welcome back – recap – What do you think 
the difference would be to people’s lives 

when they are young and old – who 
exercises compared to those who don’t – 

debate 

Team notes on advantages to 
life 

6 Imagine it is 30 years from now.  Write a 
letter to someone you care about explaining 
your life as if you never took any physical 

activity. 

Motivational Interviewing  
letter -negative 

7 Now imagine it is 30 years from now but 
this time you DID take regular exercise.  
Write a letter to someone you care about 

explaining your life. 

Motivational Interviewing  
letter positive 

8 When did you have the most fun doing 
exercise – what exercise was it, who were 
you with, how did you feel, can you do it 

again? 

Mastery reinforcement  

 
3 

 
 

Modelling 
and 

Implementati
on intentions 

9 Pair up with a friend and look at the smart 
goals.  What types of exercise could you 

support each other in doing? 

Peer modelling – list of peer 
support 

10 Visualisation – example, discussion and 
create their own 

Create own visualisation 

11 Take the implementation intentions sheets 
and write down what, when, where, how 
and with whom you will increase your 

exercise levels 

If-then plans 

12 Complete personal physical activity guide – 
finish folder and debrief 

Personal physical activity 
guide 

Completed folder (to be 
submitted for analysis) 
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Session 1 – Unit 1 
 

PRE-SESSION NOTE TO TEACHER: 
 Students will need materials to make a folder (cardboard, string, paint, colouring 

in pencils/crayons, magazines, sports pages and so on – they could bring these is 
prior to the session) 

 Copy worksheet 1 for each student 
 Copy fact sheet on physical activity for each student 

 
Unit Session Content Outcome of 

session 
Image, 

benefits are 
barriers 

1 Ice breaker – make folders to hold work sheets: 
What does PA mean to you? 

What is your favourite exercise and why? 

Produce a folder 

 
The first session will be an ice breaker into the programme.  For this session, we would 
like you to introduce the programme to your group with the following information.  
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“Over the next few weeks, we will involved in a project on physical activity.  This project 
will be broken down into 3 units, with 4 sessions in each unit.  By the end of this 
programme, you will have produced a hand made folder on your own physical activity.”  
 
ACTIVITY 1: 
 
“For this session, you are going to make a folder to hold all your worksheets in.  It is up 
to you how you create your folder, but you must be able to add pages to it (perhaps with 
string through hole punched paper).  The theme of the folder is ‘What does physical 
activity mean to you?’, and What is your favourite exercise and why?” 
 
“Could you write down on your worksheet your favourite ways of getting exercise and 
reason why you enjoy it.” ………….. “When you have finished, please could you get out 
the materials you have brought with you and start making your folder” 
 
Have a look round the room, praise and guide folder making.  Ensure all worksheets are 
completed 
 
Allow enough time at the end of the session to hand out fact sheet on physical activity 
and read to students. 
 
“Now, can you all add your completed worksheets and fact sheet to your folder” 
 
HOMEWORK: 
Finish folder 
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Ref code _______ 
 

WORKSHEET 1 
 
 

What is your favourite exercise and why? 
 
 
My favourite way to get exercise is:______________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
 
 
Because:____________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
 
 
FACT SHEET ON PA (SAME AS HEALTH EDUCATION) 

 
ie Carrying out exercise in small bursts of 10 minutes three times a day, is as beneficial to 
you as exercising for 60 minutes in one go?  
 
A. a - True!   
 
Yes-carrying out small bursts of exercise throughout the day is just as beneficial as 
exercising for one hour in one go.  So a 10 minute walk to school and 10 minute walk 
home and a quick physically active game at lunchtime would all contribute to your daily 
exercise. 
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Session 2 
 

PRE-SESSION NOTE TO TEACHER: 
√ Copy worksheet 2 for each student 
√ Copy fact sheet on physical activity for each student 

 
Unit Session Content Outcome of 

session 
Image, 

benefits are 
barriers 

2 Image – who do you admire who is physically active? 
What do you like about them? 

Images of PA 
people 

 
The second session will be looking at the student’s perceived image of people who 
engage in regular physical activity.  They can work in groups for this (approx 3-4 per 
group to generate a discussion).  Ask the group to come up with a team name (this will 
create team ownership) – they will work in these groups in the future.  
 
Allow students 15 minutes for this exercise and then ask each team to nominate a 
spokesperson who will read 2 of the groups favourite people whom they admire, and 5 
adjectives that describe them.   
 
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“For this session, we would like to find what you think of people who are physically 
active.  Think of 2 people who you admire who engage in regular exercise and write them 
down on your sheet.  What do you like about them and how would you describe them?” 
 
“In your groups, discuss the people you admire, and the ways that you would describe 
them” 
 
After 15 minutes… 
 
“Can each spokesperson give me the name of their team and then names of the people 
they admire and one way of describing them” 
 
(Write these on the white board, and go around the class until all groups have given all 
their adjectives.  Thank the students for thinking about this) 
 
“Now, can you all add your completed worksheets to your folder” 
 
END 
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Ref code _______ 
 

WORKSHEET 2 
 
 
For this session, we would like to find out what you think of people who are physically 
active.   
 
Think of 2 people who you admire who engage in regular exercise and write them down 
on your sheet.   
 
What do you like about them and how would you describe them? 
 
“In your groups, discuss the people you admire, and the ways that you would describe 
them” 
 
 
I admire: 
 
1______________________________________________________________ 
 
2______________________________________________________________ 
 
 
I would describe them as: 
 
1_________________________________________ 
 
2_________________________________________ 
 
3_________________________________________ 
 
4_________________________________________ 
 
5_________________________________________ 
 
 
Nominate a spokesperson from your group. 
 
As a group, pick 2 people that you have been discussing to describe to the class 
 
Pick 5 ways to describe people who are physically active and discuss with the class 
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FACT SHEET ON BENEFITS OF PA (SAME AS HEALTH EDUCATION) 
 

ie All exercise gives you the same benefits?   
 
A. FALSE!   
 
Yes- Low-intensity activities--if performed daily--can have some long-term health 
benefits and can lower your risk of heart problems.  Regular, brisk, and sustained exercise 
such as brisk walking, jogging, or swimming, is necessary to improve the health of your 
heart and lungs and to burn more calories.  Other activities, depending on the type (such 
as lifting weights), may give you other benefits such as increased flexibility or muscle 
strength. 
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Session 3 
 

PRE-SESSION NOTE TO TEACHER: 
√ Copy worksheet 3 for each student 
√ Copy fact sheet on physical activity for each student 

 
Unit Session Content Outcome of session 

Image, 
benefits are 

barriers 

3 What are the benefits of physical activity? 
Short and long term 

Sheet on benefits 

 
The third session will be looking at the benefits of physical activity.  It is important to 
focus on the positive aspects here and avoid a discussion on the negatives.  Get the teams 
together again so they can work in groups (call them by they team name for group 
cohesion). 
 
Allow students 15 minutes for this exercise and then ask each team to nominate a 
spokesperson (different to last session) to tell the group the benefits of exercise.  Allow 
each group to shout out one benefit until all groups are out of ideas to ensure they all get 
an equal voice.  
 
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“For this session, we would like to find what you think the benefits of physical activity 
and exercise are?” 
 
“In your groups, discuss the benefits of physical activity and write them down on your 
sheets” 
 
After 15 minutes… 
 
“Can each spokesperson tell me a benefit of physical activity” 
 
Write these on the white board, and go around the class until all groups have given all the 
benefits they have discussed.  Thank the students for thinking about this.  Hand out the 
fact sheets on benefits and add to the write board any that the students may have missed 
out.  Congratulate the students on their hard work.  
 
“Now, can you all add your completed worksheets to your folder” 
 
Allow time for questions. 
 
END 
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WORKSHEET 3 
 
 
For this session, we would like to find what you think the benefits of physical activity and 
exercise are? 
 
Write down the benefits of physical activity below and then discuss in your groups 
 
 
The benefits of physical activity are: 
 
1_________________________________________ 
 
2_________________________________________ 
 
3_________________________________________ 
 
4_________________________________________ 
 
5_________________________________________ 
 
 
Nominate a spokesperson from your group. 
 
Tell the class what you have reported as benefits to physical activity 
 
 
FACT SHEET ON PA TARGETS (SAME AS HEALTH EDUCATION) 
 
ie Most children get enough physical activity from their normal daily routine. 
 
A. FALSE!   
 
Yes- a third of boys and nearly a half of girls are not doing the correct amount of physical 
activity a day. 
   
If you are inactive now, begin by doing a few minutes of activity each day. If you only do 
some activity every once in a while, try to work something into your routine everyday. 
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Session 4 
 

PRE-SESSION NOTE TO TEACHER: 
√ Copy worksheet 4 for each student 
√ Copy fact sheet on physical activity for each student 
√ BHF active resource diary for each student 

 
Unit Session Content Outcome of session 

Image, 
benefits are 

barriers 

4 What are the costs of not performing physical 
activity? 

What are the barriers to physical activity?  
How can these barriers be overcome? 

Sheet on costs, barriers 
and solutions 

 
This is the last session until next term.  It will be looking at the costs of physical activity, 
barriers to engage in physical activity and how to overcome these barriers.  Get the teams 
together again. 
 
This session will be broken down to keep the student’s focus – time management is 
essential. 
 
Allow the teams 10 minutes to discuss the costs of not performing physical activity and 
then ask each team to nominate a spokesperson (different to last session) to tell the group 
the costs of not exercising.  Allow each group to shout out one cost until all groups are 
out of ideas to ensure they all get an equal voice.  
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
0:00 START: “For the first part of this session, we would like to find what you think the 
costs of physical activity and exercise are?” 
 
“In your groups, discuss the costs of not engaging in regular physical activity and write 
them down on your sheets” 
 
0:10 After 10 minutes… 
 
“Can each spokesperson tell me a cost of not engaging in regular physical activity” 
 
0:10 Write these on the white board, and go around the class until all groups have given 
all the costs they have discussed.  Thank the students for thinking about this.   
 
0:15“We would now like to find what you think the barriers are to regular physical 
activity and exercise?  Why do some children find it hard to get regular exercise? And 
how can barriers be overcome?” 
 
“In your groups, discuss the barriers to regular physical activity and ways to overcome 
such barriers.  Write them down on your sheets” 
 
0:25 After 10 minutes… 
 
“Can each spokesperson tell me a barrier to regular physical activity and ways to 
overcome such barriers” 
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0:25 Write these on the white board, and go around the class until all groups have given 
all the costs they have discussed.  Thank the students for thinking about this.   
 
0:30 After 5 minutes… 
 
Hand out the fact sheets on the costs of not engaging in regular physical activity and add 
to the white board any that the students may have missed out.  Congratulate the students 
on their hard work.  
 
“Now, can you all add your completed worksheets to your folder” 
 
Allow time for questions. 
 
HOMEWORK 
Pedometer monitoring on the BHF active resource diary over the Winter period. 
 
END 
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Ref code _______ 
 

WORKSHEET 4 
 
PART 1 
For this session, we would like to find what you think the costs of not doing regular 
physical activity and exercise are? 
 
Write down the costs of not doing regular physical activity below and then discuss in 
your groups 
 
The costs of not doing regular physical activity are: 
 
1_________________________________________ 
 
2_________________________________________ 
 
3_________________________________________ 
 
4_________________________________________ 
 
5_________________________________________ 
 
PART 2 
Now we would like to know what you think the barriers are to regular exercise 
 
The reasons why some people do not take enough exercise are: 
 
1_________________________________________ 
 
2_________________________________________ 
 
3_________________________________________ 
 
 
PART 3 
Now we would like to know how you would overcome these barriers 
 
To overcome these barriers, these people could: 
 
1_________________________________________ 
 
2_________________________________________ 
 
3_________________________________________ 
 
 
Nominate a spokesperson from your group. 
 
Tell the class what you have discussed. 
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FACT SHEET ON PA (SAME AS HEALTH EDUCATION) 
 
It doesn't take a lot of money or expensive equipment to become physically fit. 
 
A. TRUE!   
 
Yes- Many activities require little or no equipment. For example, brisk walking only 
requires a comfortable pair of walking shoes.  Play in the park with your friends.   
 



 

 129 

Session 5 – Unit 2 
 
PRE-SESSION NOTE TO TEACHER: 
 Copy worksheet 5 for each student 
 Copy fact sheet on physical activity for each student 

 
Unit Session Content Outcome of session 

Importance of 
PA 

 
5 

Welcome back – recap – What do you 
think the difference would be to people’s 
lives when they are young and old – who 
exercise compared to those who don’t – 2 

teams – debate. 

Team notes on advantages to 
life 

 
This is the first session in the second unit which is looking at the importance of physical 
activity. 
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“We will be spending the next 4 weeks on our physical activity folder again.  Please get 
your folders out and let’s go over what we have done so far.  We have looked at what 
regular physical activity is, and the benefits it can bring to us.  We have also looked at 
the costs of not being physically active and the barriers we face in getting enough 
exercise.  We ended last term looking at how we can overcome these barriers to be able 
to take regular physical activity”  
 
Get the students into two teams.  It would be useful if these teams were made up of those 
who take regular exercise and those who do not.  Ask those who exercise for 60 minutes 
more than 5 times a week to stand on the right (Team A) and those who exercise less than 
60 minutes 5 times a week to stand on the left (Team B).  Ask each team to move their 
seating arrangement so that it is like the houses of parliament with two rows facing each 
other.  The students are going to have a debate.  Team A will argue for regular physical 
activity and Team B will argue the for difficulties of regular exercise.  Your role is to 
facilitate – try not to give too much information, and allow for silences and these are 
‘thinking’ times.  Allow the students to do the work.  Allow 10 minutes for the team 
discussion, then form a panel of 5 to sit opposite each other (their colleagues supporting 
in the background) and enter into the debate.  The panel will have 2 minutes to argue their 
corner, then an open debate (have a bell or whistle to ring after 2 minutes). 
 
ACTIVITY 1: 
 
“For this session, we are going to have a debate.  From what we discussed over the last 
term, I want Team A to discuss the life of a person who is physically active and Team B to 
discuss the life of a person who is not physically active. ” 
 
“Could you write down on your worksheet what you discuss as this will be used in the 
debate later” 
 
Go to each group and listen (not for long in the background), encourage the discussion 
and reinforce the debate.  Ensure all worksheets are completed. 
 
“I would like each group to nominate 5 of their members as the debating team panel.  
Could each of these five sit  in the front row seats opposite each other and we will begin 
the debate.” 
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“Team A, you have two minutes to tell the house why people should be physically active” 
 
“Thank you Team A, Team B, you have 2 minutes to tell the house why  some people are 
not physically active” 
 
“Thank you Team B, so we have heard the arguments for and against regular physical 
activity, how do we all feel about this?” 
 
Have a 10 minute debate, lets them draw from person experience, the media etc – allow 
them to think about the importance of being physically active.   
 
“Thank you for a very interesting debate, how many of you now feel you would like to 
exercise more often.  Can you all add your completed worksheets to your folder” 
 
END 
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Ref code _______ 
 

WORKSHEET 5 
 
 
PART 1: 
For this session, we are going to have a debate.  From what we discussed over the last 
term, I want Team A to discuss the life of a person who is physically active and Team B 
to discuss the life of a person who is not physically active. 
 
Could you write down on your worksheet what you discuss as this will be used in the 
debate later 
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 
Nominate 5 spokespeople from your group to form a debating team panel to tell the class 
what you have discussed. 
 
 
PART 2: 
After the debate answer the following: 
 
1) How important do you think exercising regularly is to your present health? 
 
     Not very important     1     2     3     4     5     6     7     Very important 
 
 
2) How important do you think exercising regularly is to your future health? 
 
     Not very important     1     2     3     4     5     6     7     Very important 
 
 
3) Do you think you will increase your exercise after the debate today? 
 
Yes 
 
No 
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FACT SHEET ON PA (SAME AS HEALTH EDUCATION) 
 

Children and young people should aim to participate in activity of at least moderate 
intensity for one hour per day.  
 
A. TRUE!   
 
Yes- The 60 minute target doesn’t have to be done all at once, it can be built up 
throughout the day in smaller bouts of 15 minutes of activity. Examples of moderate 
intensity activities include: brisk walking, active play, swimming, cycling, dance, most 
sports and games 
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Session 6 
 
PRE-SESSION NOTE TO TEACHER: 
 Copy worksheet 6 for each student 
 Copy fact sheet on physical activity for each student 

 
Unit Session Content Outcome of 

session 
Importance of PA 6 Imagine it is 30 years from now.  Write a letter 

to someone you care about explaining your life 
as if you never took any physical activity. 

Motivational 
Interviewing  

letter -negative 
 
Session 6 will require the students to write a letter to a loved one 30 years from now 
explaining what their life has been like without taking regular exercise.  If they need 
prompting this can include their health, relationships, lifestyle, confidence, job etc. 
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“Today’s activity will be to write a letter to a loved one, 30 years from now.” 
The students can do this individually, talking in pairs if need be.  But this is to really dig 
deep into the consequences of no exercise. 
 
ACTIVITY 1: 
 
“For this session  we will be going into the future.  30 years from now in 2038.  You will 
all be in your 40’s.  I would like you to imagine yourself at this time.  I would like you to 
write a letter as this older you.  This letter needs to addressed to someone you care about 
(remember you are in the future).  And it needs to tell them all about your life, as it would 
be if you never took any physical activity.  So really try to imagine living your life over 
the next 30 years without any regular exercise.  What would it be like?”  
 
Go to each student and ask them to outline their thoughts.  Prompt if need be with open 
ended questions such as ‘How would you describe your life? What would you be doing?  
Who is in your life at this time?  How do you spend your time?  How is your health?  
How do you feel?  Is it a positive or a negative feeling?  What do you enjoy in your life?  
What do you not enjoy in your life? What would you change (if anything?)’  
 
Ensure all worksheets are completed. 
 
Ask perhaps one or two people to read their letters out. 
 
“Thank you for spending time on this, I can see that you have all worked well.  Can you 
all add your completed worksheets to your folder” 
 
END 
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Ref code _______ 
 

WORKSHEET 6 
 
 
Imagine it is 30 years from now.  The year is 2038. 
 
Write a letter to someone you care about explaining your life as if you never took any 
physical activity. 
 
How would you describe your life? What would you be doing?  Who is in your life at this 
time?  How do you spend your time?  How is your health?  How do you feel?  Is it a 
positive or a negative feeling?  What do you enjoy in your life?  What do you not enjoy in 
your life? What would you change (if anything?)  
 
 
Please use the space below 
 
 
Date __/__/2038 
 
Dear  ________________ 
 
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 
FACT SHEET ON PA (SAME AS HEALTH EDUCATION) 

 
Regular physical activity increased your chances of getting heart disease 
 
A. FALSE 
 
Yes! – Heart disease is almost twice as likely to develop in inactive people.  Being 
physically inactive can increase your chance of getting heart disease along with other risk 
factors such as smoking, high blood pressure and being overweight.  Regular physical 
activity (even mild to moderate) can reduce this risk.     
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Session 7 
 
PRE-SESSION NOTE TO TEACHER: 
 Copy worksheet 7 for each student 
 Copy fact sheet on physical activity for each student 

 
Unit Session Content Outcome of session 

Importance of 
PA 

7 Now imagine it is 30 years from now but 
this time you DID take regular exercise.  
Write a letter to someone you care about 

explaining your life. 

Motivational Interview letter 
positive 

 
This session is similar to last weeks’, however this time the students will be writing a 
letter to someone they care about explaining what their life has been like with regular 
exercise as a important part of their lives.  As before, if they need prompting this can 
include their health, relationships, lifestyle, confidence, job etc. 
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“Today’s activity will be similar to last week.  Remember how last week we wrote a letter 
to someone we cared about telling them of our life when we did not do much exercise.” 
 
The students can do this individually, talking in pairs if need be.  But this is to really dig 
deep into the positive effects of regular exercise. 
 
ACTIVITY 1: 
“This week we will be going into the future again.  30 years from now in 2038.  You will 
all be in your 40’s.  I would like you to imagine yourself at this time.  I would like you to 
write a letter as this older you.  This letter needs to addressed to someone you care about 
(remember you are in the future).  And it needs to tell them all about your life, but this 
time you DID take regular exercise. So really try to imagine living your life over the next 
30 years with regular exercise as an important factor.  What would it be like?”  
 
Go to each student and ask them to outline their thoughts.  Prompt if need be with open 
ended questions such as ‘How would you describe your life? What would you be doing?  
Who is in your life at this time?  How do you spend your time?  How is your health?  
How do you feel?  Is it a positive or a negative feeling?  What do you enjoy in your life?  
What do you not enjoy in your life? What would you change (if anything?)’  
 
Ensure all worksheets are completed. 
 
Ask perhaps one or two people to read their letters out. 
 
“Thank you for spending time on this, I can see that you have all worked well.  Can you 
all add your completed worksheets to your folder” 
 
END 
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Ref code _______ 
 

WORKSHEET 7 
 
 
Imagine it is 30 years from now.  The year is 2038. 
 
Write a letter to someone you care about explaining your life which includes regular 
exercise as an important factor.   
 
How would you describe your life? What would you be doing?  Who is in your life at this 
time?  How do you spend your time?  How is your health?  How do you feel?  Is it a 
positive or a negative feeling?  What do you enjoy in your life?  What do you not enjoy in 
your life? What would you change (if anything?)  
 
 
Please use the space below 
 
 
Date __/__/2038 
 
Dear  ________________ 
 
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 
FACT SHEET ON PA (SAME AS HEALTH EDUCATION) 
 
Buying a pedometer or step counter is an easy way to motivate yourself to walk 
more. 
TRUE 
Yes! -  A pedometer or step counter can help you determine how active (or 
inactive) you are throughout the day. Once you've established your level of 
activity, you can set goals to increase your steps, and your fitness, throughout the 
day. 
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Session 8 
 
PRE-SESSION NOTE TO TEACHER: 
 Copy worksheet 8 for each student 
 Copy fact sheet on physical activity for each student 
 BHF active resource diary for each student 

 
Unit Session Content Outcome of session 

Importance of 
PA 

8 When did you have the most fun doing 
exercise – what exercise was it, who were you 
with, how did you feel, can you do it again? 

Mastery reinforcement 

 
This is the final session in this unit.  It will focus on the fun of physical activity and how 
this makes us feel.   
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“This is the last session in this unit on the importance of physical activity.  Today we are 
going to look at how you feel when you do physical activity.” 
 
The students can do this individually, discussing with the person next to them.  
 
ACTIVITY 1: 
“This week we would like you to think about the times when you have had the most fun 
doing exercise.  On your worksheets can you answer the following questions: When was 
this?  What exercise were you doing?  Where were you? Who were you with?  How did 
you feel?  Can you do it again?  If so, when?” 
 
Ensure all worksheets are completed from this unit. 
 
Ask perhaps one or two people to read their answers out. 
 
“Thank you for spending time on this, I can see that you have all worked well.  Can you 
all add your completed worksheets to your folder” 
 
HOMEWORK 
Complete the BHF active resource diary over the Easter period. 
 
END 
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Ref code _______ 
 

WORKSHEET 8 
 
 
Think about the times when you have had the most fun doing exercise.  
 
In the space below answer the following questions: 
 
When was this?  What exercise were you doing?  Where were you?  Who were you with?  
How did you feel?  Can you do it again?  If so, when? 
 
 
When was this?  
________________________________________________________________________ 
 
 
What exercise were you doing? 
________________________________________________________________________ 
 
 
Where were you? 
________________________________________________________________________ 
 
 
Who were you with? 
________________________________________________________________________ 
 
 
How did you feel? 
________________________________________________________________________ 
 
 
Can you do it again? 
________________________________________________________________________ 
 
 
If so, when? 
________________________________________________________________________ 
 
 
FACT SHEET ON PA (SAME AS HEALTH EDUCATION) 
 
Obesity levels amongst children are slowing down 
 
A – False 
 
Yes!  Obesity levels amongst children are increasing in the UK.  By 2010 it is estimated 
that 22% of girls and 19% of boys will be obese and 14% of both boys and girls will be 
overweight. One of the main reasons for this increasing trend is due to the lack of 
exercise children are undertaking.  This is worrying because obesity also causes many 
other health problems such as diabetes, heart disease, arthritis and cancer.      
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Session 9 – Unit 3 
 
PRE-SESSION NOTE TO TEACHER: 
 Copy worksheet 9 for each student 
 Copy fact sheet on physical activity for each student 

 
Unit Session Content Outcome of 

session 
Modelling and 
Implementation 

intentions 

9 Pair up with a friend and look at the smart goals.  
What types of exercise could you support each 

other in doing? 

Peer modelling – 
list of peer support 

 
This is the final unit in this programme.  We are now trying to get the students to actively 
plan their physical activity intake.  
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“This is the last unit in this programme and over the next 4 weeks we will be looking at 
how you can plan regular physical activity.” 
 
Ask the students to get into pairs who they will be able to work with outside of the class.  
 
ACTIVITY 1: 
“For this session, we would like you to pair up with a friend who you can work with 
outside this class.  Together you are going to look at SMART goals and identify an 
exercise which you can support each other in taking over the next week.” 
 
Go through the worksheet with them, explaining what SMART goals are.  Ensure all 
worksheets are completed and that each pair agrees to support their partner over the next 
week by signing the other’s worksheet. 
 
Ask perhaps one or two pairs to read their SMART goals out. 
 
“Thank you for spending time on this, I can see that you have all worked well.  Can you 
all add your completed worksheets to your folder” 
 
END 
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Ref code _______ 
WORKSHEET 9 

 
With your partner, decide on an exercise you can support each other in doing and create a 
SMART goal together.  Make an agreement to support each other on this exercise: 
Signed:___________________________________________________  
 
Specific 
Measurable 
Achievable 
Relevant 
Timely 
 
Specific: 
Saying you’ll exercise over the next week is difficult to measure as it is not very clear 
how you will get this exercise.  However, saying I will get 30 minutes of exercise, from 
4pm after school at my gym/football club 3 times a week on Monday, Wednesday and 
Friday is much clearer and detailed. 
 
1) Make a specific goal with your partner to help each other to get regular exercise over 
the next week: 
 

What are you going to do?  _________________________________________________ 

How long are you going to do it?  ____________________________________________ 

Where are you going to do it?  ______________________________________________ 

When are you going to do it (days and times)?  _________________________________ 

With whom are you going to do it?  __________________________________________ 
 
Measurable: 
If your goal is specific it should be easy to measure.  Therefore, if your goal is to go to a 
sports club after school 3 times a week on Monday, Wednesday and Friday, you can 
count how many days you achieved this goal.  Share your goal with your partner and 
measure if they have achieved it over the next week.  
 
Achievable: 
Your goals need to be within your reach (i.e. you need to be able to do them).  If you set a 
really hard goal and don’t achieve it, it can make you feel bad and you may want to give 
up.  Make your first goal quite easy to achieve and this can give your self-confidence a 
boost! 
 
Relevant: 
People tend to only engage in behaviours that are relevant or important to them.  Is taking 
regular exercise important to you?  If not, what would make it more relevant?   
 
Timely: 
Your goal needs to be set in the right time for you.  For example, setting a goal of 
physical activity next Wednesday, when you know that you have karate may not be the 
right time.  Ensure that you work your goal around your lifestyle.  
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FACT SHEET ON PA (SAME AS HEALTH EDUCATION) 
 
Recent pedometer recommendations suggest that children should achieve the following 
number of steps a day for optimum health: 
 
10,000 steps a day for girls 
12,000 steps a day for boys 
 
FALSE: 
 
Yes – it should be  
 
12,000 steps a day for girls  
15,000 steps a day for boys 
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Session 10 
 
PRE-SESSION NOTE TO TEACHER: 
 Copy worksheet 10 for each student 
 You will need some floor space for this – ask the students to move their desks to 

one side as they will be lying down to relax. 
 Copy fact sheet on physical activity for each student 
 

Unit Session Content Outcome of session 
Modelling and 
Implementation 

intentions 

10 Visualisation and guided imagery – example, 
discussion and create their own 

Create own 
visualisation 

 
This session will encourage the students to picture themselves succeeding in gaining 
regular exercise.  The more a person can picture themselves doing something, the more 
they will put in the effort to try to succeed.  
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“Today we are going to use our imaginations to picture how we can gain regular 
physical activity.  To begin, we would like you to move your desks to one side and find a 
space where you can lie down and relax.” 
 
Once the students are calm and settled read the following slowly with a comforting voice 
(This part of the activity plus discussion should take no more than 15 minutes).  
 
ACTIVITY 1: 
“Now that you are comfortable, I would like you to close your eyes and relax.  Feel 
yourself sinking into the floor and your body feeling heavy and calm. Allow your mind to 
empty of all the things around you, and concentrate on my voice.  We are going to go on 
a guided journey.  Imagine yourself in this journey, the things that may be around you, 
the colour and, the smells. 
 
Think about your average day from morning to night.  Think about when you wake up in 
the morning and visualise yourself getting ready for school and eating a healthy breakfast 
before you leave the house. 
 
Then, visualise yourself walking to school – if you walk with friends, imagine that you 
have a race to see who gets there the fastest – get that heart pumping! 

 
At lunchtime, visualize yourself choosing the healthy options for lunch.  You eat your 
favourite fruit and drink plenty of water.    

 
After lunch, visualize yourself joining in with a game of football, playing netball or run-
outs on the school field, get that heart pumping again! 

 
Finally, visualise yourself taking a brisk walk home and helping mum or dad prepare 
dinner.  After dinner, instead of sitting down in front of Neighbours or Hollyoaks, go 
down the park with your friends, or go to an organized sports club, or swimming or just 
help mum or dad with the housework – whatever you do – visualize yourself being active.  
Not only will this help you stay healthy and keep your social life going or your mum or 
dad happy – it will also help you have a good nights sleep!” 
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“OK, slowly open your eyes.  How was that?” 
 
Allow for feedback  
 
“How many of you could see yourself being physically active?” 
 
“What we would like you to do know is to write your own guided imagery.  So on the 
worksheet, write down your average day that includes at least 60 minutes of moderate 
exercise” 
 
“Once you have done this, in your pairs from last week, you will lie down once again and 
your partner will take you on your own guided journey” 
 
Allow 15 minutes for this. 
 
Ensure all worksheets are completed from this unit. 
 
Ask perhaps one or two people to read their answers out. 
 
“Thank you for spending time on this, I can see that you have all worked well.  Can you 
all add your completed worksheets to your folder” 
 
END 
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 Ref code _______ 
 

WORKSHEET 10 
 
 

Now you have heard about how you may get regular physical activity into your day, we 
would like you to write your own guided imagery.   
 
In the space below, write down how you would work 60 minutes of exercise into your 
day.  Make sure it is clear as your partner will be reading it out to you. 
 
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 
FACT SHEET ON PA (SAME AS HEALTH EDUCATION INTERVENTION) 
 

Children with diabetes cannot exercise 

B. FALSE!  

Yes - Exercise is important for everyone – with or without diabetes.  Exercise has many 
benefits. It can help you get to a healthy weight, it's good for your heart and lungs, it can 
improve your mood, and it's great for your diabetes.  
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Session 11 
 
PRE-SESSION NOTE TO TEACHER: 
 Copy worksheet 11 for each student 
 Copy worksheet 11.1 for each student 
 Copy fact sheet on physical activity for each student 

 
Unit Session Content Outcome of session 

Modelling and 
Implementation 

intentions 

11 Take the implementation intentions sheets and 
write down what, when, where, how and with 
whom you will increase your exercise levels 

If-then plans 

 
This session is to reinforce the students ability to plan their own activity levels based on 
SMART goals.  It is using a method known as implementation intentions, which are 
statements that represent how we achieve our goals. Implementation intentions are based 
on If-Then rules (IF situation Y arises THEN I will perform behaviour X).  The situation 
acts as a trigger, or a reminder to perform the behaviour.  
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“In this session we will be looking again at how you plan your physical activity.  For this 
we will be using If-Then rules which can be used to help you to remember to do the 
behaviour.  The If stands for a situation which will Then lead to a behaviour.  ” 
 
ACTIVITY 1: 
 
“Look back over your SMART goals and use these to help you to develop If-Then plans.  
So if your goal was to go to an after-school sports club 3 days a week on Monday, 
Wednesday and Friday you could write: 
 
IF it is a Monday, Wednesday or Friday, THEN I will go to an after school sports club to 
do gym/play football 
 
Or 
 
IF it is a weekday, THEN I will walk to school 
 
Try to write as many IF-THEN plans to achieve regular exercise over the next week” 
“Once you have written your If-Then plans, map them onto the weekly timetable.  Make 
sure they are Specific!”  
 
Ensure all worksheets are completed from this unit.Ask perhaps one or two people to read 
their If-Then plans out. 
 
“Thank you for spending time on this, I can see that you have all worked well.  Can you 
all add your completed worksheets to your folder” 
 
END 
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Ref code _______ 
 

WORKSHEET 11 
 
Look back over your SMART goals and use these to help you to develop If-Then plans.  
The If stands for a situation which will Then lead to a behaviour.   
 
So if your goal was to go to an after-school sports club 3 days a week on Monday, 
Wednesday and Friday you could write: 
 
IF it is a Monday, Wednesday or Friday, THEN I will go to an after school sports club to 
do gym/play football 
 
Or 
 
IF it is a weekday, THEN I will walk to school 
 
Try to write as many IF-THEN plans to achieve regular exercise over the next week. 
 
Once you have written your If-Then plans, map them onto the weekly timetable.  Make 
sure they are Specific stating What you will be doing, when, where and with whom.  
 
 
Fill in your plans below: 
 
If _________________________________________________________________ 
Then _________________________________________________________________ 
 
If _________________________________________________________________ 
Then _________________________________________________________________ 
 
If _________________________________________________________________ 
Then _________________________________________________________________ 
 
If _________________________________________________________________ 
Then _________________________________________________________________ 
 
 



 

147 
 

WORKSHEET 11.1 – WEEKLY TIMETABLE ACTION PLAN FOR PHYSICAL ACTIVITY 
 

 
Time 

 
Monday Tuesday Wednesday Thursday Friday  Saturday Sunday 

Morning 
 
 
 
 

       

Lunchtime 
 
 
 
 

       

Afternoon 
 
 
 
 

       

Evening 
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FACT SHEET ON PA (SAME AS HEALTH EDUCATION) 
 
 
The best way of knowing you are exercising at the right intensity (moderate –vigorous 
intensity) is by doing the talk-test?  This makes sure you are not working too hard. 
 
B. TRUE 

 
Yes! – If you are able to talk during your exercise session you are working at an 
acceptable level.  Make sure you are working hard enough by taking note of your 
increased heart rate and breathing rate.     
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Session 12 
 
PRE-SESSION NOTE TO TEACHER: 
 Copy worksheet 12 for each student 
 Copy fact sheet on physical activity for each student 
 BHF active resource diary for each student 

 
Unit Session Content Outcome of session 

Modelling and 
Implementation 

intentions 

12 Complete personal physical 
activity guide – finish folder and 

debrief 

Personal physical activity guide 
Completed folder (to be submitted for 

analysis) 

 
This is the final session in this programme.  This session will bring all the previous 
sessions together with the completion of a personal physical activity guide.  Please ensure 
that by the end of this session, all students have completed worksheets 1-12 and placed 
them into their folder.  We will collected these folders for analysis and they will be 
returned to the students next term.  
 
PLEASE READ BELOW AT BEGINNING OF LESSON: 
 
“This is our last session in the physical activity programme.  By the end of this session, 
we would like you to hand in your completed folders with all the worksheets you have 
been working on over the weeks.  You should have 12 worksheets in total so far.” 
  
ACTIVITY 1: 
“For this weeks sessions we would like you to complete a personal physical activity 
guide.  This guide will include all the things we have been talking about in this 
programme, so you may want to look through your folder.” 
 
Ensure all worksheets are completed from this unit and the previous 2 units. 
 
“Thank you for spending time on this, I can see that you have all worked well.  Can you 
all add your completed worksheets to your folder” 
 
“Please could you hand in your completed folders, these will be returned to you at the 
beginning of next term”. 
 
Collect in the students completed folders.  
 
HOMEWORK 
Complete the BHF active resource diary over the Summer period. 
 
END 
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Ref code _______ 
 

WORKSHEET 12 
 

For this last session we would like you to complete the personal physical activity guide 
below. 
 
The general goal of this programme is to help you increase your physical activity 
and fitness levels. 
 
What are the Benefits of being physically active?  ___________________________ 
____________________________________________________________________ 
 
What are the Costs of not being physically active?  __________________________ 
____________________________________________________________________ 
 
Your Specific goal  

 

What are you going to do?  _____________________________________________ 

How long are you going to do it?  ________________________________________ 

Where are you going to do it?  __________________________________________ 

When are you going to do it (days and times)?  _____________________________ 

With whom are you going to do it?  ______________________________________ 
 
Your If-Then Plans are: 
 
If _________________________________________________________________ 
Then _________________________________________________________________ 
 
If _________________________________________________________________ 
Then _________________________________________________________________ 
 
If _________________________________________________________________ 
Then _________________________________________________________________ 
 
If _________________________________________________________________ 
Then _________________________________________________________________ 
 
How will you know how well you’re doing? 
It is important to measure and record your progress, so that you can be motivated when 
you see yourself succeeding, and to work out what you need to change if your plan is not 
working.  Using a Physical Activity Diary will help. 
 

What will I record in my diary?  _________________________________________ 

When will I record it? _________________________________________________ 

Where will I keep my diary? ____________________________________________ 
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Unhelpful things / Barriers 
We identified barriers that may prevent people from taking regular physical activity.  
Identify below you barriers. 
 
Places and things: Is there anything about the things around you or the places you go 
that make it difficult for you to exercise.  What can you do to change this? 
________________________________________________________________________
________________________________________________________________________ 
 
People: Are there any people that you spend time with who make it difficult for you to 
exercise.  What can you do to change this? 
________________________________________________________________________
________________________________________________________________________ 
 
Thoughts and Feelings: Is there anything that you are thinking or feeling that makes it 
difficult for you to take regular exercise?  How can you overcome these things? 
________________________________________________________________________
________________________________________________________________________ 
 
Helpful Things / Facilitators  
We also looked at the things that make physical activity fun for us and how it makes us 
feel.  Identify below the things that will help you to take regular physical activity. 
 
Places and things: Is there anything about the things around you or the places you go 
that makes it easier for you to exercise.  What can you do to use these helpful things? 
________________________________________________________________________
________________________________________________________________________ 
 
People: Are there any people that you spend time with who make it easier for you to 
exercise.  How can you ask them to help you? 
________________________________________________________________________
________________________________________________________________________ 
 
Thoughts and Feelings: Is there anything that you are thinking or feeling that makes it 
easier for you to take regular exercise?  How can you encourage these thoughts and 
feelings? 
________________________________________________________________________
________________________________________________________________________ 
 
 
FACT SHEET ON PA (SAME AS HEALTH EDUCATION) 
 
 
Thin people don’t need to exercise 
 
A. FALSE 
 
Yes! Thin people must also exercise.  They can get high blood pressure and get heart 
attacks too.  Exercise can lower blood pressure.  Thin people are also at risk of 
osteoporosis (thinning of the bones).  Exercise is a great way to increase bone mass. 
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Any questions please contact Daniel Bailey 
 

daniel.bailey@beds.ac.uk  
 

 
Youth-Led Manual 

mailto:daniel.bailey@beds.ac.uk�
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This intervention is essentially about giving opportunities to children to 
lead a physically active school life (during playtimes). Easy-to-set-up-
and-play playground games will be taught and led by sports leaders 
who are older than their participants and can act as good role models. 
 
The sports leaders will establish game areas on the playground, 
distribute equipment, teach rules and strategies to games and resolve 
conflicts. The sports leaders should encourage children to be active 
both during the session and away from the session and out of school. 
They should promote children’s participation in 60 minutes of moderate-
to-vigorous physical activity on 7days a week. 
 
When students attend the youth-led games they will be required to sign 
a register to track attendance. 
 
The children should be reminded weekly by their form teachers or 
sports leaders during registration about taking part in the sessions 
during the intervention and on a 2-weekly basis outside of the 
intervention to help reinforce the programme. It is hoped that the 
programme will continue (minimum twice a week) outside the 
intervention period. 
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Intervention 
Period 

Week Content 

 
 
 
 
 
 

4-week 
 

Winter Period 

1 Start of Week: Sports leaders produce 
weekly plan of sessions and equipment 

required and show to PE teacher 
 

1st Session: Ice breaker – introduction of 
sports leaders to students and programme 

 
 Last Session: Issue facts cards 

 
End of Week: Sports leaders produce 
weekly plan of sessions and equipment 
required for next week and show to PE 

teacher 

2  Last Session: Issue facts cards 
 

End of Week: Sports leaders produce 
weekly plan of sessions and equipment 
required for next week and show to PE 

teacher 

3  Last Session: Issue facts cards 
 

End of Week: Sports leaders produce 
weekly plan of sessions and equipment 
required for next week and show to PE 

teacher 

4  Last Session: Issue facts cards 
 

Invite students to continue attending games 
sessions out of the intervention period 
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Intervention 
Period 

Week Content 

 
 
 

4-week 
 

Spring Period 

5 Start of Week: Sports leaders produce 
weekly plan of sessions and equipment 

required and show to PE teacher 
 

1st Session: Ice breaker – introduction of 
sports leaders to students and programme 

 
 Last Session: Issue facts cards 

 
End of Week: Sports leaders produce 

weekly plan of sessions and equipment 
required for next week and show to PE 

teacher 
 6  Last Session: Issue facts cards 

 
End of Week: Sports leaders produce 

weekly plan of sessions and equipment 
required for next week and show to PE 

teacher 
 7  Last Session: Issue facts cards 

 
End of Week: Sports leaders produce 

weekly plan of sessions and equipment 
required for next week and show to PE 

teacher 
 8  Last Session: Issue facts cards 

 
Invite students to continue attending games 

sessions out of the intervention period 
 
 
 

 
 

4-week 
 

Summer 
Period 

9 Start of Week: Sports leaders produce 
weekly plan of sessions and equipment 

required and show to PE teacher 
 

1st Session: Ice breaker – introduction of 
sports leaders to students and programme 

 
 Last Session: Issue facts cards 

 
End of Week: Sports leaders produce 

weekly plan of sessions and equipment 
required for next week and show to PE 

teacher 
 10  Last Session: Issue facts cards 

 
End of Week: Sports leaders produce 

weekly plan of sessions and equipment 
required for next week and show to PE 

teacher 
 11  Last Session: Issue facts cards 

 
End of Week: Sports leaders produce 

weekly plan of sessions and equipment 
required for next week and show to PE 

teacher 
 12  Last Session: Issue facts cards 

 
Invite students to continue attending games 
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Appendix B – Chapter 4 (Study 1) 
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Part 1: Objectively measured habitual physical activity using the Rowlands 

et al (2008) accelerometry inclusion criteria 

 

Table 1B: Skewness and kurtosis scores for each activity category for 

weekday and weekend day. 

  Skewness SE Normality Assumed 

Weekday Sedentary .20 .22 .90 

 LPA .45 .22 2.01 

 MPA .47 .22 2.11 

 VPA 1.07 .22 4.78 

 MVPA .24 .22 1.09 

  Skewness SE Normality Assumed 

Weekend Sedentary -.16 .22 -.70 

 LPA .36 .22 1.60 

 MPA 1.22 .22 5.43 

 VPA 2.41 .22 10.73 

 MVPA 1.62 .22 7.23 

  Kurtosis SE Normality Assumed 

Weekday Sedentary 1.52 .45 3.41 

 LPA 4.32 .45 9.69 

 MPA -.13 .45 -.29 

 VPA 1.12 .45 2.52 

 MVPA .11 .45 .25 

  Kurtosis SE Normality Assumed 

Weekend Sedentary -.14 .45 -.31 

 LPA .05 .45 .11 

 MPA 2.17 .45 4.87 

 VPA 5.83 .45 13.08 

 MVPA 3.83 .45 8.59 
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Figure 1B: Boxplots for all variables. 

 

Table 2B: Participants data removed from the analysis due to significant z- 

scores. 

  Participant ID z-scores 

Weekday Sedentary Participant 89 3.95 

 LPA Participant 83 4.39 

  Participant 89 3.93 

 VPA Participant 14 3.36 

  Participant 64 3.17 

 MVPA Participant 89 3.02 

Weekend MPA Participant 85 4.10 

 VPA Participant 83 4.12 

  Participant 85 3.73 

  Participant 106 3.58 

  Participant 80 3.43 

 MVPA Participant 85 4.38 
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Table 3B: Skewness and kurtosis scores for each activity category for 

weekday and weekend day. 

  Skewness SE Normality Assumed 

Weekday Sedentary -.27 .23 -1.14 

 LPA .38 .23 1.65 

 MPA .55 .23 2.36 

 VPA .83 .23 3.57 

 MVPA .47 .23 2.02 

  Skewness SE Normality Assumed 

Weekend Sedentary -.27 .23 -1.18 

 LPA .56 .23 2.42 

 MPA .82 .23 3.52 

 VPA 2.17 .23 9.35 

 MVPA .98 .23 4.23 

  Kurtosis SE Normality Assumed 

Weekday Sedentary -.03 .46 -.06 

 LPA .59 .46 1.27 

 MPA .05 .46 .12 

 VPA .50 .46 1.08 

 MVPA -.16 .46 -.34 

  Kurtosis SE Normality Assumed 

Weekend Sedentary -.18 .46 -.40 

 LPA -.18 .46 -.39 

 MPA .56 .46 1.22 

 VPA 5.04 .46 10.94 

 MVPA .95 .46 2.06 
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Figure 2B: Boxplots for all variables. 
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Table 4B: Skewness and kurtosis scores for each activity category for 

weekday and weekend day. 

  Skewness SE Normality Assumed 

Weekday Sedentary -.34 .24 -1.45 

 SQRT LPA -.02 .24 -.07 

 SQRT MPA .13 .24 .53 

 SQRT VPA .00 .24 -.01 

 SQRT MVPA -.03 .24 -.12 

  Skewness SE Normality Assumed 

Weekend Sedentary -.31 .24 -1.31 

 SQRT LPA .23 .24 .98 

 SQRT MPA .10 .24 .44 

 SQRT VPA .53 .24 2.24 

 SQRT MVPA .08 .24 .36 

  Kurtosis SE Normality Assumed 

Weekday Sedentary .10 .47 .21 

 SQRT LPA .28 .47 .59 

 SQRT MPA .00 .47 .01 

 SQRT VPA -.38 .47 -.82 

 SQRT MVPA -.46 .47 -.99 

  Kurtosis SE Normality Assumed 

Weekend Sedentary -.09 .47 -.20 

 SQRT LPA -.46 .47 -.98 

 SQRT MPA -.37 .47 -.80 

 SQRT VPA -.11 .47 -.24 

 SQRT MVPA -.51 .47 -1.09 

Notes: Square-root transformed all activity categories data (apart from sedentary 

data) after the removal of three participants (participant ID 34, 81, 115) due to 

significant VPA z-scores (z-scores = 3.87, 3.83, 3.46, respectively). 
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Figure 3B: Boxplots for all variables. 

 

Table 5B: Test of homogeneity of variances. 

  Levene’s Statistic df1 df2 Sig. 

Weekday Sedentary 1.69 3 101 .17 

 SQRT LPA 1.05 3 101 .38 

 SQRT MPA .53 3 101 .66 

 SQRT VPA 1.31 3 101 .27 

 SQRT MVPA .19 3 101 .90 

      

Weekend Sedentary .11 3 101 .95 

 SQRT LPA .27 3 101 .85 

 SQRT MPA 1.22 3 101 .31 

 SQRT VPA 2.04 3 101 .11 

 SQRT MVPA .52 3 101 .67 



 

 162 

Main analysis 

 

Table 6B: Tests of between-subjects effects. 

Activity 

Category 

 

Source 

 

 

Type III 

Sum of 

Squares 

df 

 

 

Mean 

Square 

 

F 

 

 

Sig. 

 

 

Sedentary Sex 35024.54 1 35024.54 7.98 .01 

 School age 27850.86 1 27850.86 6.35 .01 

 

Sex * 

School age 

30267.32 1 30267.32 6.90 .01 

 Error 443097.52 101 4387.10   

*LPA Sex 8.31 1 8.31 4.21 .04 

 School age .31 1 .31 .16 .69 

 

Sex * 

School age 

3.16 1 3.16 1.60 .21 

 Error 199.26 101 1.97   

*MPA Sex 5.66 1 5.66 2.51 .12 

 School age .29 1 .29 .13 .72 

 

Sex * 

School age 

8.09 1 8.09 3.59 .06 

 Error 227.53 101 2.25   

*VPA Sex .92 1 .92 .61 .44 

 School age .00 1 .00 .00 .96 

 

Sex * 

School age 

2.24 1 2.24 1.49 .22 

 Error 151.77 101 1.50   
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Table 6B: continued. 
Activity 

Category 

 

Source 

 

 

Type III 

Sum of 

Squares 

df 

 

 

Mean 

Square 

 

F 

 

 

Sig. 

 

 

*MVPA Sex 8.54 1 8.54 3.04 .08 

 School age .50 1 .50 .18 .67 

 

Sex * 

School age 

4.54 1 4.54 1.62 .21 

 Error 283.42 101 2.81   

Notes: *Square-root transformed data. 

 

Table 7B: Estimates (day). 

Activity 

category 

Day 

 

 

 

Mean 

 

 

 

SE 

 

 

 

95% Confidence 

Interval 

 

Lower 

Bound 

Upper 

Bound 

Sedentary Weekday 498.16 6.60 485.06 511.26 

 Weekend 434.42 10.90 412.80 456.05 

*LPA Weekday 13.21 .14 12.93 13.48 

 Weekend 12.87 .24 12.40 13.34 

*MPA Weekday 9.61 .15 9.31 9.91 

 Weekend 7.60 .26 7.08 8.11 

*VPA Weekday 4.69 .16 4.37 5.00 

 Weekend 2.73 .20 2.33 3.13 

*MVPA Weekday 10.77 .18 10.41 11.12 

 Weekend 8.23 .28 7.68 8.79 

Notes: *Square-root transformed data. 
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Table 8B: Estimates (sex). 

Activity 

category 

Sex 

 

 

 

Mean 

 

 

 

SE 

 

 

 

95% Confidence 

Interval 

 

Lower 

Bound 

Upper 

Bound 

Sedentary Boys 444.84 12.09 420.85 468.83 

 Girls 487.74 9.18 469.53 505.95 

*LPA Boys 12.71 .26 12.20 13.22 

 Girls 13.37 .19 12.98 13.76 

*MPA Boys 8.87 .27 8.33 9.42 

 Girls 8.33 .21 7.92 8.74 

*VPA Boys 3.82 .22 3.38 4.26 

 Girls 3.60 .17 3.26 3.94 

*MVPA Boys 9.83 .31 9.23 10.44 

 Girls 9.17 .23 8.70 9.63 

Notes: *Square-root transformed data. 
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Table 9B: Estimates (school age). 

Activity 

category 

School 

age 

 

 

Mean 

 

 

 

SE 

 

 

 

95% Confidence 

Interval 

 

Lower 

Bound 

Upper 

Bound 

Sedentary Middle 447.16 7.74 431.81 462.52 

 Upper 485.42 13.06 459.51 511.33 

*LPA Middle 12.97 .16 12.65 13.30 

 Upper 13.10 .28 12.55 13.65 

*MPA Middle 8.54 .18 8.19 8.89 

 Upper 8.66 .30 8.08 9.25 

*VPA Middle 3.70 .14 3.42 3.99 

 Upper 3.72 .24 3.24 4.20 

*MVPA Middle 9.42 .20 9.03 9.81 

 Upper 9.58 .33 8.93 10.24 

Notes: *Square-root transformed data. 

 

Table 10B: Pairwise comparisons for each activity category (day). 

Activity 

Category 

 

 

(I) day 

 

 

 

 

 

(J) day 

 

 

 

 

 

Mean 

Difference 

(I-J) 

 

 

 

SE 

 

 

 

 

 

Sig. 

 

 

 

 

 

95% 

Confidence 

Interval for 

Differencea 

 

Lower 

Bound 

Upper 

Bound 

Sedentary Weekday Weekend 63.73 9.71 .00 44.46 83.00 

*LPA Weekday Weekend .34 .21 .12 -.08 .76 

*MPA Weekday Weekend 2.01 .25 .00 1.52 2.50 

*VPA Weekday Weekend 1.96 .23 .00 1.50 2.41 

*MVPA Weekday Weekend 2.53 .27 .00 2.00 3.06 

Notes: *Square-root transformed data. 
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Table 11B: Pairwise comparisons for each activity category (sex). 

Activity 

Category 

(I) 

sex 

 

 

(J) 

sex 

 

 

Mean 

Difference 

(I-J) 

 

SE 

 

 

 

Sig. 

 

 

 

95% Confidence 

Interval for Differencea 

 

Lower 

Bound 

Upper 

Bound 

Sedentary Boys Girls -42.90 15.18 .01 -73.02 -12.78 

*LPA Boys Girls -.66 .32 .04 -1.30 -.02 

*MPA Boys Girls .55 .34 .12 -.14 1.23 

*VPA Boys Girls .22 .28 .44 -.34 .78 

*MVPA Boys Girls .67 .38 .08 -.09 1.43 

Notes: *Square-root transformed data. 

 

Table 12B: Pairwise comparisons for each activity category (school age). 

Activity 

Category 

 

(I) 

School 

age 

 

 

(J) 

School 

age 

 

 

Mean 

Difference 

(I-J) 

 

 

SE 

 

 

 

 

Sig. 

 

 

 

 

95% Confidence 

Interval for 

Differencea 

 

Lower 

Bound 

Upper 

Bound 

Sedentary Middle Upper -38.25 15.18 .01 -68.37 -8.14 

*LPA Middle Upper -.13 .32 .69 -.77 .51 

*MPA Middle Upper -.12 .34 .72 -.81 .56 

*VPA Middle Upper -.01 .28 .96 -.57 .54 

*MVPA Middle Upper -.16 .38 .67 -.92 .60 

Notes: *Square-root transformed data. 
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Table 13B: Interactions between sex x school age x day on time spent in each 

of the activity categories. 

Activity 

category 

Sex 

 

 

 

School 

Age 

 

 

Day 

 

 

 

Mean 

 

 

 

SE 

 

 

 

95% Confidence 

Interval 

 

Lower 

Bound 

Upper 

Bound 

Sedentary Boys Middle Weekday 465.48 10.52 444.60 486.35 

 Weekend 425.83 17.36 391.39 460.28 

  Upper Weekday 482.01 18.22 445.86 518.16 

 Weekend 406.05 30.08 346.39 465.71 

 Girls Middle Weekday 490.28 8.41 473.61 506.96 

 Weekend 407.06 13.87 379.54 434.58 

 Upper Weekday 554.86 13.58 527.92 581.81 

 Weekend 498.75 22.42 454.28 543.22 

*LPA Boys Middle Weekday 12.75 .22 12.32 13.19 

 Weekend 12.13 .37 11.38 12.87 

 Upper Weekday 13.34 .38 12.58 14.10 

 Weekend 12.61 .65 11.33 13.90 

 Girls Middle Weekday 13.50 .18 13.15 13.85 

 Weekend 13.51 .30 12.92 14.11 

 Upper Weekday 13.23 .29 12.67 13.80 

 Weekend 13.22 .48 12.26 14.18 

*MPA Boys Middle Weekday 9.78 .24 9.31 10.26 

 Weekend 7.19 .41 6.37 8.01 

 Upper Weekday 10.03 .42 9.20 10.86 

 Weekend 8.49 .71 7.08 9.91 

 Girls Middle Weekday 9.39 .19 9.01 9.77 

 Weekend 7.79 .33 7.14 8.45 

 Upper Weekday 9.22 .31 8.60 9.83 

 Weekend 6.91 .53 5.86 7.97 
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Table 13B: Continued. 

Activity 

category 

Sex 

 

 

 

School 

Age 

 

 

Day 

 

 

 

Mean 

 

 

 

SE 

 

 

 

95% Confidence 

Interval 

 

Lower 

Bound 

Upper 

Bound 

*VPA Boys Middle Weekday 5.54 .25 5.04 6.04 

 Weekend 2.43 .32 1.79 3.06 

 Upper Weekday 4.37 .44 3.50 5.24 

 Weekend 2.94 .56 1.84 4.04 

 Girls Middle Weekday 4.05 .20 3.65 4.45 

 Weekend 2.79 .26 2.28 3.30 

 Upper Weekday 4.79 .33 4.14 5.43 

 Weekend 2.77 .41 1.95 3.59 

*MVPA Boys Middle Weekday 11.29 .28 10.73 11.85 

 Weekend 7.73 .45 6.85 8.61 

 Upper Weekday 11.04 .49 10.06 12.01 

 Weekend 9.29 .77 7.75 10.82 

 Girls Middle Weekday 10.28 .23 9.83 10.73 

 Weekend 8.38 .36 7.67 9.08 

 Upper Weekday 10.46 .37 9.73 11.18 

 Weekend 7.55 .58 6.41 8.69 

Notes: *Square-root transformed data. 
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Part 2: Objectively measured habitual physical activity using the Mattocks et 

al (2008) accelerometry inclusion criteria 

 

Table 14B: Skewness and kurtosis scores for each activity category for the 

week. 

 Skewness SE Normality Assumed 

Sedentary .23 .24 .95 

LPA .69 .24 2.86 

MPA .54 .24 2.25 

VPA 1.14 .24 4.75 

MVPA .69 .24 2.87 

 Kurtosis SE Normality Assumed 

Sedentary 1.25 .48 2.62 

LPA 2.48 .48 5.21 

MPA .25 .48 .53 

VPA 1.05 .48 2.20 

MVPA .65 .48 1.36 
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Figure 4B: Boxplots for all variables. 

 

Table 15B: Participants data removed from the analysis due to significant z-

scores. 

 Participant ID z-score 

Sedentary Participant 89 3.66 

LPA Participant 83 4.15 

VPA Participant 14 3.01 

MVPA Participant 85 3.09 
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Table 16B: Skewness and kurtosis scores for each activity category for the 

week. 

 Skewness SE Normality Assumed 

Sedentary -.22 .25 -.91 

LPA .35 .25 1.42 

MPA .53 .25 2.14 

VPA 1.09 .25 4.43 

MVPA .68 .25 2.76 

 Kurtosis SE Normality Assumed 

Sedentary .14 .49 .29 

LPA -.04 .49 -.08 

MPA -.22 .49 -.46 

VPA 1.07 .49 2.21 

MVPA .37 .49 .76 

 

 
Figure 5B: Boxplots for all variables. 
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Table 17B: Participants data removed from the analysis due to significant z-

scores. 

 Participant ID z-score 

VPA Participant 81 3.16 

 Participant 80 3.09 

MVPA Participant 81 3.21 

 

Table 18B: Skewness and kurtosis scores for each activity category for the 

week. 

 Skewness SE Normality Assumed 

Sedentary -.21 .25 -.86 

LPA .37 .25 1.49 

MPA .42 .25 1.69 

VPA .84 .25 3.38 

MVPA .37 .25 1.49 

 Kurtosis SE Normality Assumed 

Sedentary .2 .49 .4 

LPA .04 .49 .08 

MPA -.41 .49 -.84 

VPA .32 .49 .66 

MVPA -.5 .49 -1.01 
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Figure 6B: Boxplots for all variables. 

 

Table 19B: Skewness and kurtosis scores for each activity category for the 

week. 

 Skewness SE Normality Assumed 

Sedentary -.11 .25 -.46 

LPA .35 .25 1.42 

MPA .44 .25 1.77 

VPA .72 .25 2.9 

MVPA .33 .25 1.32 

 Kurtosis SE Normality Assumed 

Sedentary .11 .49 .23 

LPA .02 .49 .04 

MPA -.34 .49 -.69 

VPA -.01 .49 -.02 

MVPA -.54 .49 -1.1 

Notes: Participant ID 72 removed from dataset due to significant VPA z-score (z-

score = 3.02). 
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Figure 7B: Boxplots for all variables. 

 

Table 20B: Test of homogeneity of variances. 

   Levene’s Statistic df1 df2 Sig. 

Week Sedentary 1.87 3 90 .14 

 LPA 1.24 3 90 .30 

 MPA .40 3 90 .75 

 VPA 1.10 3 90 .35 

 MVPA .86 3 90 .47 
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Main analysis 

 

Table 21B: Tests of between-subjects effects. 

Activity 

Category 

 

Source 

 

 

Type III 

Sum of 

Squares 

df 

 

 

Mean 

Square 

 

F 

 

 

Sig. 

 

 

Sedentary Sex 18177.55 1 18177.55 5.71 .02 

 School age 25196.71 1 25196.71 7.92 .01 

 Sex * School age 6872.27 1 6872.27 2.16 .15 

 Error 286451.84 90 3182.80   

LPA Sex 5748.27 1 5748.27 5.62 .02 

 School age 111.21 1 111.21 .11 .74 

 Sex * School age 237.26 1 237.26 .23 .63 

 Error 91985.45 90 1022.06   

MPA Sex 1981.83 1 1981.83 3.38 .07 

 School age 113.69 1 113.69 .19 .66 

 Sex * School age 302.87 1 302.87 .52 .47 

 Error 52695.62 90 585.51   

VPA Sex 556.35 1 556.35 3.75 .06 

 School age 4.68 1 4.68 .03 .86 

 Sex * School age 244.14 1 244.14 1.65 .20 

 Error 13346.22 90 148.29   

MVPA Sex 4665.82 1 4665.82 4.53 .04 

 School age 163.93 1 163.93 .16 .69 

 

Sex * School 

age 

3.73 1 3.73 .00 .95 

 Error 92755.24 90 1030.61   
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Table 22B: Estimates (sex). 

Activity 

category 

Sex 

 

 

 

Mean 

 

 

 

SE 

 

 

 

95% Confidence 

Interval 

 

Lower 

Bound 

Upper 

Bound 

Sedentary Boys 477.28 10.91 455.61 498.96 

 Girls 509.77 8.11 493.66 525.88 

LPA Boys 165.90 6.18 153.62 178.18 

 Girls 184.17 4.59 175.04 193.30 

MPA Boys 91.76 4.68 82.47 101.06 

 Girls 81.04 3.48 74.13 87.95 

VPA Boys 24.75 2.35 20.07 29.42 

 Girls 19.06 1.75 15.59 22.54 

MVPA Boys 116.53 6.21 104.20 128.87 

 Girls 100.08 4.61 90.91 109.24 
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Table 23B: Estimates (school age). 

Activity 

category 

School age 

 

 

 

Mean 

 

 

 

SE 

 

 

 

95% Confidence 

Interval 

 

Lower 

Bound 

Upper 

Bound 

Sedentary Middle 474.40 7.04 460.42 488.39 

 Upper 512.65 11.63 489.55 535.75 

LPA Middle 176.31 3.99 168.38 184.23 

 Upper 173.77 6.59 160.67 186.86 

MPA Middle 87.68 3.02 81.69 93.68 

 Upper 85.11 4.99 75.21 95.02 

VPA Middle 22.17 1.52 19.15 25.18 

 Upper 21.64 2.51 16.66 26.63 

MVPA Middle 109.85 4.01 101.89 117.81 

 Upper 106.76 6.62 93.62 119.91 
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Table 24B: Pairwise comparisons for each activity category (sex). 

Activity 

Category 

 

(I) 

sex 

 

 

 

(J) 

sex 

 

 

 

Mean 

Difference 

(I-J) 

 

 

SE 

 

 

 

 

Sig. 

 

 

 

 

95% Confidence 

Interval for 

Differencea 

 

Lower 

Bound 

Upper 

Bound 

Sedentary Boys Girls -32.48 13.59 .02 -59.49 -5.48 

LPA Boys Girls -18.27 7.70 .02 -33.57 -2.96 

MPA Boys Girls 10.73 5.83 .07 -.86 22.31 

VPA Boys Girls 5.68 2.93 .06 -.15 11.51 

MVPA Boys Girls 16.46 7.73 .04 1.09 31.82 

 

Table 25B: Pairwise comparisons for each activity category (school age). 

Activity 

Category 

 

 

(I) 

School 

age 

 

 

 

(J) 

School 

age 

 

 

 

Mean 

Difference 

(I-J) 

 

 

 

SE 

 

 

 

 

 

Sig. 

 

 

 

 

 

95% 

Confidence 

Interval for 

Differencea 

 

Lower 

Bound 

Upper 

Bound 

Sedentary Middle Upper -38.25 13.59 .01 -65.25 -11.24 

LPA Middle Upper 2.54 7.70 .74 -12.76 17.84 

MPA Middle Upper 2.57 5.83 .66 -9.01 14.15 

VPA Middle Upper .52 2.93 .86 -5.31 6.35 

MVPA Middle Upper 3.08 7.73 .69 -12.28 18.45 
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Table 26B: Interactions between sex x school age on time spent in each of the 

activity categories. 

Activity 

category 

Sex 

 

 

 

School 

age 

 

 

Mean 

 

 

 

SE 

 

 

 

95% Confidence 

Interval 

 

Lower 

Bound 

Upper 

Bound 

Sedentary Boys Middle 468.15 11.06 446.17 490.13 

 Upper 486.42 18.81 449.06 523.78 

 Girls Middle 480.66 8.71 463.36 497.95 

 Upper 538.88 13.68 511.69 566.06 

LPA Boys Middle 165.32 6.27 152.86 177.77 

 Upper 166.49 10.66 145.32 187.66 

 Girls Middle 187.30 4.93 177.49 197.10 

 Upper 181.04 7.75 165.64 196.45 

MPA Boys Middle 90.95 4.75 81.52 100.38 

 Upper 92.57 8.07 76.55 108.60 

 Girls Middle 84.42 3.73 77.00 91.83 

 Upper 77.65 5.87 66.00 89.31 

VPA Boys Middle 26.89 2.39 22.15 31.63 

 Upper 22.60 4.06 14.54 30.67 

 Girls Middle 17.44 1.88 13.71 21.18 

 Upper 20.69 2.95 14.82 26.55 

MVPA Boys Middle 117.84 6.30 105.34 130.35 

 Upper 115.22 10.70 93.96 136.48 

 Girls Middle 101.85 4.95 92.01 111.69 

 Upper 98.30 7.79 82.83 113.77 
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Appendix C – Chapter 5 (Study 2) 



 

 181 

Table 1C: Skewness and kurtosis scores for the subjective and objective 

measures. 

 Skewness SE Normality Assumed 

AIMAHI weekday 3.08 .24 12.63 

AIMAHI weekend 3.26 .24 13.36 

RT3® weekday .47 .24 1.94 

RT3® weekend .67 .24 2.75 

 Kurtosis SE Normality Assumed 

AIMAHI weekday 12.78 .48 26.47 

AIMAHI weekend 15.89 .48 32.91 

RT3® weekday -.28 .48 -.58 

RT3® weekend -.07 .48 -.15 

 

 
Figure 1C: Boxplots for all variables. 
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Table 2C: Participants data removed from the analysis due to significant z-

scores. 

 Participant ID z-score 

AIMAHI weekday 5 4.87 

 13 5.33 

AIMAHI weekend 13 6.32 

RT3® weekend 109 3.06 

 

Table 3C: Skewness and kurtosis scores for the subjective and objective 

measures. 

 Skewness SE Normality Assumed 

AIMAHI weekday 1.32 .25 5.34 

AIMAHI weekend 1.65 .25 6.65 

RT3® weekday .53 .25 2.13 

RT3® weekend .5 .25 2.02 

 Kurtosis SE Normality Assumed 

AIMAHI weekday 1.44 .49 2.95 

AIMAHI weekend 1.94 .49 3.96 

RT3® weekday -.24 .49 -.48 

RT3® weekend -.57 .49 -1.16 
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Figure 2C: Boxplots for all variables. 

 

Table 4C: Skewness and kurtosis scores for the subjective and objective 

measures. 

 Skewness SE Normality Assumed 

AIMAHI weekday .16 .25 .63 

AIMAHI weekend .45 .25 1.82 

RT3® weekday .2 .25 .81 

RT3® weekend -.12 .25 -.47 

 Kurtosis SE Normality Assumed 

AIMAHI weekday -.16 .49 -.33 

AIMAHI weekend -.36 .49 -.74 

RT3® weekday -.49 .49 -.99 

RT3® weekend -.69 .49 -1.4 

Notes: Square root transformed all variables.
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Figure 3C: Boxplots for all variables. 

 

Table 5C: Test of homogeneity of variances. 

  Levene’s Statistic df1 df2 Sig. 

Weekday SQRT AIMAHI 3.73 1 93 .06 

 SQRT RT3® .47 1 93 .50 

      

Weekend SQRT AIMAHI 1.21 1 93 .27 

 SQRT RT3® .67 1 93 .42 
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Main analysis 

 

Table 6C: Paired samples t-tests for the subjective and objective measures 

(total MVPA for weekdays and weekend days) (measured in minutes). 

 

Pairs 

 

Mean 

 

SE 

 

t 

 

df 

 

sig. 

 

Effect 

size 

All *Weekday AIMAHI - 14.20 .74 -8.04 94 .00 .64 

(n = 94) *Weekday RT3® 20.41 .32     

 *Weekend AIMAHI - 8.31 .63 -2.99 94 .00 .29 

 *Weekend RT3® 10.41 .35     

Boys  *Weekday AIMAHI - 15 1.43 -3.87 31 .00 .57 

(n = 32) *Weekday RT3® 21.16 .57     

 *Weekend AIMAHI - 9.61 1.19 -.44 31 .66 .08 

 *Weekend RT3® 10.22 .65     

Girls  *Weekday AIMAHI - 13.8 .85 -7.34 62 .00 .68 

(n = 63) *Weekday RT3® 20.03 .38     

 *Weekend AIMAHI - 7.64 .73 -3.63 62 .00 .42 

 *Weekend RT3® 10.51 .42     

Notes: *Square-root transformed data. 

 

Table 7C: Independent t-tests for the subjective and objective measures (total 

MVPA for weekdays and weekend days) (measured in minutes). 

Notes: *Square-root transformed data. 

 Boys (n = 32) Girls (n = 63)     

  

Mean 

 

SE 

 

Mean 

 

SE 

 

t 

 

df 

 

sig. 

 

Effect 

size 

*Weekday AIMAHI 15 1.43 13.80 .85 .77 93 .44 .08 

*Weekday RT3® 21.16 .57 20.03 .38 1.68 93 .1 .17 

*Weekend AIMAHI 9.61 1.19 7.64 .73 1.48 93 .14 .15 

*Weekend RT3® 10.22 .65 10.51 .42 -.39 93 .7 .04 
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Appendix D – Chapter 6 (Study 3) 
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Table 1D: Skewness and kurtosis scores for each activity category. 

 Skewness SE Normality Assumed 

SedentaryV .21 .25 .84 

LPAV .19 .25 .78 

MPAV .32 .25 1.29 

VPAV 1.71 .25 6.89 

MVPAV .32 .25 1.29 

 Skewness SE Normality Assumed 

SedentaryR -.11 .25 -.46 

LPAR .35 .25 1.42 

MPAR .44 .25 1.77 

VPAR .72 .25 2.90 

MVPAR .33 .25 1.32 

 Kurtosis SE Normality Assumed 

SedentaryV -.57 .49 -1.15 

LPAV -.37 .49 -.76 

MPAV -.52 .49 -1.05 

VPAV 3.63 .49 7.36 

MVPAV -.53 .49 -1.07 

 Kurtosis SE Normality Assumed 

SedentaryR .11 .49 .23 

LPAR .02 .49 .04 

MPAR -.34 .49 -.69 

VPAR -.01 .49 -.02 

MVPAR -.54 .49 -1.10 
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Figure 1D: Boxplots for all variables. 

 

Table 2D: Participants data removed from the analysis due to significant z-

scores. 

 Participant ID z-score 

VPAV Participant 40 4.15 

 Participant 114 3.31 



 

 189 

Table 3D: Skewness and kurtosis scores for each activity category. 

 Skewness SE Normality Assumed 

SedentaryV .21 .25 .85 

LPAV .20 .25 .80 

MPAV .33 .25 1.31 

VPAV 1.21 .25 4.82 

MVPAV .34 .25 1.36 

 Skewness SE Normality Assumed 

SedentaryR -.11 .25 -.43 

LPAR .36 .25 1.43 

MPAR .44 .25 1.74 

VPAR .68 .25 2.7 

MVPAR .35 .25 1.39 

 Kurtosis SE Normality Assumed 

SedentaryV -.55 .50 -1.11 

LPAV -.29 .50 -.59 

MPAV -.51 .50 -1.03 

VPAV 1.34 .50 2.69 

MVPAV -.49 .50 -.99 

 Kurtosis SE Normality Assumed 

SedentaryR .05 .50 .10 

LPAR .02 .50 .05 

MPAR -.35 .50 -.71 

VPAR -.06 .50 -.12 

MVPAR -.50 .50 -1.01 
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Figure 2D: Boxplots for all variables. 

 

Table 4D: Participants data removed from the analysis due to significant z-

scores. 

 Participant ID z-score 

VPAV Participant 34 3.62 

 Participant 8 3.03 
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Table 5D: Skewness and kurtosis scores for each activity category. 

 Skewness SE Normality Assumed 

SedentaryV .17 .25 .68 

LPAV .18 .25 .70 

MPAV .33 .25 1.28 

VPAV .81 .25 3.19 

MVPAV .29 .25 1.13 

 Skewness SE Normality Assumed 

SedentaryR -.15 .25 -.60 

LPAR .37 .25 1.45 

MPAR .47 .25 1.86 

VPAR .48 .25 1.89 

MVPAR .29 .25 1.16 

 Kurtosis SE Normality Assumed 

SedentaryV -.56 .50 -1.12 

LPAV -.34 .50 -.67 

MPAV -.49 .50 -.97 

VPAV -.39 .50 -.78 

MVPAV -.58 .50 -1.14 

 Kurtosis SE Normality Assumed 

SedentaryR .15 .50 .30 

LPAR .05 .50 .10 

MPAR -.25 .50 -.50 

VPAR -.63 .50 -1.26 

MVPAR -.59 .50 -1.17 
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Figure 3D: Boxplots for all variables. 

 

Table 6D: Test of homogeneity of variances. 

 Levene's Statistic df1 df2 Sig. 

SedentaryV .02 1 88 .88 

LPAV .2 1 88 .65 

MPAV 1.83 1 88 .18 

VPAV 2.90 1 88 .09 

MVPAV 2.67 1 88 .11 

SedentaryR 1.27 1 88 .26 

LPAR 2.05 1 88 .16 

MPAR 1.62 1 88 .21 

VPAR 3.04 1 88 .08 

MVPAR 2.74 1 88 .10 
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Table 7D: Skewness and kurtosis scores for the distribution of differences 

(Vanhelst et al, 2010b – Rowlands et al, 2004) for each activity category. 

 Skewness SE Normality Assumed 

Sedentary -.24 .25 -.95 

LPA .24 .25 .95 

MPA .35 .25 1.38 

VPA -.37 .25 -1.46 

MVPA .49 .25 1.94 

 Kurtosis SE Normality Assumed 

Sedentary -.19 .50 -.38 

LPA -.19 .50 -.38 

MPA -.67 .50 -1.34 

VPA -.67 .50 -1.33 

MVPA .21 .50 .43 

 

 
Figure 4D: Boxplots displaying the distribution of the differences (Vanhelst 

et al, 2010b – Rowlands et al, 2004) for each activity category. 
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Table 8D: Test of homogeneity of variances (Vanhelst et al, 2010b – 

Rowlands et al, 2004). 

 Levene Statistic df1 df2 Sig. 

Difference in sedentary minutes 2.54 1 88 .11 

Difference in LPA minutes 2.46 1 88 .12 

Difference in MPA minutes 1.23 1 88 .27 

Difference in VPA minutes 1.26 1 88 .26 

Difference in MVPA minutes 1.68 1 88 .20 

 

Table 9D: Skewness and kurtosis scores for the average scores for both 

published cut-offs for each activity category. 

 Skewness SE Normality Assumed 

Sedentary .03 .25 .10 

LPA .21 .25 .84 

MPA .40 .25 1.56 

VPA .57 .25 2.24 

MVPA .29 .25 1.15 

 Kurtosis SE Normality Assumed 

Sedentary -.19 .50 -.38 

LPA -.15 .50 -.30 

MPA -.37 .50 -.74 

VPA -.60 .50 -1.19 

MVPA -.58 .50 -1.16 
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Figure 5D: Boxplots for variables displaying the average scores for both 

published cut-offs. 

 

Table 10D: Test of homogeneity of variances displaying the average scores 

for both published cut-offs. 

  Levene Statistic df1 df2 Sig. 

Average sedentary minutes .14 1 88 .71 

Average LPA minutes .03 1 88 .87 

Average MPA minutes 1.70 1 88 .20 

Average VPA minutes 3.41 1 88 .07 

Average MVPA minutes 2.71 1 88 .10 
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Main analysis 
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Figure 6D: Estimation of time spent in sedentary activity using Vanhelst et al 

(2010b) (SEDV) and Rowlands et al (2004) (SEDR) cut-offs. 
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Figure 7D: Estimation of time spent in LPA using Vanhelst et al (2010b) 

(LPAV) and Rowlands et al (2004) (LPAR) cut-offs. 
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Figure 8D: Estimation of time spent in MPA using Vanhelst et al (2010b) 

(MPAV) and Rowlands et al (2004) (MPAR) cut-offs. 
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Figure 9D: Estimation of time spent in VPA using Vanhelst et al (2010b) 

(VPAV) and Rowlands et al (2004) (VPAR) cut-offs. 
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Figure 10D: Estimation of time spent in MVPA using Vanhelst et al (2010b) 

(MVPAV) and Rowlands et al (2004) (MVPAR) cut-offs. 
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Table 11D: Paired samples t-tests displaying Vanhelst et al (2010b) vs. 

Rowlands et al (2004) cut-offs across the five activity categories 

(minutes/day). 

 

Activity 

Category 

(paired) 

Mean 

 

 

SE 

 

 

t 

 

 

df 

 

 

Sig. 

 

 

Effect 

Size 

 

Boys SedentaryV – 210.11 11.05 -36.34 32 .00 .99 

(n = 33) SedentaryR 473.60 11.68     

 LPAV – 427.29 9.51 35.98 32 .00 .99 

 LPAR 166.18 4.93     

 MPAV – 112.96 5.71 13.92 32 .00 .93 

 MPAR 91.71 4.67     

 VPAV – 5.67 .69 -12.91 32 .00 .92 

 VPAR 24.60 2.04     

 MVPAV – 118.63 6.06 12.16 32 .00 .91 

 MVPAR 116.33 5.95     

Girls SedentaryV – 224.50 8.20 -60.93 56 .00 .99 

(n = 57) SedentaryR 499.22 7.38     

 LPAV – 457.11 6.99 60.53 56 .00 .99 

 LPAR 184.67 4.53     

 MPAV – 97.28 3.52 15.45 56 .00 .90 

 MPAR 81.33 2.89     

 VPAV – 3.55 .42 -13.73 56 .00 .88 

 VPAR 17.04 1.29     

 MVPAV – 100.82 3.73 20.61 56 .00 .94 

 MVPAR 98.35 3.68     
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Table 11D: Continued. 

 

Activity 

Category 

(paired) 

Mean 

 

 

SE 

 

 

t 

 

 

df 

 

 

Sig. 

 

 

Effect 

Size 

 

Total SedentaryV – 219.23 6.59 -69.04 89 .00 .99 

(n = 90) SedentaryR 489.82 6.44     

 LPAV – 446.18 5.81 68.47 89 .00 .99 

 LPAR 177.89 3.50     

 MPAV – 103.03 3.14 19.94 89 .00 .90 

 MPAR 85.13 2.55     

 VPAV – 4.33 .38 -17.94 89 .00 .89 

 VPAR 19.81 1.17     

 MVPAV – 107.35 3.35 23.48 89 .00 .93 

 MVPAR 104.94 3.3     

 

Table 12D: Independent t-tests displaying sex differences for each activity 

category for the two published cut-offs. 

 

  Boys (n = 33) Girls (n = 57)     

Activity 

category 

Mean 

 

SE 

 

Mean 

 

SE 

 

t 

 

df 

 

sig. 

 

Effect 

Size 

SedentaryV 210.11 11.05 224.50 8.20 -1.05 88 .29 .11 

SedentaryR 473.60 11.68 499.22 7.38 -1.95 88 .05 .20 

LPAV 427.29 9.51 457.11 6.99 -2.55 88 .01 .26 

LPAR 166.18 4.93 184.67 4.53 -2.63 88 .01 .27 

MPAV 112.96 5.71 97.28 3.52 2.47 88 .02 .25 

MPAR 91.71 4.67 81.33 2.89 2 88 .05 .21 

VPAV 5.67 .69 3.55 .42 2.77 88 .01 .28 

VPAR 24.6 2.04 17.04 1.29 3.29 88 .00 .33 

MVPAV 118.63 6.06 100.82 3.73 2.65 88 .01 .27 

MVPAR 116.33 5.95 98.35 3.68 2.72 88 .01 .28 
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Figure 11D: Relationship between sedentary mean scores for Vanhelst et al 

(2010b) (SEDV) and Rowlands et al (2004) (SEDR) cut-offs. 

 

 
Figure 12D: Relationship between LPA mean scores for Vanhelst et al 

(2010b) (LPAV) and Rowlands et al (2004) (LPAR) cut-offs. 
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Figure 13D: Relationship between MPA mean scores for Vanhelst et al 

(2010b) (MPAV) and Rowlands et al (2004) (MPAR) cut-offs. 

 

 
Figure 14D: Relationship between VPA mean scores for Vanhelst et al 

(2010b) (VPAV) and Rowlands et al (2004) (VPAR) cut-offs. 
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Figure 15D: Relationship between MVPA mean scores for Vanhelst et al 

(2010b) (MVPAV) and Rowlands et al (2004) (MVPAR) cut-offs. 
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Appendix E – Chapter 7 (Study 4) 
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Table 1E: Skewness and kurtosis scores for all outcome and predictor 

variables. 

  Skewness SE Normality Assumed 

Body composition % BF .84 .27 3.14 

 BMI 1.26 .27 4.75 

 WC .91 .27 3.43 

Physical Activity MPA .53 .27 1.99 

 VPA .73 .27 2.76 

 MVPA .36 .27 1.37 

Physical Fitness CRF .32 .27 1.20 

  Kurtosis SE Normality Assumed 

Body composition % BF .27 .53 .51 

 BMI 1.88 .53 3.58 

 WC .62 .53 1.19 

Physical Activity MPA -.44 .53 -.83 

 VPA -.07 .53 -.13 

 MVPA -.59 .53 -1.12 

Physical Fitness CRF .04 .53 .08 
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Figure 1E: Boxplots for all variables. 

 

Table 2E: Participants data removed from the analysis due to significant z-

scores. 

 Participant ID z-score 

BMI Participant 87 3.45 

 Participant 43 3.04 
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Table 3E: Skewness and kurtosis scores for all outcome and predictor 

variables. 

  Skewness SE Normality Assumed 

Body composition BF .71 .27 2.63 

 BMI .90 .27 3.34 

 WC .88 .27 3.26 

Physical Activity MPA .54 .27 1.99 

 VPA .69 .27 2.58 

 MVPA .35 .27 1.30 

Physical Fitness CRF .33 .27 1.24 

  Kurtosis SE Normality Assumed 

Body composition BF .06 .53 .11 

 BMI .77 .53 1.44 

 WC .73 .53 1.38 

Physical Activity MPA -.48 .53 -.91 

 VPA -.13 .53 -.24 

 MVPA -.65 .53 -1.22 

Physical Fitness CRF .13 .53 .25 
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Figure 2E: Boxplots for all variables. 

 

Table 4E: Pearson correlation coefficients testing the multicolinearity 

assumption. 

 % BF BMI WC MPA VPA MVPA 

% BF       

BMI .79      

WC .65 .84     

MPA -.16 -.01 -.01    

VPA -.27 -.05 -.02 .50   

MVPA -.23 -.02 -.01 .94 .76  
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Table 5E: VIF and tolerance scores testing the multicolinearity assumption. 

Coefficients   Colinearity Statistics 

  VIF Tolerance 

 % BF 3.20 .31 

 BMI 5.50 .18 

 WC 3.38 .30 

 MPA 1.34 .75 

 VPA 1.46 .68 

    

Excluded variables output   Colinearity Statistics 

  VIF Tolerance 

 MVPA 48741.68 .00 

 

 
Figure 3E: Histogram testing the assumption of normally distributed errors. 
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Figure 4E: Normal probability plots. 

 
Figure 5E: Graph displaying ZRESID against ZPRED. 
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Main analysis 

 

Table 6E: Pearson’s correlation coefficients. 

 

CRF Sex School 

age 

% BF 

 

BMI 

 

WC 

 

MPA 

 

VPA 

 

CRF         

Sex -.36***        

School 

age 

.04 -.04       

% BF -.74*** .49*** .11      

BMI -.60*** .17 .37*** .79***     

WC -.39*** .11 .41*** .65*** .84***    

MPA .21* -.22* -.04 -.16 -.01 -.01   

VPA .41*** -.31** .01 -.27** -.05 -.02 .50***  

Notes: *p < .05; **p < .01; ***p < .001. 
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Appendix F – Chapter 8 (Study 5) 



 

 213 

Part 1a: The RTPB and intentions to be active 

 

Table 1F: Skewness and kurtosis scores for baseline RTPB questionnaire 

scores. 

  Skewness SE Normality Assumed 

Questionnaire Attitude -1.37 .18 -7.52 

 Subjective norms -.38 .18 -2.07 

 BSSE .03 .18 .16 

 Intentions -.37 .18 -2.02 

  Kurtosis SE Normality Assumed 

Questionnaire Attitude 2.55 .36 7.05 

 Subjective norms -.85 .36 -2.35 

 BSSE -.02 .36 -.05 

 Intentions -.53 .36 -1.46 

 

 
Figure 1F: Boxplots for all outcome variables. 
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Table 2F: Participants removed from the analysis due to significant z-scores. 

 Participant ID z-score 

Attitude Participant 109 -4.01 

 Participant 245 -3.49 

  Participant 16 -3.14 

 Participant 219 -3.14 

 

Table 3F: Skewness and kurtosis scores for baseline RTPB questionnaire 

scores. 

  Skewness SE Normality Assumed 

Questionnaire Attitude -.87 .18 -4.75 

 Subjective norms -.4 .18 -2.17 

 BSSE .06 .18 .33 

 Intentions -.37 .18 -2.03 

  Kurtosis SE Normality Assumed 

Questionnaire Attitude .82 .37 2.24 

 Subjective norms -.82 .37 -2.26 

 BSSE -.06 .37 -.17 

 Intentions -.54 .37 -1.49 
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Figure 2F: Boxplots for all outcome variables. 

 

Table 4F: Participants removed from the analysis due to significant z-scores. 

 Participant ID z-score 

Attitude Participant 122 -3.47 

 Participant 113 -3.08 
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Table 5F: Skewness and kurtosis scores for baseline RTPB questionnaire 

scores. 

  Skewness SE Normality Assumed 

Questionnaire Attitude -.62 .19 -3.38 

 Subjective norms -.4 .19 -2.18 

 BSSE .07 .19 .35 

 Intentions -.4 .19 -2.14 

  Kurtosis SE Normality Assumed 

Questionnaire Attitude -.04 .37 -.11 

 Subjective norms -.82 .37 -2.23 

 BSSE -.06 .37 -.16 

 Intentions -.52 .37 -1.42 

 

 
Figure 3F: Boxplots for all outcome variables. 

 

Table 6F: Participant removed from the analysis due to significant z-scores. 

 Participant ID z-score 

Attitude Participant 57 -3.08 
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Table 7F: Skewness and kurtosis scores for baseline RTPB questionnaire 

scores. 

  Skewness SE Normality Assumed 

Questionnaire Attitude -.52 .19 -2.8 

 Subjective norms -.4 .19 -2.15 

 BSSE .06 .19 .33 

 Intentions -.41 .19 -2.22 

  Kurtosis SE Normality Assumed 

Questionnaire Attitude -.39 .37 -1.05 

 Subjective norms -.82 .37 -2.22 

 BSSE -.07 .37 -.20 

 Intentions -.49 .37 -1.34 

 

 
Figure 4F: Boxplots for all outcome variables. 
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Table 8F: Test of homogeneity of variances. 

 F df1 df2 Sig. 

Attitude 1.18 3 168 .32 

Subjective norms 2.40 3 168 .07 

BSSE 2.81 3 168 .04 

Intentions .79 3 168 .50 

 

Table 9F: Test of homogeneity of covariances matrices (Box’s M test). 

Box's Test of Equality of 

Covariance Matricesa 

Box's M 36.37 

F 1.15 

df1 30 

df2 38362.48 

Sig. .26 

 

Main analysis 

 

Table 10F: Descriptives for all participants (separated by sex and school age). 

  Sex School age Mean SD N 

Attitude Boys Middle 5.88 .81 44 

Upper 5.61 .99 29 

Total 5.77 .89 73 

Girls Middle 6.00 .87 70 

Upper 5.57 .91 29 

Total 5.88 .90 99 

Total Middle 5.96 .85 114 

Upper 5.59 .94 58 

Total 5.83 .89 172 
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Table 10F: Continued. 

  Sex School age Mean SD N 

Subjective 

norms 

Boys Middle 5.89 0.83 44 

Upper 5.24 0.95 29 

Total 5.63 0.93 73 

Girls Middle 5.81 1.06 70 

Upper 5.52 1.15 29 

Total 5.73 1.09 99 

Total Middle 5.85 0.97 114 

Upper 5.38 1.05 58 

Total 5.69 1.02 172 

BSSE Boys Middle 19.45 3.68 44 

Upper 18.34 3.73 29 

Total 19.01 3.72 73 

Girls Middle 18.74 4.51 70 

Upper 18.72 2.89 29 

Total 18.74 4.09 99 

Total Middle 19.02 4.21 114 

Upper 18.53 3.32 58 

Total 18.85 3.93 172 

Intentions Boys Middle 5.44 1.36 44 

Upper 4.72 1.36 29 

Total 5.16 1.40 73 

Girls Middle 5.18 1.47 70 

Upper 4.54 1.45 29 

Total 4.99 1.48 99 

Total Middle 5.28 1.43 114 

Upper 4.63 1.40 58 

Total 5.06 1.45 172 
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Table 11F: Multivariate tests b 

Effect 

 

Value 

 

F 

 

Hypothesis 

df 

Error 

df 

Sig. 

 

Intercept Pillai's 

Trace 

.98 2224.25a 4 165 .00 

Wilks' 

Lambda 

.02 2224.25a 4 165 .00 

Hotelling's 

Trace 

53.92 2224.25a 4 165 .00 

Roy's 

Largest 

Root 

53.92 2224.25a 4 165 .00 

Sex Pillai's 

Trace 

.02 .70a 4 165 .59 

Wilks' 

Lambda 

.98 .70a 4 165 .59 

Hotelling's 

Trace 

.02 .70a 4 165 .59 

Roy's 

Largest 

Root 

.02 .70a 4 165 .59 

School 

age 

Pillai's 

Trace 

.07 3.07a 4 165 .02 

Wilks' 

Lambda 

.93 3.07a 4 165 .02 

Hotelling's 

Trace 

.07 3.07a 4 165 .02 

Roy's 

Largest 

Root 

.07 3.07a 4 165 .02 
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Table 11F: Continued. 
Effect 

 

Value 

 

F 

 

Hypothesis 

df 

Error 

df 

Sig. 

 

Sex * 

School 

age 

Pillai's 

Trace 

.02 .72a 4 165 .58 

Wilks' 

Lambda 

.98 .72a 4 165 .58 

Hotelling's 

Trace 

.02 .72a 4 165 .58 

Roy's 

Largest 

Root 

.02 .72a 4 165 .58 

Notes: 
a. Exact statistic. 
b. Design: Intercept + Sex + School age + Sex * School age. 

 

Table 12F: Tests of between-subjects effects 

Source 

 

 

Outcome 

variable 

 

Type III 

Sum of 

Squares 

df 

 

 

Mean 

Square 

 

F 

 

 

Sig. 

 

 

Corrected 

Model 

Attitude 5.58a 3 1.86 2.38 .07 

Subjective 

norms 

9.61b 3 3.20 3.20 .02 

BSSE 24.74c 3 8.25 .53 .66 

Intentions 18.38d 3 6.13 3.04 .03 

Intercept Attitude 5019.39 1 5019.39 6431.12 .00 

Subjective 

norms 

4762.84 1 4762.84 4750.96 .00 

BSSE 53454.48 1 53454.48 3437.29 .00 

Intentions 3729.18 1 3729.18 1847.51 .00 
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Table 12F: Continued. 
Source 

 

 

Outcome 

variable 

Type III 

Sum of 

Squares 

df Mean 

Square 

F Sig. 

Sex Attitude .07 1 .07 .09 .76 

Subjective 

norms 

.36 1 .36 .36 .55 

BSSE 1.04 1 1.04 .07 .80 

Intentions 1.89 1 1.89 .93 .34 

School age Attitude 4.69 1 4.69 6.02 .02 

Subjective 

norms 

8.51 1 8.51 8.49 .00 

BSSE 12.02 1 12.02 .77 .38 

Intentions 17.23 1 17.23 8.54 .00 

Sex * 

School age 

Attitude .23 1 .23 .29 .59 

Subjective 

norms 

1.19 1 1.19 1.19 .28 

BSSE 11.23 1 11.23 .72 .40 

Intentions .06 1 .06 .03 .86 

Error Attitude 131.12 168 .78   

Subjective 

norms 

168.42 168 1.00 
  

BSSE 2612.63 168 15.55   

Intentions 339.11 168 2.02   

Total Attitude 5987.92 172    

Subjective 

norms 

5742.78 172 
   

BSSE 63783.00 172    

Intentions 4761.44 172    
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Table 12F: Continued. 
Source 

 

 

Outcome 

variable 

Type III 

Sum of 

Squares 

df Mean 

Square 

 

F 

 

 

Sig. 

 

 

Corrected 

Total 

Attitude 136.70 171    

Subjective 

norms 

178.03 171 
   

BSSE 2637.37 171    

Intentions 357.49 171    

Notes: a. R Squared = .041 (Adjusted R Squared = .024). 

b. R Squared = .054 (Adjusted R Squared = .037). 

c. R Squared = .009 (Adjusted R Squared = -.008). 

d. R Squared = .051 (Adjusted R Squared = .034). 

 
 

Figure 5F: Interaction between sex and school age on attitude. 
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Figure 6F: Interaction between sex and school age on subjective norms. 

 

 
Figure 7F: Interaction between sex and school age on BSSE. 
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Figure 8F: Interaction between sex and school age on intentions. 

 

Part 1b: The RTPB and intentions to be active 

 

Table 13F: Pearson correlation coefficients testing the multicolinearity 

assumption. 

 Attitude Subjective norms BSSE 

Attitude    

Subjective norms .42   

BSSE .3 .31  
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Table 14F: VIF and tolerance scores testing the multicolinearity assumption. 

Coefficients   Colinearity Statistics 

    VIF Tolerance 

Intentions Sex 1.02 .98 

 School age 1.08 .93 

 Attitude 1.29 .78 

 Subjective Norms 1.3 .77 

  BSSE 1.16 .86 

 

 
Figure 9F: Histogram testing the assumption of normally distributed errors. 
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Figure 10F: Normal probability plots. 

 
Figure 11F: Graph displaying ZRESID against ZPRED. 
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Main analysis 

 

Table 15F: Pearson’s correlation coefficients. 

 

Intentions 

 

Sex 

 

School 

age 

Attitude 

 

Subjective 

norms 

BSSE 

 

Intentions       

Sex -.06      

School age -.21** -.11     

Attitude .53*** .06 -.19**    

Subjective 

norms 

.47*** .04 -.22** .42***   

BSSE .3*** -.03 -.06 .30*** .31***  

Notes: *p < .05; **p < .01, ***p < .001. 

 

Part 2: The RTPB predicting objectively measured physical activity 

 

Table 16F: Skewness and Kurtosis scores for the RTPB questionnaire 

predicting physical activity 

  Skewness SE Normality Assumed 

Physical Activity MPA .37 .28 1.32 

 VPA .7 .28 2.51 

 MVPA .34 .28 1.2 

Questionnaire Attitude -.44 .28 -1.57 

 Subjective norms -.28 .28 -1.02 

 BSSE .11 .28 .41 

  Kurtosis SE Normality Assumed 

Physical Activity MPA -.45 .55 -.81 

 VPA -.06 .55 -.11 

 MVPA -.48 .55 -.88 

Questionnaire Attitude -.71 .55 -1.29 

 Subjective norms -1.23 .55 -2.23 

 BSSE -.18 .55 -.32 
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Figure 12F: Boxplots for all measured variables. 

 

Table 17F: Pearson correlation coefficients testing the multicolinearity 

assumption. 

 Attitude Subjective norms BSSE 

Attitude 1 .35 .37 

Subjective norms .35 1 .32 

BSSE .37 .32 1 

 

Table 18F: VIF and tolerance scores testing the multicolinearity assumption. 

Coefficients   Colinearity Statistics 

    VIF Tolerance 

  Sex 1.03 .97 

 School age 1.05 .96 

 Attitude 1.27 .79 

 Subjective Norms 1.22 .82 

  BSSE 1.23 .82 
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Figure 13F: Histogram testing the assumption of normally distributed errors. 

 

 
Figure 14F: Normal probability plots. 
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Figure 15F: Histogram testing the assumption of normally distributed errors. 

 

 
Figure 16F: Normal probability plots. 
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Figure 17F: Histogram testing the assumption of normally distributed errors. 

 

 
Figure 18F: Normal probability plots. 
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Figure 19F: Graph displaying ZRESID against ZPRED. 

 

 
Figure 20F: Graph displaying ZRESID against ZPRED. 
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Figure 21F: Graph displaying ZRESID against ZPRED. 

 

Main analysis 

 

Table 19F: Pearson’s correlation coefficients (MPA multiple regression 

model). 

 

MPA 

 

Sex 

 

School 

age 

Attitude 

 

Subjective 

norms 

BSSE 

 

MPA       

Sex -.17      

School age -.06 .07     

Attitude .03 -.05 -.16    

Subjective norms .02 .08 -.16 .35**   

BSSE .05 .08 -.11 .37** .32**  

Notes: *p < .05; **p < .01. 



 

 235 

Table 20F: Pearson’s correlation coefficients (VPA multiple regression 

model). 

 

VPA 

 

Sex 

 

School 

age 

Attitude 

 

Subjective 

norms 

BSSE 

 

VPA       

Sex -.23*      

School age .01 .07     

Attitude .03 -.05 -.16    

Subjective norms .03 .08 -.16 .35**   

BSSE .16 .08 -.11 .37** .32**  

Notes: *p < .05; **p < .01. 

 

Table 21F: Pearson’s correlation coefficients (MVPA multiple regression 

model). 

 MVPA Sex 

School 

age Attitude 

Subjective 

norms BSSE 

MVPA       

Sex -.21*      

School age -.05 .07     

Attitude .04 -.05 -.16    

Subjective norms .03 .08 -.16 .35**   

BSSE .09 .08 -.11 .37** .32**  

Notes: *p < .05; **p < .01. 
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Table 22F: Coefficients for the relationships between MPA and the predictor 

variables after controlling for sex and school age. 

  B SE B β 

Model 1     

 Constant 102.35 10.61  

 Sex -8.82 6.14 -.17 

Model 2     

 Constant 105.83 13.12  

 Sex -8.62 6.19 -.16 

 School age -2.97 6.50 -.05 

Model 3     

 Constant 102.67 24.38  

  Sex -8.58 6.24 -.16 

 School age -2.81 6.62 -.05 

 Attitude .50 3.23 .02 

Model 4     

 Constant 100.25 27.42  

 Sex -8.72 6.32 -.17 

 School age -2.65 6.71 -.05 

 Attitude .27 3.45 .01 

 Subjective Norms .66 3.33 .03 

Model 5     

 Constant 98.14 28.11  

 Sex -8.95 6.39 -.17 

 School age -2.54 6.76 -.05 

 Attitude -.15 3.63 -.01 

 Subjective Norms .39 3.42 .01 

 BSSE .32 .82 .05 

Notes:R2 = .03 for model 1; ∆ R2 = .00 for model 2; ∆ R2 = .00 for model 3; ∆ R2 = 

.00 for model 4; ∆R2 = .00 for model 5. All models were non-significant (p > .05). 
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Table 23F: Coefficients for the relationships between VPA and the predictor 

variables after controlling for sex and school age. 

  B SE B β 

Model 1     

 Constant 30.52 5.03  

 Sex -5.86 2.91 -.23* 

Model 2     

 Constant 29.81 6.22  

 Sex -5.90 2.93 -.23* 

 School age .60 3.08 .02 

Model 3     

 Constant 27.74 11.55  

  Sex -5.87 2.96 -.23* 

 School age .71 3.14 .03 

 Attitude .33 1.53 .03 

Model 4     

 Constant 25.65 12.99  

 Sex -5.99 2.99 -.24* 

 School age .84 3.18 .03 

 Attitude .13 1.63 .01 

 Subjective Norms .57 1.58 .05 

Model 5     

 Constant 21.78 13.10  

 Sex -6.40 2.98 -.25* 

 School age 1.05 3.15 .04 

 Attitude -.64 1.69 -.05 

 Subjective Norms .07 1.59 .01 

 BSSE .60 .38 .20 

Notes: R2 = .05 for model 1; ∆ R2 = .00 for model 2; ∆ R2 = .00 for model 3; ∆ R2 = 

.00 for model 4; ∆R2 = .03 for model 5. All models were non-significant (p > .05). 

Sex variable in the model = *p < .05. 
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Table 24F: Coefficients for the relationships between MVPA and the 

predictor variables after controlling for sex and school age. 

  B SE B β 

Model 1     

 Constant 132.92 13.79  

 Sex -14.70 7.98 -.21 

Model 2     

 Constant 135.71 17.05  

 Sex -14.54 8.05 -.21 

 School age -2.38 8.44 -.03 

Model 3     

 Constant 130.69 31.69  

  Sex -14.48 8.11 -.21 

 School age -2.13 8.61 -.03 

 Attitude .79 4.20 .02 

Model 4     

 Constant 126.12 35.64  

 Sex -14.75 8.22 -.21 

 School age -1.84 8.72 -.03 

 Attitude .36 4.49 .01 

 Subjective Norms 1.24 4.33 .04 

Model 5     

 Constant 120.11 36.37  

 Sex -15.39 8.27 -.22 

 School age -1.51 8.75 -.02 

 Attitude -.84 4.70 -.02 

 Subjective Norms .47 4.42 .01 

 BSSE .92 1.07 .11 

Notes: R2 = .05 for model 1; ∆R2 = .00 for model 2; ∆ R2 = .00 for model 3; ∆ R2 = 

.00 for model 4; ∆R2 = .01 for model 5. All models were non-significant (p > .05). 
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Part 3: Intentions predicting objectively measured physical activity 

 

Table 25F: Skewness and kurtosis scores for the intention predicting physical 

activity. 

  Skewness SE Normality Assumed 

Physical Activity MPA .38 .26 1.44 

 VPA .71 .26 2.71 

 MVPA .27 .26 1.04 

Questionnaire Intentions -.23 .26 -.90 

  Kurtosis SE Normality Assumed 

Physical Activity MPA -.41 .52 -.80 

 VPA -.09 .52 -.17 

 MVPA -.56 .52 -1.08 

Questionnaire Intentions -.92 .52 -1.78 

 

 
Figure 22F: Boxplots for all measured variables. 
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Figure 23F: Histogram testing the assumption of normally distributed errors. 

 

 
Figure 24F: Normal probability plots. 
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Figure 25F: Histogram testing the assumption of normally distributed errors. 

 

 
Figure 26F: Normal probability plots. 
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Figure 27F: Histogram testing the assumption of normally distributed errors. 

 

 
Figure 28F: Normal probability plots. 
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Figure 29F: Graph displaying ZRESID against ZPRED. 

 

 
Figure 30F: Graph displaying ZRESID against ZPRED. 
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Figure 31F: Graph displaying ZRESID against ZPRED. 

 

Part 3: Main analysis 

 

Table 26F: Pearson’s correlation coefficients (MPA multiple regression 

model). 

 MPA Sex School age Intentions 

MPA     

Sex -.20*    

School age -.09 .01   

Intentions .00 -.17 -.10  

Notes: *p < .05. 
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Table 27F: Pearson’s correlation coefficients (VPA multiple regression 

model). 

 VPA Sex School age Intentions 

VPA     

Sex -.28*    

School age -.01 .01   

Intentions .19* -.17 -.10  

Notes: *p < .05. 

 

Table 28F: Pearson’s correlation coefficients (MVPA multiple regression 

model). 

 MVPA Sex School age Intentions 

MVPA     

Sex -.26*    

School age -.07 .01   

Intentions .07 -.17 -.10  

Notes: *p < .05. 
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Table 29F. Coefficients for the relationships between MPA and the predictor 

variable after controlling for sex and school age. 

  B SE B β 

Model 1     

 Constant 103.92 9.60  

 Sex -10.10 5.57 -.20 

Model 2     

 Constant 110.13 12.16  

 Sex -10.05 5.58 -.19 

 School age -4.91 5.87 -.09 

Model 3     

 Constant 114.89 16.72  

  Sex -10.45 5.69 -.20 

 School age -5.16 5.93 -.09 

 Intention -.76 1.83 -.05 

Notes: R2 = .04 for model 1; ∆ R2 = .01 for model 2; ∆ R2 = .00 for model 3. All 

models were non-significant (p > .05). 
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Table 30F: Coefficients for the relationships between VPA and the predictor 

variable after controlling for sex and school age. 

  B SE B β 

Model 1     

 Constant 33.91 4.92  

 Sex -7.58 2.85 -.28* 

Model 2     

 Constant 34.29 6.26  

 Sex -7.57 2.87 -.28* 

 School age -.30 3.02 -.01 

Model 3     

 Constant 26.27 8.52  

  Sex -6.90 2.90 -.25* 

 School age .12 3.02 .00 

 Intention 1.28 .93 .15 

Notes: R2 = .08 for model 1; ∆ R2 = .00 for model 2; ∆ R2 = .02 for model 3. All 

models significant (p < .05). *p < .05. 
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Table 31F: Coefficients for the relationships between MVPA and the 

predictor variable after controlling for sex and school age. 

  B SE B β 

Model 1     

 Constant 137.89 12.66  

 Sex -17.71 7.34 -.26* 

Model 2     

 Constant 144.48 16.06  

 Sex -17.66 7.37 -.26* 

 School age -5.21 7.76 -.07 

Model 3     

 Constant 141.19 22.10  

 Sex -17.38 7.52 -.25* 

 School age -5.04 7.84 -.07 

 Intention .53 2.41 .02 

Notes: R2 = .07 for model 1; ∆R2 = .01 for model 2; ∆R2 = .00 for model 3. Model 

1 significant (p < .05). Model 2 and 3 were non-significant (p > .05). *p < .05. 
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Appendix G – Chapter 9 (Study 6) 
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Part 1a. The MSLTc and intentions to be active 

 

Table 1G: Skewness and kurtosis scores for outcome and predictor variables. 

  Skewness SE Normality Assumed 

Questionnaire CHLOC -.44 .20 -2.22 

 GSE .05 .20 .26 

 HV .24 .20 1.19 

 PSI .01 .20 .06 

 Intentions -.44 .20 -2.21 

  Kurtosis SE Normality Assumed 

Questionnaire CHLOC .26 .40 .67 

 GSE -.27 .40 -.69 

 HV -.28 .40 -.72 

 PSI -.42 .40 -1.07 

 Intentions -.41 .40 -1.03 

 

 
Figure 1G: Boxplots for all outcome variables. 
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Table 2G: Test of homogeneity of variances. 
  F df1 df2 Sig. 

CHLOC 2.5 3 144 .06 

GSE 1.82 3 144 .15 

HV 2. 3 144 .12 

PSI 1.68 3 144 .17 

Intentions .75 3 144 .53 

 

Table 3G: Test of homogeneity of covariance s matrices (Box’s M test). 

Box's Test of Equality of 

Covariance Matricesa 

Box's M 58.8 

F 1.21 

df1 45 

df2 25251.71 

Sig. .16 

 

Main analysis 

 

Table 4G: Descriptives for all participants (separated by sex and school age). 

 Sex School age Mean SD n 

CHLOC Boys Middle 9.83 2.77 42 

Upper 11.44 2.24 27 

Total 10.46 2.68 69 

Girls Middle 10.23 2.47 56 

Upper 11.48 1.5 23 

Total 10.59 2.3 79 

Total Middle 10.06 2.6 98 

Upper 11.46 1.92 50 

Total 10.53 2.47 148 
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Table 4G: Continued. 
 Sex School age Mean SD n 

GSE Boys Middle 30.69 4.53 42 

Upper 30.44 3.67 27 

Total 30.59 4.19 69 

Girls Middle 29.82 3.9 56 

Upper 29.22 3.26 23 

Total 29.65 3.71 79 

Total Middle 30.19 4.18 98 

Upper 29.88 3.51 50 

Total 30.09 3.96 148 

HV Boys Middle 4.53 1.13 42 

Upper 4.26 .76 27 

Total 4.42 1 69 

Girls Middle 4.42 1.01 56 

Upper 4.3 1.04 23 

Total 4.38 1.01 79 

Total Middle 4.46 1.06 98 

Upper 4.28 .89 50 

Total 4.4 1 148 

PSI Boys Middle 5.06 .79 42 

Upper 4.94 .7 27 

Total 5.02 .75 69 

Girls Middle 4.98 .72 56 

Upper 4.58 .55 23 

Total 4.87 .70 79 

Total Middle 5.02 .75 98 

Upper 4.78 .66 50 

Total 4.94 .72 148 
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Table 4G: Continued. 
 Sex School age Mean SD n 

Intentions Boys Middle 5.30 1.36 42 

Upper 5.12 1.42 27 

Total 5.23 1.38 69 

Girls Middle 5.05 1.51 56 

Upper 4.65 1.42 23 

Total 4.94 1.49 79 

Total Middle 5.16 1.45 98 

Upper 4.91 1.43 50 

Total 5.07 1.44 148 
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Table 5G: Multivariate tests b 

Effect 

 

Value 

 

F 

 

Hypothesis 

df 

Error 

df 

Sig. 

 

Intercept Pillai's Trace .99 3363.54a 5 140 .00 

Wilks' Lambda .01 3363.54a 5 140 .00 

Hotelling's 

Trace 

120.13 3363.54a 5 140 .00 

Roy's Largest 

Root 

120.13 3363.54a 5 140 .00 

Sex Pillai's Trace .03 .89a 5 140 .49 

Wilks' Lambda .97 .89a 5 140 .49 

Hotelling's 

Trace 

.03 .89a 5 140 .49 

Roy's Largest 

Root 

.03 .89a 5 140 .49 

School 

age 

Pillai's Trace .09 2.89a 5 140 .02 

Wilks' Lambda .91 2.89a 5 140 .02 

Hotelling's 

Trace 

.10 2.89a 5 140 .02 

Roy's Largest 

Root 

.10 2.89a 5 140 .02 

Sex * 

School 

age 

Pillai's Trace .02 .45a 5 140 .81 

Wilks' Lambda .98 .45a 5 140 .81 

Hotelling's 

Trace 

.02 .45a 5 140 .81 

Roy's Largest 

Root 

.02 .45a 5 140 .81 

Notes: 
a. Exact statistic. 
b. Design: Intercept + Sex + School age + Sex * School age. 
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Table 6G: Tests of between-subjects effects. 

Source 

 

Outcome 

variable 

Type III Sum 

of Squares 

df 

 

Mean 

Square 

F 

 

Sig. 

 

Corrected 

Model 

CHLOC 68.61a 3 22.87 3.97 .01 

GSE 40.09b 3 13.36 .85 .47 

HV 1.47c 3 .49 .48 .70 

PSI 3.72d 3 1.24 2.43 .07 

Intentions 6.36e 3 2.12 1.02 .38 

Intercept CHLOC 15124.85 1 15124.85 2623.37 .00 

GSE 118198.52 1 118198.52 7525.34 .00 

HV 2508.96 1 2508.96 2464.21 .00 

PSI 3133.75 1 3133.75 6145.78 .00 

Intentions 3316.76 1 3316.76 1600.09 .00 

Sex CHLOC 1.53 1 1.53 .27 .61 

GSE 35.96 1 35.96 2.29 .13 

HV .04 1 .04 .04 .84 

PSI 1.61 1 1.61 3.16 .08 

Intentions 4.24 1 4.23 2.04 .16 

School 

age 

CHLOC 66.82 1 66.82 11.59 .00 

GSE 5.91 1 5.91 .38 .54 

HV 1.19 1 1.19 1.17 .28 

PSI 2.22 1 2.22 4.36 .04 

Intentions 2.75 1 2.75 1.33 .25 
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Table 6G: Continued. 

Source Outcome 

variable 

Type III Sum of 

Squares 

df Mean 

Square 

F Sig. 

Sex * 

School 

age 

CHLOC 1.09 1 1.09 .19 .66 

GSE 1.05 1 1.05 .07 .80 

HV .21 1 .21 .20 .65 

PSI .68 1 .68 1.33 .25 

Intentions .41 1 .41 .20 .66 

Error CHLOC 830.22 144 5.77   

GSE 2261.77 144 15.71   

HV 146.62 144 1.02   

PSI 73.43 144 .51   

Intentions 298.49 144 2.07   

Total CHLOC 17321 148    

GSE 13628 148    

HV 3016 148    

PSI 3682.14 148    

Intentions 4115.67 148    
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Table 6G: Continued. 
Source Outcome 

variable 

Type III Sum of 

Squares 

df Mean 

Square 

F 

 

Sig. 

 

Correcte

d Total 

CHLOC 898.83 147    

GSE 2301.86 147    

HV 148.08 147    

PSI 77.14 147    

Intentions 304.85 147    

Notes: a. R Squared = .076 (Adjusted R Squared = .057). 

b. R Squared = .017 (Adjusted R Squared = -.003). 

c. R Squared = .010 (Adjusted R Squared = -.011). 

d. R Squared = .048 (Adjusted R Squared = .028). 

e. R Squared = .021 (Adjusted R Squared = .000). 

 

 
Figure 2G: Interaction between sex and school age on CHLOC. 
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Figure 3G: Interaction between sex and school age on GSE. 

 

 
Figure 4G: Interaction between sex and school age on HV. 
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Figure 5G: Interaction between sex and school age on PSI. 

 

 
Figure 6G: Interaction between sex and school age on intentions. 
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Part 1b: The MSLTc and intentions to be active 

 

Table 7G: Pearson correlation coefficients testing the multicolinearity 

assumption 

 CHLOC GSE HV PSI 

CHLOC     

GSE -.18    

HV -.05 -.01   

PSI -.27 .45 .14  

 

Table 8G: VIF and tolerance scores testing the multicolinearity assumption. 

Coefficients   Colinearity Statistics 

  VIF Tolerance 

 Sex 1.03 .97 

 School age 1.11 .9 

 CHLOC 1.15 .87 

 GSE 1.28 .78 

 HV 1.03 .97 

 PSI 1.36 .73 
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Figure 7G: Histogram testing the assumption of normally distributed errors. 

 

 
Figure 8G: Normal probability plots. 
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Figure 9G: Graph displaying ZRESID against ZPRED. 

 

Main analysis 

 

Table 9G: Full correlations output (intentions multiple regression model). 

 

Intentions Sex School 

age 

CHLOC 

 

GSE 

 

HV 

 

PSI 

 

Intentions        

Sex -.1       

School 

age 

-.08 -.11      

CHLOC -.03 .03 .27***     

GSE .21** -.12 -.04 -.18*    

HV .12 -.02 -.09 -.05 -.01   

PSI .32*** -.1 -.16* -.27*** .45*
** 

.14  

Notes: *p < .05; **p < .01, ***p < .001. 
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Part 2: The MSLTc predicting objectively measured physical activity 

 

Table 10G: Skewness and kurtosis scores for outcome and predictor 

variables. 

  Skewness SE Normality Assumed 

Physical Activity MPA .27 .29 .92 

 VPA .52 .29 1.78 

 MVPA .19 .29 .64 

Questionnaire CHLOC -.77 .29 -2.64 

 GSE .03 .29 .09 

 HV .17 .29 .57 

 PSI .19 .29 .67 

  Kurtosis SE Normality Assumed 

Physical Activity MPA -.65 .57 -1.14 

 VPA -.27 .57 -.46 

 MVPA -.64 .57 -1.11 

Questionnaire CHLOC .64 .57 1.11 

 GSE -.39 .57 -.67 

 HV -.65 .57 -1.13 

 PSI -.34 .57 -.59 
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Figure 10G: Boxplots for all variables. 

 

Table 11G: Pearson correlation coefficients testing the multicolinearity 

assumption. 

  CHLOC GSE HV PSI 

CHLOC     

GSE -.20    

HV .00 -.11   

PSI -.21 .42 .11  
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Table 12G: VIF and tolerance scores testing the multicolinearity assumption. 

Coefficients   Colinearity Statistics 

  VIF Tolerance 

  Sex 1.04 .96 

 School age 1.11 .90 

 CHLOC 1.16 .86 

 GSE 1.27 .79 

 HV 1.09 .92 

 PSI 1.27 .78 

 

 
Figure 11G: Histogram testing the assumption of normally distributed 

errors. 
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Figure 12G: Normal probability plots. 

 

 
Figure 13G: Histogram testing the assumption of normally distributed 

errors. 
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Figure 14G: Normal probability plots. 

 

 
Figure 15G: Histogram testing the assumption of normally distributed 

errors. 
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Figure 16G: Normal probability plots. 

 

 
Figure 17G: Graph displaying ZRESID against ZPRED. 
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Figure 18G: Graph displaying ZRESID against ZPRED. 

 

 
Figure 19G: Graph displaying ZRESID against ZPRED. 
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Main analyses 

 

Table 13G: Full correlations output (MPA multiple regression model). 

 

MPA Sex School 

age 

CHLOC 

 

GSE 

 

HV 

 

PSI 

 

MPA        

Sex -.17       

School 

age 

-.18 .02      

CHLOC -.06 .1 .29**     

GSE -.05 .01 -.11 -.20    

HV .18 -.15 -.11 .00 -.11   

PSI -.02 .00 -.11 -.21* .42*** .11  

Notes: *p < .05; **p < .01; p < .001. 

 

Table 14G: Full correlations output (VPA multiple regression model). 

 

VPA Sex School 

age 

CHLOC 

 

GSE 

 

HV 

 

PSI 

 

VPA        

Sex -.21*       

School 

age 

-.02 .02      

CHLOC .02 .10 .29**     

GSE .11 .01 -.11 -.20    

HV .23* -.15 -.11 .00 -.11   

PSI .04 .00 -.11 -.21* .42*** .11  

Notes: *p < .05; **p < .01; p < .001. 
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Table 15G: Full correlations output (MVPA multiple regression model). 

 

MVPA Sex School 

age 

CHLOC 

 

GSE 

 

HV 

 

PSI 

 

MVPA        

Sex -.21*       

School 

age 

-.15 .02      

CHLOC -.04 .10 .29**     

GSE .01 .01 -.11 -.20    

HV .22* -.15 -.11 .00 -.11   

PSI .00 .00 -.11 -.21* .42*** .11  

Notes: *p < .05; **p < .01; p < .001. 
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Table 16G: Coefficients for the relationships between MPA and the predictor 

variables after controlling for sex and school age. 

  B SE B β 

Model 1     

 Constant 102.42 10.68  

 Sex -8.99 6.42 -.17 

Model 2     

 Constant 115.42 13.73  

 Sex -8.84 6.37 -.17 

 School Age -10.23 6.88 -.18 

Model 3     

 Constant 114.40 17.57  

 Sex -8.9 6.45 -.17 

 School Age -10.42 7.23 -.18 

 CHLOC .13 1.4 .01 

Model 4     

 Constant 128.47 32.64  

 Sex -8.79 6.49 -.17 

 School Age -10.63 7.29 -.19 

 CHLOC .00 1.43 .00 

 GSE -.43 .83 -.06 

Model 5     

 Constant 107.09 38.06  

 Sex -7.69 6.56 -.15 

 School Age -9.6 7.34 -.17 

 CHLOC -.05 1.43 .00 

 GSE -.33 .84 -.05 

 HV 3.67 3.38 .14 
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Table 16G: Continued. 
  B SE B β 

Model 6     

 Constant 112.30 41.04  

 Sex -7.61 6.61 -.14 

 School Age -9.64 7.39 -.17 

 CHLOC -.12 1.45 -.01 

 GSE -.19 .92 -.03 

 HV 3.89 3.45 .14 

 PSI -1.97 5.53 -.05 

Notes: R2 = .029 for model 1; ∆R2 = .032 for model 2; ∆R2 = .00 for model 3; ∆R2 

= .004 for model 4; ∆ R2 = .018 for model 5; ∆ R2 = .002 for model 6. All models 

were non-significant (p > .05). 

 

Table 17G: Coefficients for the relationships between VPA and the predictor 

variables after controlling for sex and school age. 

  B SE B β 

Model 1     

 Constant 30.36 4.93  

 Sex -5.25 2.96 -.21 

Model 2     

 Constant 30.94 6.44  

 Sex -5.25 2.98 -.21 

 School Age -.45 3.22 -.02 

Model 3     

 Constant 28.88 8.23  

  Sex -5.37 3.02 -.22 

 School Age -.85 3.39 -.03 

 CHLOC .27 .66 .05 



 

274 
 

Table 17G: Continued. 
  B SE B β 

Model 4     

 Constant 15.72 15.19  

 Sex -5.48 3.02 -.22 

 School Age -.66 3.39 -.02 

 CHLOC .39 .67 .08 

 GSE .4 .39 .13 

Model 5     

 Constant -.5 17.43  

 Sex -4.64 3 -.19 

 School Age .12 3.36 .00 

 CHLOC .35 .66 .07 

 GSE .48 .38 .15 

 HV 2.79 1.55 .22 

Model 6     

 Constant 1.82 18.8  

 Sex -4.6 3.03 -.19 

 School Age .1 3.38 .00 

 CHLOC .32 .67 .06 

 GSE .54 .42 .17 

 HV 2.88 1.58 .23 

 PSI -.87 2.53 -.05 

Notes: R2 = .045 for model 1; ∆R2 = .00 for model 2; ∆R2 = .002 for model 3; ∆R2 

= .016 for model 4; ∆ R2 = .047 for model 5; ∆ R2 = .002 for model 6. All models 

were non-significant (p > .05). 
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Table 18G: Coefficients for the relationships between MVPA and the 

predictor variables after controlling for sex and school age. 

  B SE B β 

Model 1     

 Constant 132.84 13.82  

 Sex -14.28 8.31 -.21 

Model 2     

 Constant 146.43 17.87  

 Sex -14.12 8.29 -.2 

 School Age -10.69 8.95 -.14 

Model 3     

 Constant 143.4 22.86  

  Sex -14.31 8.39 -.21 

 School Age -11.27 9.41 -.15 

 CHLOC .39 1.82 .03 

Model 4     

 Constant 144.18 42.57  

 Sex -14.3 8.46 -.21 

 School Age -11.29 9.5 -.15 

 CHLOC .38 1.87 .03 

 GSE -.02 1.09 .00 

Model 5     

 Constant 106.58 49.25  

 Sex -12.36 8.49 -.18 

 School Age -9.49 9.49 -.13 

 CHLOC .3 1.85 .02 

 GSE .16 1.08 .02 

 HV 6.46 4.37 .18 
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Table 18G: Continued. 
  B SE B β 

Model 6     

 Constant 113.98 53.09  

 Sex -12.25 8.55 -.18 

 School Age -9.54 9.56 -.13 

 CHLOC .2 1.88 .01 

 GSE .35 1.19 .04 

 HV 6.76 4.47 .19 

 PSI -2.79 7.16 -.05 

Notes: R2 = .043 for model 1; ∆ R2 = .021 for model 2; ∆ R2 = .001 for model 3; 

∆R2 = .000 for model 4; ∆ R2 = .032 for model 5; ∆ R2 = .002 for model 6. All 

models were non-significant (p > .05). 
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Appendix H – Chapter 10 (Study 7) 
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Part 1: Measuring the effectiveness of the HAPPY study interventions on 

MVPA change scores 

 

Table 1H: Skewness and Kurtosis scores for change in MVPA. 

 Skewness SE 

Normality 

Assumed 

Baseline-Mid-year .30 .37 .83 

Baseline-Post intervention .05 .52 .09 

Mid-year-post intervention -.47 .51 -.91 

 Kurtosis SE 

Normality 

Assumed 

Baseline-Mid-year -.29 .72 -.41 

Baseline-Post intervention -.09 1.01 -.09 

Mid-year-post intervention -.32 .99 -.32 

 

 
Figure 1H: Boxplot for change in MVPA (baseline to mid-year). 
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Figure 2H: Boxplot for change in MVPA (baseline to post intervention). 

 

 
Figure 3H: Boxplot for change in MVPA (mid-year to post intervention). 
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Table 2H: Test of homogeneity of variance for change in MVPA. 

 F df1 df2 Sig. 

Baseline-Mid-year 3.18 3 38 .03 

Baseline-Post 

intervention 

2.07 3 15 .15 

Mid-year-post 

intervention 

1.12 3 16 .37 

 

Table 3H: Test of homogeneity of regression slopes. An extract from the tests 

of between-subjects effects table. 

 Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline-Mid-year 

Condition * 

Sex 

3239.56 4 809.89 .98 .44 

 

Condition * 

School age 

4791.77 4 1197.94 1.44 .24 

 

Condition * 

baseline MVPA 

16742.12 4 4185.53 5.05 .00 

Baseline-Post 

intervention 

Condition * 

Sex 

9260.77 3 3086.92 1.76 .24 

 

Condition * 

School age 

4026.51 3 1342.17 .77 .55 

 

Condition * 

baseline MVPA 

1548.29 3 516.10 .29 .83 

Mid-year-post 

intervention 

Condition * 

Sex 

23693.82 4 5923.46 5.35 .03 

 

Condition * DC 

2 school age 

5457.32 4 1364.33 1.23 .38 

 

Condition *  

DC 2MVPA 

11941.28 4 2985.32 2.70 .12 



 

281 
 

Part 2: Measuring the effectiveness of the HAPPY study interventions on 

CRF change scores 

 

Table 4H: Skewness and Kurtosis scores for change in CRF. 

 Skewness SE 

Normality 

Assumed 

Baseline-data collection 2 .19 .20 .93 

Baseline-data collection 3 -.41 .23 -1.81 

Baseline-post intervention -.11 .23 -.49 

Data collection 2 - data 

collection 3 

 

-.23 

 

.23 -.97 

Data collection 2 - post 

intervention 

 

.47 

 

.23 1.98 

Data collection 3 - post 

intervention 

 

-.30 

 

.26 -1.14 

 Kurtosis SE 

Normality 

Assumed 

Baseline-data collection 2 6.69 .40 16.65 

Baseline-data collection 3 4.51 .45 9.96 

Baseline-post intervention 1.22 .45 2.72 

Data collection 2 - data 

collection 3 

 

1.68 

. 

45 3.60 

Data collection 2 - post 

intervention 

 

2.69 

 

.45 5.78 

Data collection 3 - post 

intervention 

 

1.74 

 

.52 3.33 
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Figure 4H: Boxplot for change in CRF (baseline- data collection 2). 

 

 
Figure 5H: Boxplot for change in CRF (baseline- data collection 3). 
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Figure 6H: Boxplot for change in CRF (baseline- post intervention). 

 

 
Figure 7H: Boxplot for change in CRF (data collection 2 - data collection 3). 
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Figure 8H: Boxplot for change in CRF (data collection 2 – post intervention). 

 

 
Figure 9H: Boxplot for change in CRF (data collection 3 – post intervention). 
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Table 5H: Test of homogeneity of variance for change in CRF. 

 F df1 df2 Sig. 

Baseline-data collection 2 1.44 3 140 .23 

Baseline-data collection 3 3.94 3 108 .01 

Baseline-post intervention 1.72 3 111 .17 

Data collection 2 - data collection 3 1.75 3 102 .16 

Data collection 2 - post intervention .28 3 102 .84 

Data collection 3 - post intervention .47 3 79 .71 

 

Table 6H: Test of homogeneity of regression slopes. An extract from the tests 

of between-subjects effects table. 

 Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline-data 

collection 2 

Condition * sex 69.17 4 17.29 .52 .72 

 

Condition * 

baseline school age 

60.94 4 15.24 .46 .77 

 

Condition * 

baseline CRF 

1611.44 4 402.86 12.04 .00 

Baseline-data 

collection 3 

Condition * sex 209.58 4 52.39 1.51 .20 

 

Condition * 

baseline school age 

81.41 4 20.35 .59 .67 

 

Condition * 

baseline CRF 

2255.60 4 563.90 16.30 .00 

Baseline-post 

intervention 

Condition * sex 128.15 4 32.04 1.06 .38 

 

Condition * 

baseline school age 

63.63 4 15.91 .52 .72 

 

Condition * 

baseline CRF 

1085.47 4 271.37 8.95 .00 
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Table 6H: Continued. 

 Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Data collection 2 - 

data collection 3 

Condition * sex 145.60 4 36.40 1.93 .11 

 

Condition * DC 2 

school age 

125.14 4 31.29 1.66 .17 

 

Condition * DC 2 

CRF 

414.86 4 103.71 5.49 .00 

Data collection 2 - 

post intervention 

Condition * sex 143.64 4 35.91 1.56 .19 

 

Condition * DC 2 

school age 

113.67 4 28.42 1.23 .30 

 

Condition * DC 2 

CRF 

671.06 4 167.76 7.28 .00 

Data collection 3 - 

post intervention 

Condition * sex 41.43 4 10.36 .63 .64 

 

Condition * DC 3 

school age 

6.81 4 1.70 .10 .98 

 

Condition * DC 3 

CRF 

128.20 4 32.05 1.96 .11 
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Main analysis 

 

Table 7H. Estimates Adjusted change in CRF score means of all four conditions 

(data collection 2-data collection 3 change scores). 

Conditions Mean 

Std. 

Error 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

HE .36 .71 -1.06 1.77 

PHP 1.56 1.08 -.59 3.71 

YL -.35 .98 -2.29 1.58 

C -3.22 .97 -5.15 -1.28 
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Table 8H: Bonferroni post-hoc comparison tests for CRF change scores (data collection 2 – data collection 3). 

(I) Conditions (J) Conditions 

Mean Difference (I-

J) Std. Error Sig.a 

95% Confidence Interval for 

Differencea 

Lower Bound Upper Bound 

HE PHP -1.20 1.29 1.00 -4.69 2.28 

YL .71 1.23 1.00 -2.61 4.03 

C 3.57* 1.24 .03 .22 6.93 

PHP HE 1.20 1.29 1.00 -2.28 4.69 

YL 1.91 1.44 1.00 -1.97 5.80 

C 4.78* 1.55 .02 .60 8.96 

YL HE -.71 1.23 1.00 -4.03 2.61 

PHP -1.91 1.44 1.00 -5.80 1.97 

C 2.86 1.38 .24 -.84 6.57 

C HE -3.57* 1.24 .03 -6.93 -.22 

PHP -4.78* 1.55 .02 -8.96 -.60 

YL -2.86 1.38 .24 -6.57 .84 

Notes: 

Based on estimated marginal means 
a. Adjustment for multiple comparisons: Bonferroni. *. The mean difference is significant at the .05 level. 
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Table 9H: Estimates Adjusted change in CRF score means of all four conditions 

(data collection 2-post intervention change scores). 

Conditions Mean Std. Error 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

HE 1.06 .96 -.85 2.97 

PHP -.72 1.14 -2.99 1.54 

YL 3.23 1.09 1.07 5.39 

C -.31 .92 -2.14 1.52 
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Table 10H: Bonferroni post-hoc comparison tests for CRF change scores (data collection 2 – post intervention). 

(I) Conditions (J) Conditions 

Mean Difference (I-

J) Std. Error Sig.a 

95% Confidence Interval for 

Differencea 

Lower Bound Upper Bound 

HE PHP 1.78 1.53 1.00 -2.33 5.90 

YL -2.16 1.46 .85 -6.09 1.77 

C 1.37 1.38 1.00 -2.34 5.07 

PHP HE -1.78 1.53 1.00 -5.90 2.33 

YL -3.95 1.58 .09 -8.21 .32 

C -.42 1.44 1.00 -4.29 3.45 

YL HE 2.16 1.46 .85 -1.77 6.09 

PHP 3.95 1.58 .09 -.32 8.21 

C 3.53 1.44 .10 -.35 7.41 

C HE -1.37 1.38 1.00 -5.07 2.34 

PHP .42 1.44 1.00 -3.45 4.29 

YL -3.53 1.44 .10 -7.41 .35 

Notes: 

Based on estimated marginal means 
a. Adjustment for multiple comparisons: Bonferroni. 
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Part 3: Measuring the effectiveness of the HAPPY study interventions on the 

RTPB constructs and intentions change scores 

 

Table 11H: Skewness and kurtosis scores for change in the RTPB and intentions. 

  Skewness SE 

Normality 

assumed 

Baseline-DC 2 attitude -1.05 .26 -4.10 

 subjective norms .46 .26 1.81 

 BSSE -.10 .26 -.39 

 intentions .03 .26 .12 

Baseline-DC 3 attitude -.31 .20 -1.52 

 subjective norms .26 .20 1.25 

 BSSE -.01 .20 -.06 

 intentions -.15 .20 -.74 

Baseline-post intervention attitude -.45 .20 -2.29 

 subjective norms 1.00 .20 5.07 

 BSSE -.58 .20 -2.92 

 intentions .10 .20 .52 

DC 2 - DC 3 attitude .86 .26 3.33 

 subjective norms .15 .26 .56 

 BSSE .36 .26 1.38 

 intentions .02 .26 .08 

DC 2 - post intervention attitude .52 .24 2.18 

 subjective norms .01 .24 .04 

 BSSE .08 .24 .35 

 intentions -.10 .24 -.44 

DC 3 - post intervention attitude .71 .25 2.81 

 subjective norms -.66 .25 -2.61 

 BSSE -.67 .25 -2.64 

 intentions .31 .25 1.20 
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Table 11H: Continued. 

  Kurtosis SE 

Normality 

assumed 

Baseline-DC 2 attitude 2.34 .51 4.63 

 subjective norms .55 .51 1.09 

 BSSE .05 .51 .10 

 intentions -.07 .51 -.14 

Baseline-DC 3 attitude 3.59 .41 8.86 

 subjective norms .75 .41 1.84 

 BSSE .31 .41 .76 

 intentions -.04 .41 -.09 

Baseline-post intervention attitude 1.56 .39 3.97 

 subjective norms 2.58 .39 6.58 

 BSSE .83 .39 2.13 

 intentions .30 .39 .76 

DC 2 - DC 3 attitude 2.28 .51 4.43 

 subjective norms .67 .51 1.30 

 BSSE 2.11 .51 4.11 

 intentions -.33 .51 -.64 

DC 2 - post intervention attitude 1.21 .47 2.57 

 subjective norms 1.01 .47 2.14 

 BSSE 2.06 .47 4.37 

 intentions .74 .47 1.58 

DC 3 - post intervention attitude 5.26 .50 10.46 

 subjective norms .98 .50 1.95 

 BSSE 1.65 .50 3.29 

 intentions 2.06 .50 4.09 
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Figure 10H: Boxplot for change in the RTPB constructs and intentions (baseline-

data collection 2). 

 

 
Figure 11H: Boxplot for change the RTPB constructs and intentions (baseline-

data collection 3). 
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Figure 12H: Boxplot for change the RTPB constructs and intentions (baseline-

post intervention). 

 

 
Figure 13H: Boxplot for change in the RTPB constructs and intentions (data 

collection 2-data collection 3). 



 

295 
 

 
Figure 14H: Boxplot for change in the RTPB constructs and intentions (data 

collection 2- post intervention). 

 

 
Figure 15H: Boxplot for change in the RTPB constructs and intentions (data 

collection 3 – post intervention). 
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Table 12H: Test of homogeneity of variance for change in the RTPB and 

intentions constructs. 

Time  Constructs F df1 df2 Sig. 

Baseline-DC 2 attitude .08 3 85 .97 

 subjective norms .12 3 85 .95 

 BSSE .58 3 85 .63 

 intentions 2.33 3 85 .08 

Baseline-DC 3 attitude 1.59 3 137 .20 

 subjective norms .34 3 137 .80 

 BSSE 1.19 3 137 .31 

 intentions .37 3 137 .77 

Baseline-post intervention attitude 1.27 3 147 .29 

 subjective norms .80 3 147 .50 

 BSSE 4.51 3 147 .00 

 intentions .78 3 147 .51 

DC 2 - data collection 3 attitude 1.77 3 82 .16 

 subjective norms .44 3 82 .72 

 BSSE .25 3 82 .86 

 intentions .86 3 82 .47 

DC 2 - post intervention attitude 1.12 3 99 .35 

 subjective norms .54 3 99 .66 

 BSSE 1.15 3 99 .33 

 intentions 2.18 3 99 .09 

DC 3 - post intervention attitude 1.76 3 86 .16 

 subjective norms 1.17 3 86 .33 

 BSSE 2.53 3 86 .06 

 intentions .20 3 86 .89 
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Table 13H: Test of homogeneity of covariances matrices (Box’s M test). 

 

Box's Test of Equality of 

Covariance Matrices 

Baseline-DC 2 Box's M 56.91 

 F 1.71 

 df1 30 

 df2 9627.12 

 Sig. .01 

Baseline-DC 3 Box's M 44.95 

 F 1.42 

 df1 30 

 df2 36632.76 

 Sig. .07 

Baseline-post intervention Box's M 52.33 

 F 1.65 

 df1 30 

 df2 43282.86 

 Sig. .01 

DC 2 - DC 3 Box's M 31.56 

 F .94 

 df1 30 

 df2 6729.19 

 Sig. .56 
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Table 13H: Continued. 

 

Box's Test of Equality of 

Covariance Matrices 

DC 2 - post intervention Box's M 40.46 

 F 1.24 

 df1 30 

 df2 13516.86 

 Sig. .17 

DC 3 - post intervention Box's M 41.31 

 F 1.25 

 df1 30 

 df2 11138.66 

 Sig. .17 

 

Table 14H: Test of homogeneity of regression slopes. An extract from the tests of 

between-subjects effects table. 

 Source 

Dependent 

Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline-

data 

collection 2 

Condition * 

baseline 

school age attitude 

1.84 4 .46 .76 .55 

 

subjective 

norms 

.65 4 .16 .17 .95 

 BSSE 82.09 4 20.52 1.94 .11 

 intentions 2.69 4 .67 .44 .78 

 Condition * 

sex 

attitude 2.70 4 .68 1.12 .35 

 

subjective 

norms 

6.92 4 1.73 1.83 .13 

 BSSE 40.59 4 10.15 .96 .44 

 intentions 
2.31 4 .58 .37 .83 
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Table 14H: Continued 

 Source 

Dependent 

Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

 Condition * 

baseline 

attitude 

attitude 43.64 4 10.91 18.09 .00 

 

subjective 

norms 

3.34 4 .84 .88 .48 

 BSSE 25.25 4 6.31 .60 .67 

 intentions 5.33 4 1.33 .86 .49 

 Condition * 

baseline SN 

attitude .93 4 .23 .38 .82 

 

subjective 

norms 

29.18 4 7.29 7.70 .00 

 BSSE 62.71 4 15.68 1.48 .22 

 intentions 8.39 4 2.10 1.36 .26 

 Condition * 

baseline 

BSSE 

attitude .78 4 .20 .32 .86 

 

subjective 

norms 

6.61 4 1.65 1.74 .15 

 BSSE 497.43 4 124.36 11.74 .00 

 intentions 1.59 4 .40 .26 .90 

 Condition * 

baseline 

intentions 

attitude 6.23 4 1.56 2.58 .05 

 

subjective 

norms 

3.86 4 .96 1.02 .41 

 BSSE 52.69 4 13.17 1.24 .30 

 intentions 24.34 4 6.08 3.93 .01 

Baseline-

data 

collection 3 

Condition * 

baseline 

school age attitude 

2.57 4 .64 .66 .62 

 

subjective 

norms 

3.29 4 .82 .98 .42 

 BSSE 105.83 4 26.46 2.43 .05 

 intentions 10.28 4 2.57 2.27 .07 
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Table 14H: Continued 

 Source 

Dependent 

Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

 Condition * 

sex 

attitude 1.47 4 .37 .38 .83 

 

subjective 

norms 

4.16 4 1.04 1.24 .30 

 BSSE 10.83 4 2.71 .25 .91 

 intentions 10.19 4 2.55 2.25 .07 

 Condition * 

baseline 

attitude 

attitude 85.80 4 21.45 21.86 .00 

 

subjective 

norms 

2.07 4 .52 .62 .65 

 BSSE 65.61 4 16.40 1.51 .20 

 intentions 18.29 4 4.57 4.05 .00 

 Condition * 

baseline SN 

attitude 1.77 4 .44 .45 .77 

 

subjective 

norms 

29.86 4 7.46 8.91 .00 

 BSSE 6.33 4 1.58 .15 .96 

 intentions 2.17 4 .54 .48 .75 

 Condition * 

baseline 

BSSE 

attitude 1.37 4 .34 .35 .84 

 

subjective 

norms 

2.66 4 .67 .79 .53 

 BSSE 1178.50 4 294.62 27.10 .00 

 intentions 4.22 4 1.05 .93 .45 

 Condition * 

intentions 

attitude 7.00 4 1.75 1.79 .14 

 

subjective 

norms 

.74 4 .19 .22 .93 

 BSSE 62.60 4 15.65 1.44 .23 

 intentions 62.79 4 15.70 13.89 .00 
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Table 14H: Continued 

 Source 

Dependent 

Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline-

post 

intervention 

Condition * 

baseline 

school age attitude 

1.43 4 .36 .36 .84 

 

subjective 

norms 

6.85 4 1.71 1.48 .21 

 BSSE 67.33 4 16.83 1.31 .27 

 intentions 14.62 4 3.65 2.57 .04 

 Condition * 

sex 

attitude 2.01 4 .50 .51 .73 

 

subjective 

norms 

10.88 4 2.72 2.34 .06 

 BSSE 156.43 4 39.11 3.05 .02 

 intentions 10.62 4 2.65 1.86 .12 

 Condition * 

baseline 

attitude 

attitude 62.00 4 15.50 15.66 .00 

 

subjective 

norms 

1.01 4 .25 .22 .93 

 BSSE 215.25 4 53.81 4.20 .00 

 intentions 12.79 4 3.20 2.25 .07 

 Condition * 

baseline SN 

attitude 6.69 4 1.67 1.69 .16 

 

subjective 

norms 

60.17 4 15.04 12.97 .00 

 BSSE 40.67 4 10.17 .79 .53 

 intentions 2.77 4 .69 .49 .75 

 Condition * 

baseline 

BSSE 

attitude 2.13 4 .53 .54 .71 

 

subjective 

norms 

4.35 4 1.09 .94 .44 

 BSSE 1595.06 4 398.76 31.15 .00 

 intentions 3.51 4 .88 .62 .65 
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Table 14H: Continued 

 Source 

Dependent 

Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

 Condition * 

baseline 

intentions 

attitude 9.35 4 2.34 2.36 .06 

 

subjective 

norms 

11.79 4 2.95 2.54 .04 

 BSSE 9.13 4 2.28 .18 .95 

 intentions 67.37 4 16.84 11.83 .00 

Data 

collection 2 

- data 

collection 3 

Condition * 

DC 2 school 

age 

attitude 

2.16 4 .54 .60 .66 

 

subjective 

norms 

11.56 4 2.89 5.03 .00 

 BSSE 82.07 4 20.52 2.03 .10 

 intentions 9.42 4 2.35 1.97 .11 

 Condition * 

sex 

attitude 4.23 4 1.06 1.18 .33 

 

subjective 

norms 

6.62 4 1.65 2.88 .03 

 BSSE 75.24 4 18.81 1.86 .13 

 intentions 1.63 4 .41 .34 .85 

 Condition * 

DC 2 attitude 

attitude 31.05 4 7.76 8.68 .00 

 

subjective 

norms 

3.03 4 .76 1.32 .27 

 BSSE 58.97 4 14.74 1.46 .23 

 intentions 1.68 4 .42 .35 .84 

 Condition * 

DC 2 SN 

attitude 4.98 4 1.24 1.39 .25 

 

subjective 

norms 

28.39 4 7.10 12.36 .00 

 BSSE 23.35 4 5.84 .58 .68 

 intentions 3.89 4 .97 .81 .52 
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Table 14H: Continued 

 Source 

Dependent 

Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

 Condition * 

DC 2 BSSE 

attitude .60 4 .15 .17 .95 

 

subjective 

norms 

2.11 4 .53 .92 .46 

 BSSE 410.61 4 102.65 10.16 .00 

 intentions 2.57 4 .64 .54 .71 

 Condition * 

DC 2 

intentions 

attitude 7.86 4 1.96 2.20 .08 

 

subjective 

norms 

2.09 4 .52 .91 .46 

 BSSE 29.13 4 7.28 .72 .58 

 intentions 11.32 4 2.83 2.36 .06 

Data 

collection 2 

- post 

intervention 

Condition * 

DC 2 school 

age 

attitude 

1.82 4 .45 .44 .78 

 

subjective 

norms 

11.65 4 2.91 3.79 .01 

 BSSE 27.34 4 6.84 .58 .68 

 intentions 7.13 4 1.78 1.39 .24 

 Condition * 

sex 

attitude 2.13 4 .53 .51 .73 

 

subjective 

norms 

5.93 4 1.48 1.93 .11 

 BSSE 84.60 4 21.15 1.80 .14 

 intentions 5.76 4 1.44 1.13 .35 

 Condition * 

DC 2 attitude 

attitude 17.69 4 4.42 4.24 .00 

 

subjective 

norms 

4.01 4 1.00 1.31 .27 

 BSSE 22.94 4 5.74 .49 .74 

 intentions 5.56 4 1.39 1.09 .37 
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Table 14H: Continued 

 Source 

Dependent 

Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

 Condition * 

DC 2 SN 

attitude 3.19 4 .80 .76 .55 

 

subjective 

norms 

24.35 4 6.09 7.93 .00 

 BSSE 13.10 4 3.28 .28 .89 

 intentions 4.87 4 1.22 .95 .44 

 Condition * 

DC 2BSSE 

attitude 5.72 4 1.43 1.37 .25 

 

subjective 

norms 

1.73 4 .43 .56 .69 

 BSSE 539.58 4 134.89 11.47 .00 

 intentions 4.17 4 1.04 .81 .52 

 Condition * 

DC 2 

intentions 

attitude 2.75 4 .69 .66 .62 

 

subjective 

norms 

1.06 4 .27 .35 .85 

 BSSE 21.93 4 5.48 .47 .76 

 intentions 62.13 4 15.53 12.14 .00 

Data 

collection 3 

- post 

intervention 

Condition * 

DC 3 school 

age 

attitude 

3.51 4 .88 1.17 .33 

 

subjective 

norms 

3.44 4 .86 1.25 .30 

 BSSE 14.98 4 3.75 .43 .79 

 intentions 7.99 4 2.00 2.24 .07 

 Condition * 

sex 

attitude 3.43 4 .86 1.14 .35 

 

subjective 

norms 

1.86 4 .47 .68 .61 

 BSSE 171.34 4 42.84 4.88 .00 

 intentions 20.92 4 5.23 5.87 .00 
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Table 14H: Continued 

 Source 

Dependent 

Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

 Condition * 

DC 3 attitude 

attitude 13.27 4 3.32 4.40 .00 

 

subjective 

norms 

4.90 4 1.22 1.78 .14 

 BSSE 39.37 4 9.84 1.12 .35 

 intentions 1.59 4 .40 .45 .78 

 Condition * 

DC 3 SN 

attitude 2.12 4 .53 .70 .59 

 

subjective 

norms 

11.98 4 3.00 4.35 .00 

 BSSE 64.04 4 16.01 1.82 .14 

 intentions 5.84 4 1.46 1.64 .18 

 Condition * 

DC 3 BSSE 

attitude 2.69 4 .67 .89 .47 

 

subjective 

norms 

1.87 4 .47 .68 .61 

 BSSE 573.63 4 143.41 16.33 .00 

 intentions 5.53 4 1.38 1.55 .20 

 Condition * 

DC 3 

intentions 

attitude 6.24 4 1.56 2.07 .10 

 

subjective 

norms 

5.16 4 1.29 1.88 .13 

 BSSE 69.89 4 17.47 1.99 .11 

 intentions 11.88 4 2.97 3.33 .02 
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Table 15H: Multivariate testsc for the RTPB constructs and intentions (change 

scores baseline-data collection 2). 

Effect Value F 

Hypothesis 

df Error df Sig. 

Intercept Pillai's Trace .19 4.34a
 4 76 .00 

Wilks' 

Lambda 

.81 4.34a 4 76 .00 

Hotelling's 

Trace 

.23 4.34a 4 76 .00 

Roy's Largest 

Root 

.23 4.34a 4 76 .00 

Sex Pillai's Trace .05 1.07a 4 76 .38 

Wilks' 

Lambda 

.95 1.07a 4 76 .38 

Hotelling's 

Trace 

.06 1.07a 4 76 .38 

Roy's Largest 

Root 

.06 1.07a 4 76 .38 

Baseline 

age 

(years) 

Pillai's Trace .03 .50a 4 76 .73 

Wilks' 

Lambda 

.97 .50a 4 76 .73 

Hotelling's 

Trace 

.03 .50a 4 76 .73 

Roy's Largest 

Root 

.03 .50a 4 76 .73 

Baseline 

attitude 

Pillai's Trace .53 21.17a 4 76 .00 

Wilks' 

Lambda 

.47 21.17a 4 76 .00 

Hotelling's 

Trace 

1.11 21.17a 4 76 .00 

Roy's Largest 

Root 

1.11 21.17a 4 76 .00 

 



 

307 
 

Table 15H: Continued. 

Effect Value F 

Hypothesis 

df Error df Sig. 

Baseline 

subjective 

norms 

Pillai's Trace .37 11.23a 4 76 .00 

Wilks' 

Lambda 

.63 11.23a 4 76 .00 

Hotelling's 

Trace 

.59 11.23a 4 76 .00 

Roy's Largest 

Root 

.59 11.23a 4 76 .00 

Baseline 

BSSE 

Pillai's Trace .37 11.09a 4 76 .00 

Wilks' 

Lambda 

.63 11.09a 4 76 .00 

Hotelling's 

Trace 

.58 11.09a 4 76 .00 

Roy's Largest 

Root 

.58 11.09a 4 76 .00 

Baseline 

intentions 

Pillai's Trace .36 10.48a 4 76 .00 

Wilks' 

Lambda 

.64 10.48a 4 76 .00 

Hotelling's 

Trace 

.55 10.48a 4 76 .00 

Roy's Largest 

Root 

.55 10.48a 4 76 .00 

Conditions Pillai's Trace .11 .77 12 234 .68 

Wilks' 

Lambda 

.89 .77 12 201.37 .68 

Hotelling's 

Trace 

.12 .77 12 224 .69 

Roy's Largest 

Root 

.10 1.92b 4 78 .12 
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Notes: 

a. Exact statistic 

b. The statistic is an upper bound on F that yields a lower bound on the significance 

level. 

c. Design: Intercept + baseline age (years) + sex + baseline attitude + baseline 

subjective norms + baseline BSSE + baseline intentions + conditions. 
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Table 16H: Tests of between-subjects effects (change scores baseline-data 

collection 2). 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Model 

change in attitude 

(baseline-DC 2) 

65.47a 9 7.27 11.92 .00 

change in SN 

(baseline-DC 2) 

30.33b 9 3.37 3.39 .00 

change in BSSE 

(baseline-DC 2) 

560.85c 9 62.32 5.29 .00 

change in intentions 

(baseline-DC 2) 

46.22d 9 5.14 3.48 .00 

Intercept change in attitude 

(baseline-DC 2) 

5.35 1 5.35 8.77 .00 

change in SN 

(baseline-DC 2) 

1.75 1 1.75 1.76 .19 

change in BSSE 

(baseline-DC 2) 

100.12 1 100.12 8.49 .00 

change in intentions 

(baseline-DC 2) 

.23 1 .23 .16 .69 

Baseline 

age (years) 

change in attitude 

(baseline-DC 2) 

.10 1 .10 .17 .68 

change in SN 

(baseline-DC 2) 

.08 1 .08 .08 .78 

change in BSSE 

(baseline-DC 2) 

19.72 1 19.72 1.67 .20 

change in intentions 

(baseline-DC 2) 

.03 1 .03 .02 .88 
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Table 16H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Sex change in attitude 

(baseline-DC 2) 

1.45 1 1.45 2.38 .13 

change in SN 

(baseline-DC 2) 

.01 1 .01 .01 .90 

change in BSSE 

(baseline-DC 2) 

12.85 1 12.85 1.09 .30 

change in intentions 

(baseline-DC 2) 

.17 1 .17 .12 .74 

Baseline 

attitude 

change in attitude 

(baseline-DC 2) 

50.67 1 50.67 83.04 .00 

change in SN 

(baseline-DC 2) 

.07 1 .07 .07 .79 

change in BSSE 

(baseline-DC 2) 

1.48 1 1.48 .13 .72 

change in intentions 

(baseline-DC 2) 

.43 1 .43 .29 .59 

Baseline 

SN 

change in attitude 

(baseline-DC 2) 

2.33 1 2.33 3.83 .05 

change in SN 

(baseline-DC 2) 

22.05 1 22.05 22.17 .00 

change in BSSE 

(baseline-DC 2) 

15.30 1 15.30 1.30 .26 

change in intentions 

(baseline-DC 2) 

5.70 1 5.70 3.87 .05 



 

311 
 

Table 16H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline 

BSSE 

change in attitude 

(baseline-DC 2) 

.25 1 .25 .41 .52 

change in SN 

(baseline-DC 2) 

.55 1 .55 .56 .46 

change in BSSE 

(baseline-DC 2) 

474.34 1 474.34 40.24 .00 

change in intentions 

(baseline-DC 2) 

.26 1 .26 .17 .68 

Baseline 

intentions 

change in attitude 

(baseline-DC 2) 

2.44 1 2.44 4.00 .05 

change in SN 

(baseline-DC 2) 

.88 1 .88 .88 .35 

change in BSSE 

(baseline-DC 2) 

17.87 1 17.87 1.52 .22 

change in intentions 

(baseline-DC 2) 

32.00 1 32.00 21.70 .00 

Conditions change in attitude 

(baseline-DC 2) 

3.30 3 1.10 1.80 .15 

change in SN 

(baseline-DC 2) 

.97 3 .32 .33 .81 

change in BSSE 

(baseline-DC 2) 

4.27 3 1.42 .12 .95 

change in intentions 

(baseline-DC 2) 

1.64 3 .55 .37 .77 
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Table 16H: Continued. 
Source Dependent Variable Type III 

Sum of 

Squares 

df Mean 

Square F Sig. 

Error change in attitude 

(baseline-DC 2) 

48.20 79 .61 
  

change in SN 

(baseline-DC 2) 

78.54 79 .99 
  

change in BSSE 

(baseline-DC 2) 

931.15 79 11.79 
  

change in intentions 

(baseline-DC 2) 

116.47 79 1.47 
  

Total change in attitude 

(baseline-DC 2) 

116.92 89 
   

change in SN 

(baseline-DC 2) 

112.00 89 
   

change in BSSE 

(baseline-DC 2) 

1492.00 89 
   

change in intentions 

(baseline-DC 2) 

163.89 89 
   

Corrected 

Total 

change in attitude 

(baseline-DC 2) 

113.67 88 
   

change in SN 

(baseline-DC 2) 

108.88 88 
   

change in BSSE 

(baseline-DC 2) 

1492.00 88 
   

change in intentions 

(baseline-DC 2) 

162.69 88 
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Notes:  

a. R Squared = .576 (Adjusted R Squared = .528) 

b. R Squared = .279 (Adjusted R Squared = .196) 

c. R Squared = .376 (Adjusted R Squared = .305) 

d. R Squared = .284 (Adjusted R Squared = .203) 
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Table 17H: Multivariate testsc for the RTPB constructs and intentions (change 

scores baseline-data collection 3). 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Intercept Pillai's Trace .18 6.93a 4 128 .00 

Wilks' 

Lambda 

.82 6.93a 4 128 .00 

Hotelling's 

Trace 

.22 6.93a 4 128 .00 

Roy's Largest 

Root 

.22 6.93a 4 128 .00 

Sex Pillai's Trace .07 2.37a 4 128 .06 

Wilks' 

Lambda 

.93 2.37a 4 128 .06 

Hotelling's 

Trace 

.07 2.37a 4 128 .06 

Roy's Largest 

Root 

.07 2.37a 4 128 .06 

Baseline 

age 

(years) 

Pillai's Trace .04 1.41a 4 128 .23 

Wilks' 

Lambda 

.96 1.41a 4 128 .23 

Hotelling's 

Trace 

.04 1.41a 4 128 .23 

Roy's Largest 

Root 

.04 1.41a 4 128 .23 

Baseline 

attitude 

Pillai's Trace .49 30.65a 4 128 .00 

Wilks' 

Lambda 

.51 30.65a 4 128 .00 

Hotelling's 

Trace 

.96 30.65a 4 128 .00 

Roy's Largest 

Root 

.96 30.65a 4 128 .00 
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Table 17H: Continued. 

Effect Value F 

Hypothesis 

df Error df Sig. 

Baseline 

subjective 

norms 

Pillai's Trace .32 15.14a 4 128 .00 

Wilks' 

Lambda 

.68 15.14a 4 128 .00 

Hotelling's 

Trace 

.47 15.14a 4 128 .00 

Roy's Largest 

Root 

.47 15.14a 4 128 .00 

Baseline 

BSSE 

Pillai's Trace .48 29.77a 4 128 .00 

Wilks' 

Lambda 

.52 29.77a 4 128 .00 

Hotelling's 

Trace 

.93 29.77a 4 128 .00 

Roy's Largest 

Root 

.93 29.77a 4 128 .00 

Baseline 

intentions 

Pillai's Trace .42 23.09a 4 128 .00 

Wilks' 

Lambda 

.58 23.09a 4 128 .00 

Hotelling's 

Trace 

.72 23.09a 4 128 .00 

Roy's Largest 

Root 

.72 23.09a 4 128 .00 

Conditions Pillai's Trace .13 1.51 12 390 .12 

Wilks' 

Lambda 

.87 1.52 12 338.95 .11 

Hotelling's 

Trace 

.15 1.53 12 380 .11 

Roy's Largest 

Root 

.11 3.57b 4 130 .01 
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Notes: 

a. Exact statistic 

b. The statistic is an upper bound on F that yields a lower bound on the significance 

level. 

c. Design: Intercept + baseline age (years) + sex + baseline attitude + baseline 

subjective norms + baseline BSSE + baseline intentions + conditions. 
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Table 18H: Tests of between-subjects effects (change scores baseline-data 

collection 3). 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Model 

change in attitude 

(baseline-DC 3) 

101.24a 9 11.25 11.87 .00 

change in SN 

(baseline-DC 3) 

44.10b 9 4.90 6.26 .00 

change in BSSE 

(baseline-DC 3) 

1355.52c 9 150.61 14.38 .00 

change in intentions 

(baseline-DC 3) 

83.79d 9 9.31 7.81 .00 

Intercept change in attitude 

(baseline-DC 3) 

7.92 1 7.92 8.36 .00 

change in SN 

(baseline-DC 3) 

7.58 1 7.58 9.68 .00 

change in BSSE 

(baseline-DC 3) 

188.20 1 188.20 17.97 .00 

change in intentions 

(baseline-DC 3) 

4.01 1 4.01 3.37 .07 

Baseline 

age 

(years) 

change in attitude 

(baseline-DC 3) 

.19 1 .19 .20 .65 

change in SN 

(baseline-DC 3) 

2.95 1 2.95 3.77 .05 

change in BSSE 

(baseline-DC 3) 

75.06 1 75.06 7.17 .01 

change in intentions 

(baseline-DC 3) 

.65 1 .65 .55 .46 
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Table 18H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Sex change in attitude 

(baseline-DC 3) 

.10 1 .10 .10 .75 

change in SN 

(baseline-DC 3) 

3.21 1 3.21 4.11 .04 

change in BSSE 

(baseline-DC 3) 

.60 1 .60 .06 .81 

change in intentions 

(baseline-DC 3) 

4.50 1 4.50 3.77 .05 

Baseline 

attitude 

change in attitude 

(baseline-DC 3) 

93.81 1 93.81 98.98 .00 

change in SN 

(baseline-DC 3) 

.22 1 .22 .29 .59 

change in BSSE 

(baseline-DC 3) 

64.95 1 64.95 6.20 .01 

change in intentions 

(baseline-DC 3) 

.52 1 .52 .44 .51 

Baseline 

subjective 

norms 

change in attitude 

(baseline-DC 3) 

.34 1 .34 .36 .55 

change in SN 

(baseline-DC 3) 

35.68 1 35.68 45.62 .00 

change in BSSE 

(baseline-DC 3) 

4.91 1 4.91 .47 .49 

change in intentions 

(baseline-DC 3) 

.03 1 .03 .02 .88 
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Table 18H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline 

BSSE 

change in attitude 

(baseline-DC 3) 

1.46 1 1.46 1.54 .22 

change in SN 

(baseline-DC 3) 

.86 1 .86 1.11 .29 

change in BSSE 

(baseline-DC 3) 

1169.73 1 1169.73 111.67 .00 

change in intentions 

(baseline-DC 3) 

.17 1 .17 .14 .71 

Baseline 

intentions 

change in attitude 

(baseline-DC 3) 

5.50 1 5.50 5.81 .02 

change in SN 

(baseline-DC 3) 

.72 1 .72 .92 .34 

change in BSSE 

(baseline-DC 3) 

30.77 1 30.77 2.94 .09 

change in intentions 

(baseline-DC 3) 

56.90 1 56.90 47.73 .00 

Conditions change in attitude 

(baseline-DC 3) 

3.19 3 1.06 1.12 .34 

change in SN 

(baseline-DC 3) 

.38 3 .13 .16 .92 

change in BSSE 

(baseline-DC 3) 

63.59 3 21.20 2.02 .11 

change in intentions 

(baseline-DC 3) 

6.98 3 2.33 1.95 .12 
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Table 18H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Error change in attitude 

(baseline-DC 3) 

124.15 131 .95 
  

change in SN 

(baseline-DC 3) 

102.46 131 .78 
  

change in BSSE 

(baseline-DC 3) 

1372.24 131 10.48 
  

change in intentions 

(baseline-DC 3) 

156.15 131 1.19 
  

Total change in attitude 

(baseline-DC 3) 

225.44 141 
   

change in SN 

(baseline-DC 3) 

148.78 141 
   

change in BSSE 

(baseline-DC 3) 

2803.00 141 
   

change in intentions 

(baseline-DC 3) 

241.33 141 
   

Corrected 

Total 

change in attitude 

(baseline-DC 3) 

225.40 140 
   

change in SN 

(baseline-DC 3) 

146.56 140 
   

change in BSSE 

(baseline-DC 3) 

2727.76 140 
   

change in intentions 

(baseline-DC 3) 

239.94 140 
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Notes: 

a. R Squared = .449 (Adjusted R Squared = .411) 

b. R Squared = .301 (Adjusted R Squared = .253) 

c. R Squared = .497 (Adjusted R Squared = .462) 

d. R Squared = .349 (Adjusted R Squared = .304) 
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Table 19H: Multivariate testsc for the RTPB constructs and intentions (change 

scores baseline-post intervention). 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Intercept Pillai's Trace .11 4.35a 4 138 .00 

Wilks' 

Lambda 

.89 4.35a 4 138 .00 

Hotelling's 

Trace 

.13 4.35a 4 138 .00 

Roy's Largest 

Root 

.13 4.35a 4 138 .00 

Sex Pillai's Trace .02 .84a 4 138 .50 

Wilks' 

Lambda 

.98 .84a 4 138 .50 

Hotelling's 

Trace 

.02 .84a 4 138 .50 

Roy's Largest 

Root 

.02 .84a 4 138 .50 

Baseline 

age 

(years) 

Pillai's Trace .05 1.71a 4 138 .15 

Wilks' 

Lambda 

.95 1.71a 4 138 .15 

Hotelling's 

Trace 

.05 1.71a 4 138 .15 

Roy's Largest 

Root 

.05 1.71a 4 138 .15 

Baseline 

attitude 

Pillai's Trace .44 26.71a 4 138 .00 

Wilks' 

Lambda 

.56 26.71a 4 138 .00 

Hotelling's 

Trace 

.77 26.71a 4 138 .00 

Roy's Largest 

Root 

.77 26.71a 4 138 .00 
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Table 19H: Continued. 

Effect Value F 

Hypothesis 

df Error df Sig. 

Baseline 

subjective 

norms 

Pillai's Trace .32 16.10a 4 138 .00 

Wilks' 

Lambda 

.68 16.10a 4 138 .00 

Hotelling's 

Trace 

.47 16.10a 4 138 .00 

Roy's Largest 

Root 

.47 16.10a 4 138 .00 

Baseline 

BSSE 

Pillai's Trace .50 34.10a 4 138 .00 

Wilks' 

Lambda 

.50 34.10a 4 138 .00 

Hotelling's 

Trace 

.99 34.10a 4 138 .00 

Roy's Largest 

Root 

.99 34.10a 4 138 .00 

Baseline 

intentions 

Pillai's Trace .35 18.71a 4 138 .00 

Wilks' 

Lambda 

.65 18.71a 4 138 .00 

Hotelling's 

Trace 

.54 18.71a 4 138 .00 

Roy's Largest 

Root 

.54 18.71a 4 138 .00 

Conditions Pillai's Trace .07 .81 12 420 .64 

Wilks' 

Lambda 

.93 .80 12 365.41 .65 

Hotelling's 

Trace 

.07 .80 12 410 .65 

Roy's Largest 

Root 

.04 1.55b 4 140 .19 
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Notes: 

a. Exact statistic 

b. The statistic is an upper bound on F that yields a lower bound on the significance 

level. 

c. Design: Intercept + baseline age (years) + sex + baseline attitude + baseline 

subjective norms + baseline BSSE + baseline intentions + conditions. 
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Table 20H: Tests of between-subjects effects (change scores baseline-post 

intervention). 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Model 

change in attitude 

(baseline-post 

intervention) 

91.00a 9 10.11 10.16 .00 

change in SN 

(baseline-post 

intervention) 

84.34b 9 9.37 7.51 .00 

change in BSSE 

(baseline-post 

intervention) 

1692.18c 9 188.02 13.49 .00 

change in intentions 

(baseline-post 

intervention) 

102.73d 9 11.41 7.51 .00 

Intercept change in attitude 

(baseline-post 

intervention) 

3.37 1 3.37 3.39 .07 

change in SN 

(baseline-post 

intervention) 

14.11 1 14.11 11.30 .00 

change in BSSE 

(baseline-post 

intervention) 

134.69 1 134.69 9.66 .00 

change in intentions 

(baseline-post 

intervention) 

11.00 1 11.00 7.23 .01 
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Table 20H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline 

age 

(years) 

change in attitude 

(baseline-post 

intervention) 

.27 1 .27 .27 .60 

change in SN 

(baseline-post 

intervention) 

1.12 1 1.12 .90 .35 

change in BSSE 

(baseline-post 

intervention) 

30.86 1 30.86 2.21 .14 

change in intentions 

(baseline-post 

intervention) 

.76 1 .76 .50 .48 

Sex change in attitude 

(baseline-post 

intervention) 

.09 1 .09 .09 .76 

change in SN 

(baseline-post 

intervention) 

1.56 1 1.56 1.25 .27 

change in BSSE 

(baseline-post 

intervention) 

5.46 1 5.46 .39 .53 

change in intentions 

(baseline-post 

intervention) 

2.74 1 2.74 1.80 .18 
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Table 20H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline 

attitude 

change in attitude 

(baseline-post 

intervention) 

77.49 1 77.49 77.85 .00 

change in SN 

(baseline-post 

intervention) 

.05 1 .05 .04 .83 

change in BSSE 

(baseline-post 

intervention) 

200.81 1 200.81 14.41 .00 

change in intentions 

(baseline-post 

intervention) 

.10 1 .10 .07 .80 

Baseline 

subjective 

norms 

change in attitude 

(baseline-post 

intervention) 

.25 1 .25 .25 .62 

change in SN 

(baseline-post 

intervention) 

60.84 1 60.84 48.72 .00 

change in BSSE 

(baseline-post 

intervention) 

.91 1 .91 .07 .80 

change in intentions 

(baseline-post 

intervention) 

.66 1 .66 .43 .51 
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Table 20H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline 

BSSE 

change in attitude 

(baseline-post 

intervention) 

3.32 1 3.32 3.33 .07 

change in SN 

(baseline-post 

intervention) 

.63 1 .63 .50 .48 

change in BSSE 

(baseline-post 

intervention) 

1533.96 1 1533.96 110.07 .00 

change in intentions 

(baseline-post 

intervention) 

.77 1 .77 .51 .48 

Baseline 

intentions 

change in attitude 

(baseline-post 

intervention) 

1.35 1 1.35 1.36 .25 

change in SN 

(baseline-post 

intervention) 

.71 1 .71 .57 .45 

change in BSSE 

(baseline-post 

intervention) 

5.92 1 5.92 .42 .52 

change in intentions 

(baseline-post 

intervention) 

61.73 1 61.73 40.61 .00 
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Table 20H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Conditions change in attitude 

(baseline-post 

intervention) 

2.74 3 .91 .92 .43 

change in SN 

(baseline-post 

intervention) 

5.82 3 1.94 1.55 .20 

change in BSSE 

(baseline-post 

intervention) 

27.93 3 9.31 .67 .57 

change in intentions 

(baseline-post 

intervention) 

4.13 3 1.38 .90 .44 

Error change in attitude 

(baseline-post 

intervention) 

140.35 141 1.00 

  

change in SN 

(baseline-post 

intervention) 

176.06 141 1.25 

  

change in BSSE 

(baseline-post 

intervention) 

1965.09 141 13.94 

  

change in intentions 

(baseline-post 

intervention) 

214.33 141 1.52 
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Table 20H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Total change in attitude 

(baseline-post 

intervention) 

231.36 151 

   

change in SN 

(baseline-post 

intervention) 

268.67 151 

   

change in BSSE 

(baseline-post 

intervention) 

3704.00 151 

   

change in intentions 

(baseline-post 

intervention) 

317.44 151 

   

Corrected 

Total 

change in attitude 

(baseline-post 

intervention) 

231.36 150 

   

change in SN 

(baseline-post 

intervention) 

260.40 150 

   

change in BSSE 

(baseline-post 

intervention) 

3657.27 150 

   

change in intentions 

(baseline-post 

intervention) 

317.06 150 
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Notes:  

a. R Squared = .393 (Adjusted R Squared = .355) 

b. R Squared = .324 (Adjusted R Squared = .281) 

c. R Squared = .463 (Adjusted R Squared = .428) 

d. R Squared = .324 (Adjusted R Squared = .281) 
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Table 21H: Multivariate testsc for the RTPB constructs and intentions (change 

scores data collection 2-data collection 3). 

Effect Value F 

Hypothesis 

df Error df Sig. 

Intercept Pillai's Trace .16 3.53a 4 73 .01 

Wilks' 

Lambda 

.84 3.53a 4 73 .01 

Hotelling's 

Trace 

.19 3.53a 4 73 .01 

Roy's 

Largest Root 

.19 3.53a 4 73 .01 

Sex Pillai's Trace .12 2.47a 4 73 .05 

Wilks' 

Lambda 

.88 2.47a 4 73 .05 

Hotelling's 

Trace 

.14 2.47a 4 73 .05 

Roy's 

Largest Root 

.14 2.47a 4 73 .05 

DC 2 age 

(years) 

Pillai's Trace .06 1.17a 4 73 .33 

Wilks' 

Lambda 

.94 1.17a 4 73 .33 

Hotelling's 

Trace 

.06 1.17a 4 73 .33 

Roy's 

Largest Root 

.06 1.17a 4 73 .33 

DC 2 

attitude 

Pillai's Trace .46 15.24a 4 73 .00 

Wilks' 

Lambda 

.54 15.24a 4 73 .00 

Hotelling's 

Trace 

.84 15.24a 4 73 .00 

Roy's 

Largest Root 

.84 15.24a 4 73 .00 
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Table 21H: Continued. 

Effect Value F 

Hypothesis 

df Error df Sig. 

DC 2 

subjective 

norms 

Pillai's Trace .40 12.18a 4 73 .00 

Wilks' 

Lambda 

.60 12.18a 4 73 .00 

Hotelling's 

Trace 

.67 12.18a 4 73 .00 

Roy's Largest 

Root 

.67 12.18a 4 73 .00 

DC 2 

BSSE 

Pillai's Trace .36 10.23a 4 73 .00 

Wilks' 

Lambda 

.64 10.23a 4 73 .00 

Hotelling's 

Trace 

.56 10.23a 4 73 .00 

Roy's Largest 

Root 

.56 10.23a 4 73 .00 

DC 2 

intentions 

Pillai's Trace .38 11.21a 4 73 .00 

Wilks' 

Lambda 

.62 11.21a 4 73 .00 

Hotelling's 

Trace 

.61 11.21a 4 73 .00 

Roy's Largest 

Root 

.61 11.21a 4 73 .00 

Conditions Pillai's Trace .17 1.13 12 225 .34 

Wilks' 

Lambda 

.84 1.12 12 193.43 .35 

Hotelling's 

Trace 

.18 1.10 12 215 .36 

Roy's Largest 

Root 

.12 2.16b 4 75 .08 
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Notes: 

a. Exact statistic 

b. The statistic is an upper bound on F that yields a lower bound on the significance 

level. 

c. Design: Intercept + age dc2 + sex + DC 2 attitude + DC 2 subjective norms + DC 2 

BSSE + DC 2 intentions + conditions. 
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Table 22H: Tests of between-subjects effects (change scores DC 2-DC 3). 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Model 

change in attitude 

(DC 2-DC 3) 

43.58a 9 4.84 5.78 .00 

change in SN (DC 

2-DC 3) 

32.14b 9 3.57 5.29 .00 

change in BSSE 

(DC 2-DC 3) 

497.72c 9 55.30 5.04 .00 

change in intentions 

(DC 2-DC 3) 

33.79d 9 3.75 3.34 .00 

Intercept change in attitude 

(DC 2-DC 3) 

3.87 1 3.87 4.63 .03 

change in SN (DC 

2-DC 3) 

6.58 1 6.58 9.75 .00 

change in BSSE 

(DC 2-DC 3) 

75.33 1 75.33 6.86 .01 

change in intentions 

(DC 2-DC 3) 

5.04 1 5.04 4.49 .04 

DC 2 age 

(years) 

change in attitude 

(DC 2-DC 3) 

.45 1 .45 .54 .47 

change in SN (DC 

2-DC 3) 

6.41 1 6.41 9.49 .00 

change in BSSE 

(DC 2-DC 3) 

15.62 1 15.62 1.42 .24 

change in intentions 

(DC 2-DC 3) 

3.84 1 3.84 3.42 .07 
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Table 22H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Sex change in attitude 

(DC 2-DC 3) 

1.89 1 1.89 2.26 .14 

change in SN (DC 

2-DC 3) 

1.12 1 1.12 1.66 .20 

change in BSSE 

(DC 2-DC 3) 

34.37 1 34.37 3.13 .08 

change in intentions 

(DC 2-DC 3) 

1.70 1 1.70 1.51 .22 

DC 2 

attitude 

change in attitude 

(DC 2-DC 3) 

36.04 1 36.04 43.05 .00 

change in SN (DC 

2-DC 3) 

.77 1 .77 1.14 .29 

change in BSSE 

(DC 2-DC 3) 

2.66 1 2.66 .24 .62 

change in intentions 

(DC 2-DC 3) 

.36 1 .36 .32 .57 

DC 2 

subjective 

norms 

change in attitude 

(DC 2-DC 3) 

.09 1 .09 .11 .74 

change in SN (DC 

2-DC 3) 

27.40 1 27.40 40.60 .00 

change in BSSE 

(DC 2-DC 3) 

.52 1 .52 .05 .83 

change in intentions 

(DC 2-DC 3) 

.02 1 .02 .02 .89 
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Table 22H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

DC 2 

BSSE 

change in attitude 

(DC 2-DC 3) 

.48 1 .48 .58 .45 

change in SN (DC 

2-DC 3) 

.68 1 .68 1.00 .32 

change in BSSE 

(DC 2-DC 3) 

376.18 1 376.18 34.28 .00 

change in intentions 

(DC 2-DC 3) 

.04 1 .04 .03 .86 

DC 2 

intentions 

change in attitude 

(DC 2-DC 3) 

5.65 1 5.65 6.75 .01 

change in SN (DC 

2-DC 3) 

1.12 1 1.12 1.66 .20 

change in BSSE 

(DC 2-DC 3) 

23.61 1 23.61 2.15 .15 

change in intentions 

(DC 2-DC 3) 

13.40 1 13.40 11.94 .00 

Conditions change in attitude 

(DC 2-DC 3) 

2.49 3 .83 .99 .40 

change in SN (DC 

2-DC 3) 

1.20 3 .40 .59 .62 

change in BSSE 

(DC 2-DC 3) 

20.40 3 6.80 .62 .60 

change in intentions 

(DC 2-DC 3) 

3.96 3 1.32 1.18 .32 
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Table 22H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Error change in attitude 

(DC 2-DC 3) 

63.63 76 .84 
  

change in SN (DC 

2-DC 3) 

51.29 76 .67 
  

change in BSSE 

(DC 2-DC 3) 

834.09 76 10.97 
  

change in intentions 

(DC 2-DC 3) 

85.34 76 1.12 
  

Total change in attitude 

(DC 2-DC 3) 

107.52 86 
   

change in SN (DC 

2-DC 3) 

84.44 86 
   

change in BSSE 

(DC 2-DC 3) 

1332.00 86 
   

change in intentions 

(DC 2-DC 3) 

122.89 86 
   

Corrected 

Total 

change in attitude 

(DC 2-DC 3) 

107.21 85 
   

change in SN (DC 

2-DC 3) 

83.43 85 
   

change in BSSE 

(DC 2-DC 3) 

1331.81 85 
   

change in intentions 

(DC 2-DC 3) 

119.12 85 
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Notes:  

a. R Squared = .407 (Adjusted R Squared = .336) 

b. R Squared = .385 (Adjusted R Squared = .312) 

c. R Squared = .374 (Adjusted R Squared = .300) 

d. R Squared = .284 (Adjusted R Squared = .199)



 

340 
 

Table 23H: Multivariate testsc for the RTPB constructs and intentions (change 

scores data collection 2-post intervention). 

Effect Value F 

Hypothesis 

df Error df Sig. 

Intercept Pillai's Trace .07 1.69a 4 90 .16 

Wilks' 

Lambda 

.93 1.69a 4 90 .16 

Hotelling's 

Trace 

.08 1.69a 4 90 .16 

Roy's Largest 

Root 

.08 1.69a 4 90 .16 

Sex Pillai's Trace .01 .18a 4 90 .95 

Wilks' 

Lambda 

.99 .18a 4 90 .95 

Hotelling's 

Trace 

.01 .18a 4 90 .95 

Roy's Largest 

Root 

.01 .18a 4 90 .95 

DC 2 age 

(years) 

Pillai's Trace .03 .61a 4 90 .66 

Wilks' 

Lambda 

.97 .61a 4 90 .66 

Hotelling's 

Trace 

.03 .61a 4 90 .66 

Roy's Largest 

Root 

.03 .61a 4 90 .66 

DC 2 

attitude 

Pillai's Trace .27 8.46a 4 90 .00 

Wilks' 

Lambda 

.73 8.46a 4 90 .00 

Hotelling's 

Trace 

.38 8.46a 4 90 .00 

Roy's Largest 

Root 

.38 8.46a 4 90 .00 
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Table 23H: Continued. 

Effect Value F 

Hypothesis 

df Error df Sig. 

DC 2 

subjective 

norms 

Pillai's Trace .29 9.39a 4 90 .00 

Wilks' 

Lambda 

.71 9.39a 4 90 .00 

Hotelling's 

Trace 

.42 9.39a 4 90 .00 

Roy's Largest 

Root 

.42 9.39a 4 90 .00 

DC 2 

BSSE 

Pillai's Trace .48 20.86a 4 90 .00 

Wilks' 

Lambda 

.52 20.86a 4 90 .00 

Hotelling's 

Trace 

.93 20.86a 4 90 .00 

Roy's Largest 

Root 

.93 20.86a 4 90 .00 

DC 2 

intentions 

Pillai's Trace .49 21.35a 4 90 .00 

Wilks' 

Lambda 

.51 21.35a 4 90 .00 

Hotelling's 

Trace 

.95 21.35a 4 90 .00 

Roy's Largest 

Root 

.95 21.35a 4 90 .00 

Conditions Pillai's Trace .11 .86 12 276 .59 

Wilks' 

Lambda 

.90 .85 12 238.41 .60 

Hotelling's 

Trace 

.11 .84 12 266 .61 

Roy's Largest 

Root 

.07 1.59b 4 92 .18 
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Notes: 

a. Exact statistic 

b. The statistic is an upper bound on F that yields a lower bound on the significance 

level. 

c. Design: Intercept + age dc2 + sex + DC 2 attitude + DC 2 subjective norms + DC 2 

BSSE + DC 2 intentions + conditions. 
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Table 24H: Tests of between-subjects effects (change scores DC 2-post 

intervention). 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Model 

change in attitude (DC 2-

post intervention) 

26.36a 9 2.93 2.88 .00 

change in SN (DC 2-post 

intervention) 

34.16b 9 3.80 4.21 .00 

change in BSSE (DC 2-

post intervention) 

609.52c 9 67.72 5.59 .00 

change in intentions (DC 

2-post intervention) 

72.17d 9 8.02 6.07 .00 

Intercept change in attitude (DC 2-

post intervention) 

1.08 1 1.08 1.06 .31 

change in SN (DC 2-post 

intervention) 

4.27 1 4.27 4.73 .03 

change in BSSE (DC 2-

post intervention) 

53.46 1 53.46 4.41 .04 

change in intentions (DC 

2-post intervention) 

2.31 1 2.31 1.75 .19 

DC 2 age 

(years) 

change in attitude (DC 2-

post intervention) 

.08 1 .08 .08 .78 

change in SN (DC 2-post 

intervention) 

.57 1 .57 .63 .43 

change in BSSE (DC 2-

post intervention) 

3.05 1 3.05 .25 .62 

change in intentions (DC 

2-post intervention) 

.47 1 .47 .35 .55 
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Table 24H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Sex change in attitude (DC 2-

post intervention) 

.17 1 .17 .16 .69 

change in SN (DC 2-post 

intervention) 

.38 1 .38 .43 .52 

change in BSSE (DC 2-

post intervention) 

5.74 1 5.74 .47 .49 

change in intentions (DC 

2-post intervention) 

.87 1 .87 .65 .42 

DC 2 

attitude 

change in attitude (DC 2-

post intervention) 

18.44 1 18.44 18.13 .00 

Change in SN (DC 2-post 

intervention) 

1.61 1 1.61 1.78 .19 

Change in BSSE (DC 2-

post intervention) 

.15 1 .15 .01 .91 

Change in intentions (DC 

2-post intervention) 

5.45 1 5.45 4.12 .05 

DC 2 

subjective 

norms 

Change in attitude (DC 

2-post intervention) 

.13 1 .13 .13 .72 

Change in SN (DC 2-post 

intervention) 

27.23 1 27.23 30.17 .00 

Change in BSSE (DC 2-

post intervention) 

3.91 1 3.91 .32 .57 

change in intentions (DC 

2-post intervention) 

.04 1 .04 .03 .85 
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Table 24H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

DC 2 

BSSE 

change in attitude (DC 2-

post intervention) 

3.97 1 3.97 3.90 .05 

change in SN (DC 2-post 

intervention) 

.01 1 .01 .01 .94 

change in BSSE (DC 2-

post intervention) 

508.42 1 508.42 41.94 .00 

change in intentions (DC 

2-post intervention) 

1.91 1 1.91 1.44 .23 

DC 2 

intentions 

change in attitude (DC 2-

post intervention) 

.30 1 .30 .29 .59 

change in SN (DC 2-post 

intervention) 

.01 1 .01 .01 .91 

change in BSSE (DC 2-

post intervention) 

52.99 1 52.99 4.37 .04 

change in intentions (DC 

2-post intervention) 

56.14 1 56.14 42.47 .00 

Conditions change in attitude (DC 2-

post intervention) 

1.68 3 .56 .55 .65 

change in SN (DC 2-post 

intervention) 

2.93 3 .98 1.08 .36 

change in BSSE (DC 2-

post intervention) 

53.74 3 17.91 1.48 .23 

change in intentions (DC 

2-post intervention) 

1.24 3 .41 .31 .82 
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Table 24H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Error change in attitude (DC 2-

post intervention) 

94.59 93 1.02 
  

change in SN (DC 2-post 

intervention) 

83.94 93 .90 
  

change in BSSE (DC 2-

post intervention) 

1127.36 93 12.12 
  

change in intentions (DC 

2-post intervention) 

122.94 93 1.32 
  

Total change in attitude (DC 2-

post intervention) 

122.04 103 
   

change in SN (DC 2-post 

intervention) 

118.44 103 
   

change in BSSE (DC 2-

post intervention) 

1773.00 103 
   

change in intentions (DC 

2-post intervention) 

196.67 103 
   

Corrected 

Total 

change in attitude (DC 2-

post intervention) 

120.95 102 
   

change in SN (DC 2-post 

intervention) 

118.09 102 
   

change in BSSE (DC 2-

post intervention) 

1736.87 102 
   

change in intentions (DC 

2-post intervention) 

195.11 102 
   

Notes: 

a. R Squared = .218 (Adjusted R Squared = .142) 

b. R Squared = .289 (Adjusted R Squared = .220) 

c. R Squared = .351 (Adjusted R Squared = .288) 

d. R Squared = .370 (Adjusted R Squared = .309) 
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Table 25H: Multivariate testsc for the RTPB constructs and intentions (change 

scores data collection 3-post intervention). 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Intercept Pillai's Trace .06 1.17a 4 77 .33 

Wilks' 

Lambda 

.94 1.17a 4 77 .33 

Hotelling's 

Trace 

.06 1.17a 4 77 .33 

Roy's Largest 

Root 

.06 1.17a 4 77 .33 

Sex Pillai's Trace .17 3.81a 4 77 .01 

Wilks' 

Lambda 

.83 3.81a 4 77 .01 

Hotelling's 

Trace 

.20 3.81a 4 77 .01 

Roy's Largest 

Root 

.20 3.81a 4 77 .01 

DC 3 age 

(years) 

Pillai's Trace .05 .98a 4 77 .43 

Wilks' 

Lambda 

.95 .98a 4 77 .43 

Hotelling's 

Trace 

.05 .98a 4 77 .43 

Roy's Largest 

Root 

.05 .98a 4 77 .43 

DC 3 

attitude 

Pillai's Trace .20 4.71a 4 77 .00 

Wilks' 

Lambda 

.80 4.71a 4 77 .00 

Hotelling's 

Trace 

.24 4.71a 4 77 .00 

Roy's Largest 

Root 

.24 4.71a 4 77 .00 
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Table 25H: Continued. 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

DC 3 

subjective 

norms 

Pillai's Trace .23 5.62a 4 77 .00 

Wilks' 

Lambda 

.77 5.62a 4 77 .00 

Hotelling's 

Trace 

.29 5.62a 4 77 .00 

Roy's Largest 

Root 

.29 5.62a 4 77 .00 

DC 3 

BSSE 

Pillai's Trace .44 15.23a 4 77 .00 

Wilks' 

Lambda 

.56 15.23a 4 77 .00 

Hotelling's 

Trace 

.79 15.23a 4 77 .00 

Roy's Largest 

Root 

.79 15.23a 4 77 .00 

DC 3 

intentions 

Pillai's Trace .28 7.46a 4 77 .00 

Wilks' 

Lambda 

.72 7.46a 4 77 .00 

Hotelling's 

Trace 

.39 7.46a 4 77 .00 

Roy's Largest 

Root 

.39 7.46a 4 77 .00 

Conditions Pillai's Trace .24 1.68 12 237 .07 

Wilks' 

Lambda 

.78 1.69 12 204.01 .07 

Hotelling's 

Trace 

.27 1.68 12 227 .07 

Roy's Largest 

Root 

.16 3.16b 4 79 .02 
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Notes: a. Exact statistic 

b. The statistic is an upper bound on F that yields a lower bound on the significance 

level. 

c. Design: Intercept + age dc3 + sex + DC 3 attitude + DC 3 subjective norms + DC 3 

BSSE + DC 3 intentions + conditions. 
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Table 26H: Tests of between-subjects effects (change scores DC 2-post 

intervention). 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Model 

change in attitude (DC 3-

post intervention) 

19.00a 9 2.11 2.69 .01 

change in SN (DC 3-post 

intervention) 

22.52b 9 2.50 3.36 .00 

change in BSSE (DC 3-

post intervention) 

754.63c 9 83.85 7.91 .00 

change in intentions (DC 

3-post intervention) 

34.55d 9 3.84 4.28 .00 

Intercept change in attitude (DC 3-

post intervention) 

2.28 1 2.28 2.91 .09 

change in SN (DC 3-post 

intervention) 

1.70 1 1.70 2.28 .13 

change in BSSE (DC 3-

post intervention) 

.43 1 .43 .04 .84 

change in intentions (DC 

3-post intervention) 

1.57 1 1.57 1.75 .19 

DC 3 age 

(years) 

change in attitude (DC 3-

post intervention) 

1.86 1 1.86 2.37 .13 

change in SN (DC 3-post 

intervention) 

1.28 1 1.28 1.72 .19 

change in BSSE (DC 3-

post intervention) 

33.61 1 33.61 3.17 .08 

change in intentions (DC 

3-post intervention) 

13.70 1 13.70 15.26 .00 
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Table 26H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Sex change in attitude (DC 3-

post intervention) 

.03 1 .03 .03 .86 

change in SN (DC 3-post 

intervention) 

.02 1 .02 .03 .86 

change in BSSE (DC 3-

post intervention) 

12.99 1 12.99 1.23 .27 

change in intentions (DC 

3-post intervention) 

.95 1 .95 1.06 .31 

DC 3 

attitude 

change in attitude (DC 3-

post intervention) 

10.75 1 10.75 13.68 .00 

change in SN (DC 3-post 

intervention) 

.98 1 .98 1.32 .25 

change in BSSE (DC 3-

post intervention) 

4.80 1 4.80 .45 .50 

change in intentions (DC 

3-post intervention) 

.01 1 .01 .01 .94 

DC 3 

subjective 

norms 

change in attitude (DC 3-

post intervention) 

.02 1 .02 .02 .89 

change in SN (DC 3-post 

intervention) 

8.17 1 8.17 10.99 .00 

change in BSSE (DC 3-

post intervention) 

34.32 1 34.32 3.24 .08 

change in intentions (DC 

3-post intervention) 

2.54 1 2.54 2.83 .10 
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Table 26H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

DC 3 

BSSE 

change in attitude (DC 3-

post intervention) 

.02 1 .02 .02 .88 

change in SN (DC 3-post 

intervention) 

.02 1 .02 .03 .86 

change in BSSE (DC 3-

post intervention) 

459.02 1 459.02 43.31 .00 

change in intentions (DC 

3-post intervention) 

1.62 1 1.62 1.81 .18 

DC 3 

intentions 

change in attitude (DC 3-

post intervention) 

1.97 1 1.97 2.51 .12 

change in SN (DC 3-post 

intervention) 

.14 1 .14 .18 .67 

change in BSSE (DC 3-

post intervention) 

93.84 1 93.84 8.85 .00 

change in intentions (DC 

3-post intervention) 

9.56 1 9.56 10.65 .00 

Conditions change in attitude (DC 3-

post intervention) 

4.07 3 1.36 1.73 .17 

change in SN (DC 3-post 

intervention) 

3.37 3 1.12 1.51 .22 

change in BSSE (DC 3-

post intervention) 

46.61 3 15.54 1.47 .23 

change in intentions (DC 

3-post intervention) 

5.97 3 1.99 2.22 .09 
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Table 26H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Error change in attitude (DC 3-

post intervention) 

62.84 80 .79 
  

change in SN (DC 3-post 

intervention) 

59.49 80 .74 
  

change in BSSE (DC 3-

post intervention) 

847.83 80 10.60 
  

change in intentions (DC 

3-post intervention) 

71.82 80 .90 
  

Total change in attitude (DC 3-

post intervention) 

81.92 90 
   

change in SN (DC 3-post 

intervention) 

82.78 90 
   

change in BSSE (DC 3-

post intervention) 

1603.00 90 
   

change in intentions (DC 

3-post intervention) 

107.33 90 
   

Corrected 

Total 

change in attitude (DC 3-

post intervention) 

81.83 89 
   

change in SN (DC 3-post 

intervention) 

82.01 89 
   

change in BSSE (DC 3-

post intervention) 

1602.46 89 
   

change in intentions (DC 

3-post intervention) 

106.37 89 
   

Notes: 

a. R Squared = .232 (Adjusted R Squared = .146) 

b. R Squared = .275 (Adjusted R Squared = .193) 

c. R Squared = .471 (Adjusted R Squared = .411) 

d. R Squared = .325 (Adjusted R Squared = .249) 
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Part 4: Measuring the effectiveness of the HAPPY study interventions on the 

MSLTc constructs and intentions change scores 

 

Table 27H: Skewness and Kurtosis scores for change in the MSLTc and 

intentions constructs. 

  Skewness SE 

Normality 

assumed 

Baseline-DC 2 CHLOC -.28 .28 -.97 

 GSE -.78 .28 -2.75 

 HV .01 .28 .03 

 PSI -.88 .28 -3.13 

 Intentions .76 .28 2.70 

Baseline-DC 3 CHLOC .38 .25 1.49 

 GSE -.57 .25 -2.27 

 HV .10 .25 .39 

 PSI -.58 .25 -2.31 

 Intentions .72 .25 2.84 

Baseline-post intervention CHLOC -.31 .22 -1.38 

 GSE -.56 .22 -2.53 

 HV .14 .22 .65 

 PSI -.18 .22 -.80 

 Intentions .34 .22 1.53 

DC 2-DC 3 CHLOC .61 .30 1.99 

 GSE -.42 .30 -1.37 

 HV -.39 .30 -1.27 

 PSI -.74 .30 -2.42 

 Intentions -.49 .30 -1.61 

DC 2 - post intervention CHLOC .38 .27 1.44 

 GSE .27 .27 1.01 

 HV -.10 .27 -.37 

 PSI -.06 .27 -.24 

 Intentions -.41 .27 -1.53 
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Table 27H: Continued. 

  Skewness SE 

Normality 

assumed 

DC 3-post intervention CHLOC -.19 .36 -.54 

 GSE -1.20 .36 -3.32 

 HV -.59 .36 -1.64 

 PSI .46 .36 1.27 

 Intentions .40 .36 1.11 

  Kurtosis SE 

Normality 

assumed 

Baseline-DC 2 CHLOC .26 .56 .46 

 GSE 2.23 .56 3.98 

 HV -.12 .56 -.22 

 PSI 1.93 .56 3.45 

 Intentions 2.21 .56 3.95 

Baseline-DC 3 CHLOC .74 .50 1.48 

 GSE .95 .50 1.90 

 HV 1.60 .50 3.19 

 PSI 2.60 .50 5.19 

 Intentions 3.05 .50 6.10 

Baseline-post intervention CHLOC 1.16 .44 2.64 

 GSE .63 .44 1.44 

 HV .03 .44 .07 

 PSI 1.02 .44 2.32 

 Intentions 2.13 .44 4.84 

DC 2-DC 3 CHLOC .13 .60 .22 

 GSE 1.02 .60 1.70 

 HV -.08 .60 -.13 

 PSI 3.80 .60 6.34 

 Intentions .82 .60 1.37 
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Table 27H: Continued. 

  Kurtosis SE 

Normality 

assumed 

DC 2 - post intervention CHLOC .64 .53 1.22 

 GSE .67 .53 1.28 

 HV -.71 .53 -1.35 

 PSI -.19 .53 -.37 

 Intentions .85 .53 1.62 

DC 3 - post intervention CHLOC -.06 .71 -.08 

 GSE 3.13 .71 4.41 

 HV -.01 .71 -.01 

 PSI 1.13 .71 1.60 

 Intentions 1.45 .71 2.04 
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Table 28H: Test of homogeneity of variance for change in the MSLTc constructs 

and intentions. 

  F df1 df2 Sig. 

Baseline-DC 2 CHLOC .76 3 68 .52 

 GSE 1.24 3 68 .30 

 HV .11 3 68 .95 

 PSI 2.42 3 68 .07 

 Intentions 5.42 3 68 .00 

Baseline-DC 3 CHLOC 2.36 3 87 .08 

 GSE 2.53 3 87 .06 

 HV 4.67 3 87 .00 

 PSI .13 3 87 .94 

 Intentions 1.83 3 87 .15 

Baseline-post intervention CHLOC .25 3 115 .86 

 GSE .32 3 115 .81 

 HV .87 3 115 .46 

 PSI 1.43 3 115 .24 

 Intentions 3.61 3 115 .02 

DC 2-DC 3 CHLOC .82 3 58 .49 

 GSE 3.07 3 58 .03 

 HV 2.02 3 58 .12 

 PSI 4.53 3 58 .01 

 Intentions 7.30 3 58 .00 

DC 2 - post intervention CHLOC 2.16 3 78 .10 

 GSE 1.85 3 78 .15 

 HV .41 3 78 .75 

 PSI 1.80 3 78 .15 

 Intentions 1.83 3 78 .15 

DC 3 - post intervention CHLOC 2.00 3 39 .13 

 GSE 2.63 3 39 .06 

 HV 3.30 3 39 .03 

 PSI 3.85 3 39 .02 

 Intentions 3.60 3 39 .02 
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Table 29H: Test of homogeneity of covariances matrices (Box’s M test). 

 

Box's Test of Equality of 

Covariance Matrices 

Baseline-DC 2 Box's M 52.76 

 F 1.00 

 df1 45.00 

 df2 7144.84 

 Sig. .47 

Baseline-DC 3 Box's M 48.06 

 F .94 

 df1 45.00 

 df2 10679.06 

 Sig. .58 

Baseline-post intervention Box's M 58.35 

 F 1.19 

 df1 45.00 

 df2 20092.83 

 Sig. .18 

DC 2-DC 3 Box's M 79.01 

 F 1.41 

 df1 45.00 

 df2 2995.24 

 Sig. .04 

DC 2 - post intervention Box's M 63.88 

 F 1.24 

 df1 45.00 

 df2 10478.33 

 Sig. .13 

DC 3 - post intervention Box's M 46.12 

 F 1.16 

 df1 30.00 

 df2 1844.56 

 Sig. .25 
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Table 30H: Test of homogeneity of regression slopes. An extract from the tests of 

between-subjects effects table. 

 Source Dependent 

Variable 

Type III Sum 

of Squares 

df Mean 

Square 

F Sig. 

Baseline-

data 

collection 2 

Condition 

* age 

CHLOC 38.41 4 9.60 3.96 .01 

  GSE 24.63 4 6.16 .71 .59 

  HV 2.38 4 .59 .95 .44 

  PSI 1.61 4 .40 1.42 .24 

  Intentions 2.41 4 .60 .33 .86 

 Condition 

* sex 

CHLOC 19.50 4 4.87 2.01 .11 

  GSE 2.89 4 .72 .08 .99 

  HV .86 4 .21 .34 .85 

  PSI .79 4 .20 .70 .60 

  Intentions 5.94 4 1.49 .81 .52 

 Condition 

* baseline 

CHLOC 

CHLOC 139.94 4 34.99 14.44 .00 

  GSE 22.61 4 5.65 .65 .63 

  HV .73 4 .18 .29 .88 

  PSI .14 4 .03 .12 .97 

  Intentions 2.16 4 .54 .29 .88 

 Condition 

* baseline 

GSE 

CHLOC 6.76 4 1.69 .70 .60 

  GSE 121.51 4 30.38 3.52 .01 

  HV 1.84 4 .46 .74 .57 

  PSI 2.43 4 .61 2.15 .09 

  Intentions 1.14 4 .28 .16 .96 
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Table 30H: Continued. 
 Source Dependent 

Variable 

Type III Sum 

of Squares 

df Mean 

Square 

F Sig. 

 Condition 

* baseline 

HV 

CHLOC 7.36 4 1.84 .76 .56 

  GSE 19.18 4 4.79 .55 .70 

  HV 28.99 4 7.25 11.62 .00 

  PSI .62 4 .15 .55 .70 

  Intentions 2.43 4 .61 .33 .85 

 Condition 

* baseline 

PSI 

CHLOC 15.75 4 3.94 1.62 .19 

  GSE 15.13 4 3.78 .44 .78 

  HV .31 4 .08 .12 .97 

  PSI 3.94 4 .99 3.49 .01 

  Intentions 3.70 4 .93 .51 .73 

 Condition 

* baseline 

intentions 

CHLOC 10.34 4 2.58 1.07 .38 

  GSE 40.41 4 10.10 1.17 .34 

  HV 3.01 4 .75 1.21 .32 

  PSI .63 4 .16 .56 .70 

  Intentions 43.90 4 10.97 6.00 .00 

Baseline-

data 

collection 3 

Condition 

* age 

CHLOC 24.97 4 6.24 4.23 .00 

  GSE 11.07 4 2.77 .35 .85 

  HV 3.19 4 .80 .84 .51 

  PSI 1.73 4 .43 1.68 .17 

  Intentions 8.62 4 2.15 1.38 .25 
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Table 30H: Continued. 
 Source Dependent 

Variable 

Type III Sum 

of Squares 

df Mean 

Square 

F Sig. 

 Condition 

* sex 

CHLOC 4.90 4 1.22 .83 .51 

  GSE 38.75 4 9.69 1.21 .32 

  HV 3.31 4 .83 .87 .49 

  PSI 1.26 4 .32 1.23 .31 

  Intentions 2.15 4 .54 .35 .85 

 Condition 

* baseline 

CHLOC 

CHLOC 227.76 4 56.94 38.54 .00 

  GSE 85.87 4 21.47 2.68 .04 

  HV .50 4 .13 .13 .97 

  PSI 1.07 4 .27 1.04 .39 

  Intentions 1.38 4 .35 .22 .93 

 Condition 

* baseline 

GSE 

CHLOC 11.45 4 2.86 1.94 .12 

  GSE 257.37 4 64.34 8.03 .00 

  HV .31 4 .08 .08 .99 

  PSI 2.52 4 .63 2.46 .05 

  Intentions 4.46 4 1.12 .72 .58 

 Condition 

* baseline 

HV 

CHLOC 13.25 4 3.31 2.24 .07 

  GSE 78.99 4 19.75 2.47 .05 

  HV 43.08 4 10.77 11.33 .00 

  PSI 1.34 4 .34 1.31 .28 

  Intentions 5.28 4 1.32 .85 .50 
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Table 30H: Continued. 
 Source Dependent 

Variable 

Type III Sum 

of Squares 

df Mean 

Square 

F Sig. 

 Condition 

* baseline 

PSI 

CHLOC 16.09 4 4.02 2.72 .04 

  GSE 31.96 4 7.99 1.00 .42 

  HV 1.18 4 .29 .31 .87 

  PSI 10.16 4 2.54 9.90 .00 

  Intentions 4.23 4 1.06 .68 .61 

 Condition 

* baseline 

intentions 

CHLOC 4.00 4 1.00 .68 .61 

  GSE 37.68 4 9.42 1.18 .33 

  HV 6.22 4 1.55 1.63 .18 

  PSI 1.14 4 .28 1.11 .36 

  Intentions 24.39 4 6.10 3.92 .01 

Baseline-

post 

intervention 

Condition 

* age 

CHLOC 10.43 4 2.61 .67 .61 

  GSE 68.30 4 17.07 1.41 .24 

  HV 6.36 4 1.59 2.12 .08 

  PSI 1.05 4 .26 .73 .57 

  Intentions 1.80 4 .45 .36 .84 

 Condition 

* sex 

CHLOC 16.72 4 4.18 1.08 .37 

  GSE 70.11 4 17.53 1.45 .23 

  HV 2.39 4 .60 .80 .53 

  PSI .33 4 .08 .23 .92 

  Intentions 13.72 4 3.43 2.72 .03 
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Table 30H: Continued. 
 Source Dependent 

Variable 

Type III Sum 

of Squares 

df Mean 

Square 

F Sig. 

 Condition 

* baseline 

CHLOC 

CHLOC 309.73 4 77.43 20.01 .00 

  GSE 84.77 4 21.19 1.75 .15 

  HV 3.82 4 .96 1.28 .29 

  PSI 1.09 4 .27 .76 .55 

  Intentions 1.17 4 .29 .23 .92 

 Condition 

* baseline 

GSE 

CHLOC 10.05 4 2.51 .65 .63 

  GSE 186.47 4 46.62 3.85 .01 

  HV 6.21 4 1.55 2.07 .09 

  PSI 1.06 4 .26 .74 .57 

  Intentions 5.01 4 1.25 1.00 .41 

 Condition 

* baseline 

HV 

CHLOC 51.61 4 12.90 3.33 .01 

  GSE 15.31 4 3.83 .32 .87 

  HV 68.43 4 17.11 22.84 .00 

  PSI 2.11 4 .53 1.47 .22 

  Intentions 2.74 4 .69 .54 .70 

 Condition 

* baseline 

PSI 

CHLOC 14.10 4 3.52 .91 .46 

  GSE 53.68 4 13.42 1.11 .36 

  HV 1.04 4 .26 .35 .85 

  PSI 10.82 4 2.71 7.53 .00 

  Intentions 8.99 4 2.25 1.79 .14 
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Table 30H: Continued. 
 Source Dependent 

Variable 

Type III Sum 

of Squares 

df Mean 

Square 

F Sig. 

 Condition 

* baseline 

intentions 

CHLOC 6.32 4 1.58 .41 .80 

  GSE 20.48 4 5.12 .42 .79 

  HV 6.27 4 1.57 2.09 .09 

  PSI 1.37 4 .34 .95 .44 

  Intentions 65.64 4 16.41 13.04 .00 

Data 

collection 2 

- data 

collection 3 

Condition 

* DC 2 

age 

CHLOC .58 4 .14 .13 .97 

  GSE 15.95 4 3.99 .45 .77 

  HV 5.51 4 1.38 3.64 .01 

  PSI 1.35 4 .34 2.61 .05 

  Intentions 1.15 4 .29 .36 .83 

 Condition 

* sex 

CHLOC 7.33 4 1.83 1.60 .20 

  GSE 86.49 4 21.62 2.43 .07 

  HV 5.19 4 1.30 3.42 .02 

  PSI .34 4 .09 .66 .62 

  Intentions 7.14 4 1.78 2.26 .08 

 Condition 

* DC 2 

CHLOC 

CHLOC 57.65 4 14.41 12.59 .00 

  GSE 22.53 4 5.63 .63 .64 

  HV 6.17 4 1.54 4.07 .01 

  PSI .59 4 .15 1.14 .36 

  Intentions 1.65 4 .41 .52 .72 
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Table 30H: Continued. 
 Source Dependent 

Variable 

Type III Sum 

of Squares 

df Mean 

Square 

F Sig. 

 Condition 

* DC 2 

GSE 

CHLOC 1.95 4 .49 .43 .79 

  GSE 213.06 4 53.27 5.99 .00 

  HV 3.13 4 .78 2.06 .11 

  PSI .57 4 .14 1.11 .37 

  Intentions 2.36 4 .59 .75 .57 

 Condition 

* DC 2 

HV 

CHLOC 6.11 4 1.53 1.33 .28 

  GSE 84.32 4 21.08 2.37 .07 

  HV 7.54 4 1.88 4.98 .00 

  PSI .94 4 .24 1.82 .15 

  Intentions 13.43 4 3.36 4.24 .01 

 Condition 

* DC 2 

PSI 

CHLOC 18.55 4 4.64 4.05 .01 

  GSE 25.97 4 6.49 .73 .58 

  HV 3.10 4 .77 2.05 .11 

  PSI 2.49 4 .62 4.81 .00 

  Intentions 4.64 4 1.16 1.47 .23 

 Condition 

* DC 2 

intentions 

CHLOC 7.22 4 1.81 1.58 .20 

  GSE 44.73 4 11.18 1.26 .31 

  HV 1.44 4 .36 .95 .45 

  PSI .13 4 .03 .26 .90 

  Intentions 23.84 4 5.96 7.53 .00 
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Table 30H: Continued. 
 Source Dependent 

Variable 

Type III Sum 

of Squares 

df Mean 

Square 

F Sig. 

Data 

collection 2 

- post 

intervention 

Condition 

* DC 2 

age 

CHLOC .16 4 .04 .02 1.00 

  GSE 26.98 4 6.75 .77 .55 

  HV 7.32 4 1.83 2.50 .05 

  PSI .63 4 .16 .77 .55 

  Intentions 4.71 4 1.18 .83 .51 

 Condition 

* sex 

CHLOC 6.00 4 1.50 .74 .57 

  GSE 52.64 4 13.16 1.51 .21 

  HV 4.18 4 1.05 1.43 .24 

  PSI 2.13 4 .53 2.60 .05 

  Intentions 6.36 4 1.59 1.13 .35 

 Condition 

* DC 2 

CHLOC 

CHLOC 41.76 4 10.44 5.17 .00 

  GSE 14.31 4 3.58 .41 .80 

  HV 7.82 4 1.96 2.68 .04 

  PSI .59 4 .15 .72 .58 

  Intentions 2.25 4 .56 .40 .81 

 Condition 

* DC 2 

GSE 

CHLOC 9.95 4 2.49 1.23 .31 

  GSE 61.41 4 15.35 1.76 .15 

  HV 2.16 4 .54 .74 .57 

  PSI .36 4 .09 .44 .78 

  Intentions 11.35 4 2.84 2.01 .11 
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Table 30H: Continued. 
 Source Dependent 

Variable 

Type III Sum 

of Squares 

df Mean 

Square 

F Sig. 

 Condition 

* DC 2 

HV 

CHLOC 15.69 4 3.92 1.94 .12 

  GSE 10.50 4 2.63 .30 .88 

  HV 15.56 4 3.89 5.32 .00 

  PSI 1.36 4 .34 1.66 .17 

  Intentions 9.02 4 2.26 1.60 .19 

 Condition 

* DC 2 

PSI 

CHLOC 7.88 4 1.97 .98 .43 

  GSE 13.69 4 3.42 .39 .81 

  HV .09 4 .02 .03 1.00 

  PSI 1.52 4 .38 1.85 .13 

  Intentions 3.44 4 .86 .61 .66 

 Condition 

* DC 2 

intentions 

CHLOC 6.39 4 1.60 .79 .54 

  GSE 26.50 4 6.62 .76 .56 

  HV .85 4 .21 .29 .88 

  PSI .82 4 .21 1.01 .41 

  Intentions 70.54 4 17.64 12.49 .00 

Data 

collection 3 

- post 

intervention 

Condition 

* DC 3 

age 

CHLOC 8.07 3 2.69 1.53 .25 

  GSE 21.74 3 7.25 .92 .45 

  HV .37 3 .12 .33 .80 

  PSI .34 3 .11 .32 .81 

  Intentions 9.98 3 3.33 5.77 .01 
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Table 30H: Continued. 
 Source Dependent 

Variable 

Type III Sum 

of Squares 

df Mean 

Square 

F Sig. 

 Condition 

* sex 

CHLOC 11.82 3 3.94 2.24 .12 

  GSE 31.99 3 10.66 1.35 .29 

  HV 1.13 3 .38 1.00 .42 

  PSI .71 3 .24 .68 .58 

  Intentions 10.06 3 3.35 5.82 .01 

 Condition 

* DC 3 

CHLOC 

CHLOC 14.14 3 4.71 2.68 .08 

  GSE 10.78 3 3.59 .46 .72 

  HV .58 3 .19 .52 .68 

  PSI .12 3 .04 .11 .95 

  Intentions 11.99 3 4.00 6.94 .00 

 Condition 

* DC 3 

GSE 

CHLOC 7.81 3 2.60 1.48 .26 

  GSE 24.86 3 8.29 1.05 .40 

  HV 1.07 3 .36 .94 .44 

  PSI .02 3 .01 .02 1.00 

  Intentions 8.12 3 2.71 4.70 .02 

 Condition 

* DC 3 

HV 

CHLOC 5.09 3 1.70 .96 .43 

  GSE 2.98 3 .99 .13 .94 

  HV 7.13 3 2.38 6.30 .00 

  PSI .15 3 .05 .15 .93 

  Intentions 2.65 3 .88 1.53 .24 
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Table 30H: Continued. 
 Source Dependent 

Variable 

Type III Sum 

of Squares 

df Mean 

Square 

F Sig. 

 Condition 

* DC 3 

PSI 

CHLOC 6.19 3 2.06 1.17 .35 

  GSE 6.67 3 2.22 .28 .84 

  HV .07 3 .02 .07 .98 

  PSI .50 3 .17 .48 .70 

  Intentions 5.15 3 1.72 2.98 .06 

 Condition 

* DC 3 

intentions 

CHLOC 3.89 3 1.30 .74 .54 

  GSE 7.74 3 2.58 .33 .81 

  HV 2.05 3 .68 1.82 .18 

  PSI .34 3 .11 .32 .81 

  Intentions 6.16 3 2.05 3.57 .04 
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Table 31H: Multivariate testsc for the MSLTc constructs and intentions (change 

scores baseline-data collection 2). 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Intercept Pillai's Trace .20 2.82a 5 57 .02 

Wilks' 

Lambda 

.80 2.82a 5 57 .02 

Hotelling's 

Trace 

.25 2.82a 5 57 .02 

Roy's Largest 

Root 

.25 2.82a 5 57 .02 

Sex Pillai's Trace .08 .95a 5 57 .45 

Wilks' 

Lambda 

.92 .95a 5 57 .45 

Hotelling's 

Trace 

.08 .95a 5 57 .45 

Roy's Largest 

Root 

.08 .95a 5 57 .45 

Baseline 

age 

(years) 

Pillai's Trace .21 2.96a 5 57 .02 

Wilks' 

Lambda 

.79 2.96a 5 57 .02 

Hotelling's 

Trace 

.26 2.96a 5 57 .02 

Roy's Largest 

Root 

.26 2.96a 5 57 .02 

Baseline 

CHLOC 

Pillai's Trace .53 13.07a 5 57 .00 

Wilks' 

Lambda 

.47 13.07a 5 57 .00 

Hotelling's 

Trace 

1.15 13.07a 5 57 .00 

Roy's Largest 

Root 

1.15 13.07a 5 57 .00 
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Table 31H: Continued. 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Baseline 

GSE 

Pillai's Trace .38 7.02a 5 57 .00 

Wilks' 

Lambda 

.62 7.02a 5 57 .00 

Hotelling's 

Trace 

.62 7.02a 5 57 .00 

Roy's Largest 

Root 

.62 7.02a 5 57 .00 

Baseline 

HV 

Pillai's Trace .53 12.74a 5 57 .00 

Wilks' 

Lambda 

.47 12.74a 5 57 .00 

Hotelling's 

Trace 

1.12 12.74a 5 57 .00 

Roy's Largest 

Root 

1.12 12.74a 5 57 .00 

Baseline 

PSI 

Pillai's Trace .34 5.75a 5 57 .00 

Wilks' 

Lambda 

.66 5.75a 5 57 .00 

Hotelling's 

Trace 

.50 5.75a 5 57 .00 

Roy's Largest 

Root 

.50 5.75a 5 57 .00 

Baseline 

intentions 

Pillai's Trace .39 7.35a 5 57 .00 

Wilks' 

Lambda 

.61 7.35a 5 57 .00 

Hotelling's 

Trace 

.64 7.35a 5 57 .00 

Roy's Largest 

Root 

.64 7.35a 5 57 .00 
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Table 31H: Continued. 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Conditions Pillai's Trace .33 1.46 15 177 .13 

Wilks' 

Lambda 

.70 1.47 15 157.75 .12 

Hotelling's 

Trace 

.40 1.48 15 167 .12 

Roy's Largest 

Root 

.28 3.34b 5 59 .01 

Notes: 

a. Exact statistic 

b. The statistic is an upper bound on F that yields a lower bound on the significance 

level. 

c. Design: Intercept + sex + baseline age (years) + baseline CHLOC + baseline GSE 

+ baseline HV + baseline PSI + baseline intentions + conditions. 
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Table 32H: Tests of between-subjects effects (change scores baseline-data 

collection 2). 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F 

Sig

. 

Corrected 

Model 

change in CHLOC 

(baseline-DC2) 

232.74a 10 23.27 10.28 .00 

change in GSE 

(baseline-DC2) 

331.76b 10 33.18 4.35 .00 

change in HV 

(baseline-DC2) 

39.18c 10 3.92 6.77 .00 

change in PSI 

(baseline-DC2) 

8.25d 10 .83 3.49 .00 

change in intentions 

(baseline-DC2) 

69.46e 10 6.95 4.18 .00 

Intercept change in CHLOC 

(baseline-DC2) 

.34 1 .34 .15 .70 

change in GSE 

(baseline-DC2) 

25.79 1 25.79 3.38 .07 

change in HV 

(baseline-DC2) 

4.83 1 4.83 8.35 .01 

change in PSI 

(baseline-DC2) 

1.01 1 1.01 4.28 .04 

change in intentions 

(baseline-DC2) 

6.37 1 6.37 3.84 .05 
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Table 32H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Sex change in CHLOC 

(baseline-DC2) 

4.94 1 4.94 2.18 .14 

change in GSE 

(baseline-DC2) 

10.97 1 10.97 1.44 .24 

change in HV 

(baseline-DC2) 

.23 1 .23 .40 .53 

change in PSI 

(baseline-DC2) 

.01 1 .01 .02 .88 

change in intentions 

(baseline-DC2) 

1.32 1 1.32 .79 .38 

Baseline 

age 

(years) 

change in CHLOC 

(baseline-DC2) 

22.87 1 22.87 10.10 .00 

change in GSE 

(baseline-DC2) 

.22 1 .22 .03 .86 

change in HV 

(baseline-DC2) 

.19 1 .19 .33 .57 

change in PSI 

(baseline-DC2) 

1.05 1 1.05 4.45 .04 

change in intentions 

(baseline-DC2) 

2.58 1 2.58 1.55 .22 
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Table 32H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline 

CHLOC 

change in CHLOC 

(baseline-DC2) 

148.59 1 148.59 65.61 .00 

change in GSE 

(baseline-DC2) 

.20 1 .20 .03 .87 

change in HV 

(baseline-DC2) 

.01 1 .01 .02 .89 

change in PSI 

(baseline-DC2) 

.30 1 .30 1.29 .26 

change in intentions 

(baseline-DC2) 

.48 1 .48 .29 .59 

Baseline 

GSE 

change in CHLOC 

(baseline-DC2) 

1.93 1 1.93 .85 .36 

change in GSE 

(baseline-DC2) 

117.24 1 117.24 15.38 .00 

change in HV 

(baseline-DC2) 

.68 1 .68 1.18 .28 

change in PSI 

(baseline-DC2) 

2.03 1 2.03 8.58 .00 

change in intentions 

(baseline-DC2) 

3.03 1 3.03 1.83 .18 
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Table 32H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline 

HV 

change in CHLOC 

(baseline-DC2) 

4.53 1 4.53 2.00 .16 

change in GSE 

(baseline-DC2) 

6.71 1 6.71 .88 .35 

change in HV 

(baseline-DC2) 

34.81 1 34.81 60.14 .00 

change in PSI 

(baseline-DC2) 

.19 1 .19 .81 .37 

change in intentions 

(baseline-DC2) 

.31 1 .31 .19 .67 

Baseline 

PSI 

change in CHLOC 

(baseline-DC2) 

11.91 1 11.91 5.26 .03 

change in GSE 

(baseline-DC2) 

2.08 1 2.08 .27 .60 

change in HV 

(baseline-DC2) 

.29 1 .29 .50 .48 

change in PSI 

(baseline-DC2) 

4.84 1 4.84 20.49 .00 

change in intentions 

(baseline-DC2) 

2.56 1 2.56 1.54 .22 
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Table 32H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline 

intentions 

change in CHLOC 

(baseline-DC2) 

4.14 1 4.14 1.83 .18 

change in GSE 

(baseline-DC2) 

9.89 1 9.89 1.30 .26 

change in HV 

(baseline-DC2) 

.07 1 .07 .12 .73 

change in PSI 

(baseline-DC2) 

.33 1 .33 1.38 .24 

change in intentions 

(baseline-DC2) 

39.50 1 39.50 23.79 .00 

Conditions change in CHLOC 

(baseline-DC2) 

6.59 3 2.20 .97 .41 

change in GSE 

(baseline-DC2) 

75.28 3 25.09 3.29 .03 

change in HV 

(baseline-DC2) 

1.40 3 .47 .81 .49 

change in PSI 

(baseline-DC2) 

1.35 3 .45 1.91 .14 

change in intentions 

(baseline-DC2) 

5.86 3 1.95 1.18 .33 
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Table 32H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Error change in CHLOC 

(baseline-DC2) 

138.14 61 2.26 
  

change in GSE 

(baseline-DC2) 

465.11 61 7.62 
  

change in HV 

(baseline-DC2) 

35.31 61 .58 
  

change in PSI 

(baseline-DC2) 

14.42 61 .24 
  

change in intentions 

(baseline-DC2) 

101.28 61 1.66 
  

Total change in CHLOC 

(baseline-DC2) 

449.00 72 
   

change in GSE 

(baseline-DC2) 

803.00 72 
   

change in HV 

(baseline-DC2) 

75.81 72 
   

change in PSI 

(baseline-DC2) 

24.01 72 
   

change in intentions 

(baseline-DC2) 

170.89 72 
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Table 32H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Total 

change in CHLOC 

(baseline-DC2) 

370.88 71 
   

change in GSE 

(baseline-DC2) 

796.88 71 
   

change in HV 

(baseline-DC2) 

74.49 71 
   

change in PSI 

(baseline-DC2) 

22.67 71 
   

change in intentions 

(baseline-DC2) 

170.73 71 
   

Notes: 

a. R Squared = .628 (Adjusted R Squared = .566) 

b. R Squared = .416 (Adjusted R Squared = .321) 

c. R Squared = .526 (Adjusted R Squared = .448) 

d. R Squared = .364 (Adjusted R Squared = .260) 

e. R Squared = .407 (Adjusted R Squared = .310) 
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Table 33H: Estimates Adjusted change in the MSLTc constructs and intentions 

score means of all four conditions (baseline-data collection 2 change scores). 

Dependent 

Variable Conditions Mean 

Std. 

Error 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

change in 

CHLOC 

(baseline-DC2) 

HE -1.16a .41 -1.98 -.34 

PHP -.79a .34 -1.46 -.11 

YL -1.75a .48 -2.70 -.79 

C -.83a .35 -1.53 -.13 

change in GSE 

(baseline-DC2) 

HE 1.36a .75 -.15 2.87 

PHP -.34a .62 -1.57 .89 

YL 2.22a .88 .47 3.98 

C -.91a .64 -2.19 .37 

change in HV 

(baseline-DC2) 

HE -.20a .21 -.61 .22 

PHP .04a .17 -.29 .38 

YL -.41a .24 -.90 .07 

C -.12a .18 -.47 .23 

change in PSI 

(baseline-DC2) 

HE .12a .13 -.14 .39 

PHP -.16a .11 -.38 .06 

YL -.13a .15 -.44 .18 

C -.31a .11 -.53 -.08 

change in 

intentions 

(baseline-DC2) 

HE .02a .35 -.69 .72 

PHP .47a .29 -.10 1.05 

YL -.15a .41 -.97 .67 

C -.25a .30 -.85 .34 

Notes: 

a. Covariates appearing in the model are evaluated at the following values: sex = 

1.57, baseline age (years) = 11.68, baseline CHLOC = 10.61, baseline GSE = 30.14, 

baseline HV = 4.26, baseline PSI = 4.89, baseline intentions = 4.96. 
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Table 34H: Bonferroni post-hoc comparison tests for the MSLTc constructs and intentions change scores (baseline-data collection 2). 

Outcome variable (I) Conditions (J) Conditions 

Mean 

Difference (I-J) 

Std. 

Error Sig.a 

95% Confidence Interval for Differencea 

Lower Bound Upper Bound 

change in CHLOC 

(baseline-DC2) 

HE PHP -.37 .55 1.00 -1.87 1.13 

YL .59 .63 1.00 -1.12 2.30 

C -.33 .56 1.00 -1.85 1.20 

PHP HE .37 .55 1.00 -1.13 1.87 

YL .96 .59 .66 -.66 2.57 

C .04 .48 1.00 -1.28 1.36 

YL HE -.59 .63 1.00 -2.30 1.12 

PHP -.96 .59 .66 -2.57 .66 

C -.92 .62 .88 -2.62 .78 

C HE .33 .56 1.00 -1.20 1.85 

PHP -.04 .48 1.00 -1.36 1.28 

YL .92 .62 .88 -.78 2.62 
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Table 34H: Continued. 

Outcome variable (I) Conditions (J) Conditions 

Mean 

Difference (I-J) 

Std. 

Error Sig.a 

95% Confidence Interval for Differencea 

Lower Bound Upper Bound 

change in GSE 

(baseline-DC2) 

HE PHP 1.70 1.01 .58 -1.05 4.46 

YL -.86 1.15 1.00 -3.99 2.27 

C 2.27 1.03 .18 -.53 5.07 

PHP HE -1.70 1.01 .58 -4.46 1.05 

YL -2.57 1.09 .13 -5.53 .40 

C .56 .89 1.00 -1.86 2.99 

YL HE .86 1.15 1.00 -2.27 3.99 

PHP 2.57 1.09 .13 -.40 5.53 

C 3.13* 1.14 .05 .01 6.25 

C HE -2.27 1.03 .18 -5.07 .53 

PHP -.56 .89 1.00 -2.99 1.86 

YL -3.13* 1.14 .05 -6.25 -.01 
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Table 34H: Continued. 

Outcome variable (I) Conditions (J) Conditions 

Mean 

Difference (I-J) 

Std. 

Error Sig.a 

95% Confidence Interval for Differencea 

Lower Bound Upper Bound 

change in HV 

(baseline-DC2) 

HE PHP -.24 .28 1.00 -1.00 .52 

YL .22 .32 1.00 -.65 1.08 

C -.08 .28 1.00 -.85 .69 

PHP HE .24 .28 1.00 -.52 1.00 

YL .46 .30 .79 -.36 1.28 

C .16 .24 1.00 -.50 .83 

YL HE -.22 .32 1.00 -1.08 .65 

PHP -.46 .30 .79 -1.28 .36 

C -.29 .32 1.00 -1.15 .57 

C HE .08 .28 1.00 -.69 .85 

PHP -.16 .24 1.00 -.83 .50 

YL .29 .32 1.00 -.57 1.15 
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Table 34H: Continued. 

Outcome variable (I) Conditions (J) Conditions 

Mean 

Difference (I-J) 

Std. 

Error Sig.a 

95% Confidence Interval for Differencea 

Lower Bound Upper Bound 

change in PSI 

(baseline-DC2) 

HE PHP .28 .18 .69 -.20 .77 

YL .25 .20 1.00 -.30 .81 

C .43 .18 .12 -.06 .92 

PHP HE -.28 .18 .69 -.77 .20 

YL -.03 .19 1.00 -.55 .49 

C .15 .16 1.00 -.28 .57 

YL HE -.25 .20 1.00 -.81 .30 

PHP .03 .19 1.00 -.49 .55 

C .18 .20 1.00 -.37 .73 

C HE -.43 .18 .12 -.92 .06 

PHP -.15 .16 1.00 -.57 .28 

YL -.18 .20 1.00 -.73 .37 
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Table 34H: Continued. 

Outcome variable (I) Conditions (J) Conditions 

Mean 

Difference (I-J) 

Std. 

Error Sig.a 

95% Confidence Interval for Differencea 

Lower Bound Upper Bound 

change in intentions 

(baseline-DC2) 

HE PHP -.46 .47 1.00 -1.74 .83 

YL .16 .54 1.00 -1.30 1.63 

C .27 .48 1.00 -1.04 1.57 

PHP HE .46 .47 1.00 -.83 1.74 

YL .62 .51 1.00 -.76 2.01 

C .73 .41 .50 -.40 1.86 

YL HE -.16 .54 1.00 -1.63 1.30 

PHP -.62 .51 1.00 -2.01 .76 

C .11 .53 1.00 -1.35 1.56 

C HE -.27 .48 1.00 -1.57 1.04 

PHP -.73 .41 .50 -1.86 .40 

YL -.11 .53 1.00 -1.56 1.35 

Notes: Based on estimated marginal means 

a. Adjustment for multiple comparisons: Bonferroni. 

*. The mean difference is significant at the .05 level. 
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Table 35H: Multivariate testsc for the MSLTc constructs and intentions (change 

scores baseline-data collection 3). 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Intercept Pillai's Trace .22 4.24a 5 76 .00 

Wilks' Lambda .78 4.24a 5 76 .00 

Hotelling's 

Trace 

.28 4.24a 5 76 .00 

Roy's Largest 

Root 

.28 4.24a 5 76 .00 

Sex Pillai's Trace .05 .87a 5 76 .51 

Wilks' Lambda .95 .87a 5 76 .51 

Hotelling's 

Trace 

.06 .87a 5 76 .51 

Roy's Largest 

Root 

.06 .87a 5 76 .51 

baseline 

age 

(years) 

Pillai's Trace .18 3.38a 5 76 .01 

Wilks' Lambda .82 3.38a 5 76 .01 

Hotelling's 

Trace 

.22 3.38a 5 76 .01 

Roy's Largest 

Root 

.22 3.38a 5 76 .01 

Baseline 

CHLOC 

Pillai's Trace .65 28.5

3a 

5 76 .00 

Wilks' Lambda .35 28.5
3a 

5 76 .00 

Hotelling's 

Trace 

1.88 28.5
3a 

5 76 .00 

Roy's Largest 

Root 

1.88 28.5
3a 

5 76 .00 
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Table 35H: Continued. 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Baseline 

GSE 

Pillai's Trace .37 9.11a 5 76 .00 

Wilks' Lambda .63 9.11a 5 76 .00 

Hotelling's 

Trace 

.60 9.11a 5 76 .00 

Roy's Largest 

Root 

.60 9.11a 5 76 .00 

Baseline 

HV 

Pillai's Trace .47 13.58a 5 76 .00 

Wilks' Lambda .53 13.58a 5 76 .00 

Hotelling's 

Trace 

.89 13.58a 5 76 .00 

Roy's Largest 

Root 

.89 13.58a 5 76 .00 

Baseline 

PSI 

Pillai's Trace .39 9.62a 5 76 .00 

Wilks' Lambda .61 9.62a 5 76 .00 

Hotelling's 

Trace 

.63 9.62a 5 76 .00 

Roy's Largest 

Root 

.63 9.62a 5 76 .00 

Baseline 

intentions 

Pillai's Trace .30 6.56a 5 76 .00 

Wilks' Lambda .70 6.56a 5 76 .00 

Hotelling's 

Trace 

.43 6.56a 5 76 .00 

Roy's Largest 

Root 

.43 6.56a 5 76 .00 



 

388 
 

Table 35H: Continued. 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Conditions Pillai's Trace .14 .77 15 234 .71 

Wilks' Lambda .86 .77 15 210.20 .71 

Hotelling's 

Trace 

.15 .76 15 224 .72 

Roy's Largest 

Root 

.11 1.65b 5 78 .16 

Notes: 

a. Exact statistic 

b. The statistic is an upper bound on F that yields a lower bound on the significance 

level. 

c. Design: Intercept + sex + baseline age (years) + baseline CHLOC + baseline GSE 

+ baseline HV + baseline PSI + baseline intentions + conditions. 



 

389 
 

Table 36H: Tests of between-subjects effects (change scores baseline-data 

collection 2). 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Model 

change in CHLOC 

(baseline-DC3) 

359.12a 10 35.91 20.83 .00 

change in GSE 

(baseline-DC3) 

402.88b 10 40.29 4.73 .00 

change in HV 

(baseline-DC3) 

70.15c 10 7.02 7.35 .00 

change in PSI 

(baseline-DC3) 

12.21d 10 1.22 4.88 .00 

change in intentions 

(baseline-DC3) 

56.79e 10 5.68 3.89 .00 

Intercept change in CHLOC 

(baseline-DC3) 

2.09 1 2.09 1.21 .27 

change in GSE 

(baseline-DC3) 

49.77 1 49.77 5.84 .02 

change in HV 

(baseline-DC3) 

10.26 1 10.26 10.75 .00 

change in PSI 

(baseline-DC3) 

1.02 1 1.02 4.08 .05 

change in intentions 

(baseline-DC3) 

11.89 1 11.89 8.14 .01 
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Table 36H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Sex change in CHLOC 

(baseline-DC3) 

.97 1 .97 .56 .46 

change in GSE 

(baseline-DC3) 

2.13 1 2.13 .25 .62 

change in HV 

(baseline-DC3) 

.09 1 .09 .09 .76 

change in PSI 

(baseline-DC3) 

.62 1 .62 2.47 .12 

change in intentions 

(baseline-DC3) 

1.47 1 1.47 1.01 .32 

Baseline 

age 

(years) 

change in CHLOC 

(baseline-DC3) 

10.78 1 10.78 6.26 .01 

Change in GSE 

(baseline-DC3) 

.02 1 .02 .00 .97 

Change in HV 

(baseline-DC3) 

1.39 1 1.39 1.45 .23 

Change in PSI 

(baseline-DC3) 

.70 1 .70 2.81 .10 

Change in intentions 

(baseline-DC3) 

8.67 1 8.67 5.93 .02 
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Table 36H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline 

CHLOC 

change in CHLOC 

(baseline-DC3) 

233.09 1 233.09 135.21 .00 

change in GSE 

(baseline-DC3) 

9.34 1 9.34 1.10 .30 

change in HV 

(baseline-DC3) 

.13 1 .13 .13 .72 

change in PSI 

(baseline-DC3) 

.42 1 .42 1.69 .20 

change in intentions 

(baseline-DC3) 

.00 1 .00 .00 .96 

Baseline 

GSE 

change in CHLOC 

(baseline-DC3) 

.18 1 .18 .11 .74 

change in GSE 

(baseline-DC3) 

206.95 1 206.95 24.28 .00 

change in HV 

(baseline-DC3) 

.22 1 .22 .24 .63 

change in PSI 

(baseline-DC3) 

2.11 1 2.11 8.43 .00 

change in intentions 

(baseline-DC3) 

.06 1 .06 .04 .84 
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Table 36H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline 

HV 

change in CHLOC 

(baseline-DC3) 

3.23 1 3.23 1.87 .17 

change in GSE 

(baseline-DC3) 

5.44 1 5.44 .64 .43 

change in HV 

(baseline-DC3) 

6.39 1 60.39 63.27 .00 

change in PSI 

(baseline-DC3) 

.60 1 .60 2.40 .13 

change in intentions 

(baseline-DC3) 

.38 1 .38 .26 .61 

Baseline 

PSI 

change in CHLOC 

(baseline-DC3) 

10.51 1 10.51 6.10 .02 

change in GSE 

(baseline-DC3) 

2.80 1 2.80 .33 .57 

change in HV 

(baseline-DC3) 

.27 1 .27 .28 .60 

change in PSI 

(baseline-DC3) 

10.13 1 10.13 40.48 .00 

change in intentions 

(baseline-DC3) 

.19 1 .19 .13 .72 
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Table 36H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline 

intentions 

change in CHLOC 

(baseline-DC3) 

2.70 1 2.70 1.57 .21 

change in GSE 

(baseline-DC3) 

.36 1 .36 .04 .84 

change in HV 

(baseline-DC3) 

.92 1 .92 .96 .33 

change in PSI 

(baseline-DC3) 

.61 1 .61 2.45 .12 

change in intentions 

(baseline-DC3) 

29.70 1 29.70 20.33 .00 

Conditions change in CHLOC 

(baseline-DC3) 

6.09 3 2.03 1.18 .32 

change in GSE 

(baseline-DC3) 

40.71 3 13.57 1.59 .20 

change in HV 

(baseline-DC3) 

1.58 3 .53 .55 .65 

change in PSI 

(baseline-DC3) 

.68 3 .23 .90 .45 

change in intentions 

(baseline-DC3) 

1.01 3 .34 .23 .88 
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Table 36H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Error change in CHLOC 

(baseline-DC3) 

137.91 80 1.72 
  

change in GSE 

(baseline-DC3) 

681.73 80 8.52 
  

change in HV 

(baseline-DC3) 

76.35 80 .95 
  

change in PSI 

(baseline-DC3) 

20.03 80 .25 
  

change in intentions 

(baseline-DC3) 

116.86 80 1.46 
  

Total change in CHLOC 

(baseline-DC3) 

534.00 91 
   

change in GSE 

(baseline-DC3) 

1111.00 91 
   

change in HV 

(baseline-DC3) 

146.50 91 
   

change in PSI 

(baseline-DC3) 

32.62 91 
   

change in intentions 

(baseline-DC3) 

173.67 91 
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Table 36H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Total 

change in CHLOC 

(baseline-DC3) 

497.03 90 
   

change in GSE 

(baseline-DC3) 

1084.62 90 
   

change in HV 

(baseline-DC3) 

146.50 90 
   

change in PSI 

(baseline-DC3) 

32.23 90 
   

change in intentions 

(baseline-DC3) 

173.66 90 
   

Notes: 

a. R Squared = .723 (Adjusted R Squared = .688) 

b. R Squared = .371 (Adjusted R Squared = .293) 

c. R Squared = .479 (Adjusted R Squared = .414) 

d. R Squared = .379 (Adjusted R Squared = .301) 

e. R Squared = .327 (Adjusted R Squared = .243) 
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Table 37H: Multivariate testsc for the MSLTc constructs and intentions (change 

scores baseline-post intervention). 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Intercept Pillai's Trace .19 4.94a 5 104 .00 

Wilks' Lambda .81 4.94a 5 104 .00 

Hotelling's 

Trace 

.24 4.94a 5 104 .00 

Roy's Largest 

Root 

.24 4.94a 5 104 .00 

Sex Pillai's Trace .05 1.12a 5 104 .35 

Wilks' Lambda .95 1.12a 5 104 .35 

Hotelling's 

Trace 

.05 1.12a 5 104 .35 

Roy's Largest 

Root 

.05 1.12a 5 104 .35 

baseline 

age 

(years) 

Pillai's Trace .07 1.50a 5 104 .20 

Wilks' Lambda .93 1.50a 5 104 .20 

Hotelling's 

Trace 

.07 1.50a 5 104 .20 

Roy's Largest 

Root 

.07 1.50a 5 104 .20 

Baseline 

CHLOC 

Pillai's Trace .43 15.40a 5 104 .00 

Wilks' Lambda .57 15.40a 5 104 .00 

Hotelling's 

Trace 

.74 15.40a 5 104 .00 

Roy's Largest 

Root 

.74 15.40a 5 104 .00 
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Table 37H: Continued. 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Baseline 

GSE 

Pillai's Trace .18 4.68a 5 104 .00 

Wilks' Lambda .82 4.68a 5 104 .00 

Hotelling's 

Trace 

.23 4.68a 5 104 .00 

Roy's Largest 

Root 

.23 4.68a 5 104 .00 

Baseline 

HV 

Pillai's Trace .54 24.11a 5 104 .00 

Wilks' Lambda .46 24.11a 5 104 .00 

Hotelling's 

Trace 

1.16 24.11a 5 104 .00 

Roy's Largest 

Root 

1.16 24.11a 5 104 .00 

Baseline 

PSI 

Pillai's Trace .24 6.58a 5 104 .00 

Wilks' Lambda .76 6.58a 5 104 .00 

Hotelling's 

Trace 

.32 6.58a 5 104 .00 

Roy's Largest 

Root 

.32 6.58a 5 104 .00 

Baseline 

intentions 

Pillai's Trace .40 13.78a 5 104 .00 

Wilks' Lambda .60 13.78a 5 104 .00 

Hotelling's 

Trace 

.66 13.78a 5 104 .00 

Roy's Largest 

Root 

.66 13.78a 5 104 .00 
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Table 37H: Continued. 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Conditions Pillai's Trace .16 1.18 15 318 .29 

Wilks' Lambda .85 1.18 15 287.50 .29 

Hotelling's 

Trace 

.17 1.18 15 308 .29 

Roy's Largest 

Root 

.10 2.11b 5 106 .07 

Notes: 

a. Exact statistic 

b. The statistic is an upper bound on F that yields a lower bound on the significance 

level. 

c. Design: Intercept + sex + baseline age (years) + baseline CHLOC + baseline GSE 

+ baseline HV + baseline PSI + baseline intentions + conditions. 
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Table 38H: Tests of between-subjects effects (change scores baseline-post 

intervention). 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Model 

change in CHLOC 

(baseline-post intervention) 

462.73a 10 46.27 12.14 .00 

change in GSE (baseline-

post intervention) 

406.03b 10 40.60 3.30 .00 

change in HV (baseline-

post intervention) 

97.32c 10 9.73 12.31 .00 

change in PSI (baseline-

post intervention) 

10.61d 10 1.06 3.02 .00 

change in intentions 

(baseline-post intervention) 

88.78e 10 8.88 6.72 .00 

Intercept change in CHLOC 

(baseline-post intervention) 

7.26 1 7.26 1.90 .17 

change in GSE (baseline-

post intervention) 

5.45 1 5.45 .44 .51 

change in HV (baseline-

post intervention) 

13.03 1 13.03 16.49 .00 

change in PSI (baseline-

post intervention) 

2.02 1 2.02 5.74 .02 

change in intentions 

(baseline-post intervention) 

8.06 1 8.06 6.10 .02 
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Table 38H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Sex change in CHLOC 

(baseline-post intervention) 

2.54 1 2.54 .67 .42 

change in GSE (baseline-

post intervention) 

31.88 1 31.88 2.59 .11 

change in HV (baseline-

post intervention) 

1.86 1 1.86 2.35 .13 

change in PSI (baseline-

post intervention) 

.00 1 .00 .00 .97 

change in intentions 

(baseline-post intervention) 

1.81 1 1.81 1.37 .24 

Baseline 

age 

(years) 

change in CHLOC 

(baseline-post intervention) 

7.00 1 7.00 1.84 .18 

change in GSE (baseline-

post intervention) 

21.56 1 21.56 1.75 .19 

change in HV (baseline-

post intervention) 

1.49 1 1.49 1.88 .17 

change in PSI (baseline-

post intervention) 

.11 1 .11 .31 .58 

change in intentions 

(baseline-post intervention) 

1.33 1 1.33 1.01 .32 
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Table 38H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline 

CHLOC 

change in CHLOC 

(baseline-post intervention) 

293.43 1 293.43 76.99 .00 

change in GSE (baseline-

post intervention) 

24.19 1 24.19 1.97 .16 

change in HV (baseline-

post intervention) 

.01 1 .01 .01 .94 

change in PSI (baseline-

post intervention) 

.52 1 .52 1.47 .23 

change in intentions 

(baseline-post intervention) 

.00 1 .00 .00 .99 

Baseline 

GSE 

change in CHLOC 

(baseline-post intervention) 

10.26 1 10.26 2.69 .10 

change in GSE (baseline-

post intervention) 

235.43 1 235.43 19.15 .00 

change in HV (baseline-

post intervention) 

.35 1 .35 .44 .51 

change in PSI (baseline-

post intervention) 

.13 1 .13 .36 .55 

change in intentions 

(baseline-post intervention) 

.41 1 .41 .31 .58 
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Table 38H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline 

HV 

change in CHLOC 

(baseline-post intervention) 

40.52 1 40.52 10.63 .00 

change in GSE (baseline-

post intervention) 

12.15 1 12.15 .99 .32 

change in HV (baseline-

post intervention) 

87.08 1 87.08 110.17 .00 

change in PSI (baseline-

post intervention) 

.03 1 .03 .08 .78 

change in intentions 

(baseline-post intervention) 

1.34 1 1.34 1.02 .32 

Baseline 

PSI 

change in CHLOC 

(baseline-post intervention) 

6.33 1 6.33 1.66 .20 

change in GSE (baseline-

post intervention) 

19.08 1 19.08 1.55 .22 

change in HV (baseline-

post intervention) 

.04 1 .04 .05 .83 

change in PSI (baseline-

post intervention) 

8.16 1 8.16 23.21 .00 

change in intentions 

(baseline-post intervention) 

2.09 1 2.09 1.58 .21 
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Table 38H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Baseline 

intentions 

change in CHLOC 

(baseline-post intervention) 

1.15 1 1.15 .30 .58 

change in GSE (baseline-

post intervention) 

.99 1 .99 .08 .78 

change in HV (baseline-

post intervention) 

4.28 1 4.28 5.41 .02 

change in PSI (baseline-

post intervention) 

2.62 1 2.62 7.46 .01 

change in intentions 

(baseline-post intervention) 

59.36 1 59.36 44.96 .00 

Conditions change in CHLOC 

(baseline-post intervention) 

23.91 3 7.97 2.09 .11 

change in GSE (baseline-

post intervention) 

59.87 3 19.96 1.62 .19 

change in HV (baseline-

post intervention) 

.61 3 .20 .26 .86 

change in PSI (baseline-

post intervention) 

.65 3 .22 .62 .60 

change in intentions 

(baseline-post intervention) 

6.34 3 2.11 1.60 .19 
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Table 38H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Error change in CHLOC 

(baseline-post intervention) 

411.59 108 3.81 
   

change in GSE (baseline-

post intervention) 

1327.47 108 12.29 
   

change in HV (baseline-

post intervention) 

85.37 108 .79 
   

change in PSI (baseline-

post intervention) 

37.95 108 .35 
   

change in intentions 

(baseline-post intervention) 

142.58 108 1.32 
   

Total change in CHLOC 

(baseline-post intervention) 

976.00 119 
    

change in GSE (baseline-

post intervention) 

1758.00 119 
    

change in HV (baseline-

post intervention) 

190.00 119 
    

change in PSI (baseline-

post intervention) 

49.53 119 
    

change in intentions 

(baseline-post intervention) 

233.33 119 
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Table 38H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Total 

change in CHLOC 

(baseline-post intervention) 

874.32 118 
   

change in GSE (baseline-

post intervention) 

1733.50 118 
   

change in HV (baseline-

post intervention) 

182.69 118 
   

change in PSI (baseline-

post intervention) 

48.57 118 
   

change in intentions 

(baseline-post intervention) 

231.36 118 
   

Notes: 

a. R Squared = .529 (Adjusted R Squared = .486) 

b. R Squared = .234 (Adjusted R Squared = .163) 

c. R Squared = .533 (Adjusted R Squared = .489) 

d. R Squared = .219 (Adjusted R Squared = .146) 

e. R Squared = .384 (Adjusted R Squared = .327) 
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Table 39H: Multivariate testsc for the MSLTc constructs and intentions (change 

scores data collection 2-data collection 3). 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Intercept Pillai's Trace .20 2.39a 5 47 .05 

Wilks' Lambda .80 2.39a 5 47 .05 

Hotelling's 

Trace 

.25 2.39a 5 47 .05 

Roy's Largest 

Root 

.25 2.39a 5 47 .05 

Sex Pillai's Trace .13 1.45a 5 47 .22 

Wilks' Lambda .87 1.45a 5 47 .22 

Hotelling's 

Trace 

.15 1.45a 5 47 .22 

Roy's Largest 

Root 

.15 1.45a 5 47 .22 

DC 2 age 

(years) 

Pillai's Trace .16 1.73a 5 47 .15 

Wilks' Lambda .84 1.73a 5 47 .15 

Hotelling's 

Trace 

.18 1.73a 5 47 .15 

Roy's Largest 

Root 

.18 1.73a 5 47 .15 

DC 2 

CHLOC 

Pillai's Trace .51 9.71a 5 47 .00 

Wilks' Lambda .49 9.71a 5 47 .00 

Hotelling's 

Trace 

1.03 9.71a 5 47 .00 

Roy's Largest 

Root 

1.03 9.71a 5 47 .00 
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Table 39H: Continued. 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

DC 2 GSE Pillai's Trace .36 5.34a 5 47 .00 

Wilks' Lambda .64 5.34a 5 47 .00 

Hotelling's 

Trace 

.57 5.34a 5 47 .00 

Roy's Largest 

Root 

.57 5.34a 5 47 .00 

DC 2 HV Pillai's Trace .29 3.88a 5 47 .01 

Wilks' Lambda .71 3.88a 5 47 .01 

Hotelling's 

Trace 

.41 3.88a 5 47 .01 

Roy's Largest 

Root 

.41 3.88a 5 47 .01 

DC 2 PSI Pillai's Trace .24 3.05a 5 47 .02 

Wilks' Lambda .76 3.05a 5 47 .02 

Hotelling's 

Trace 

.32 3.05a 5 47 .02 

Roy's Largest 

Root 

.32 3.05a 5 47 .02 

DC 2 

intentions 

Pillai's Trace .43 7.00a 5 47 .00 

Wilks' Lambda .57 7.00a 5 47 .00 

Hotelling's 

Trace 

.74 7.00a 5 47 .00 

Roy's Largest 

Root 

.74 7.00a 5 47 .00 
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Table 39H: Continued. 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Conditions Pillai's Trace .34 1.24 15 147 .25 

Wilks' Lambda .69 1.23 15 130.15 .26 

Hotelling's 

Trace 

.40 1.21 15 137 .27 

Roy's Largest 

Root 

.21 2.06b 5 49 .09 

Notes: 

a. Exact statistic 

b. The statistic is an upper bound on F that yields a lower bound on the significance 

level. 

c. Design: Intercept + sex + DC 2 age (years) + DC 2 CHLOC + DC 2 GSE + DC 2 

HV + DC 2 PSI + DC 2 intentions + conditions. 
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Table 40H: Tests of between-subjects effects (change scores data collection 2-

data collection 3). 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Model 

change in CHLOC 

(DC 2-DC 3) 

63.34a 10 6.33 4.43 .00 

change in GSE (DC 

2-DC 3) 

334.16b 10 33.42 3.78 .00 

change in HV (DC 2-

DC 3) 

9.40c 10 .94 1.76 .09 

change in PSI (DC 2-

DC 3) 

3.27d 10 .33 2.19 .03 

change in intentions 

(DC 2-DC 3) 

44.64e 10 4.46 4.42 .00 

Intercept change in CHLOC 

(DC 2-DC 3) 

10.88 1 10.88 7.60 .01 

change in GSE (DC 

2-DC 3) 

52.13 1 52.13 5.90 .02 

change in HV (DC 2-

DC 3) 

.12 1 .12 .22 .64 

change in PSI (DC 2-

DC 3) 

.28 1 .28 1.86 .18 

change in intentions 

(DC 2-DC 3) 

.67 1 .67 .67 .42 
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Table 40H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Sex change in CHLOC 

(DC 2-DC 3) 

3.67 1 3.67 2.57 .12 

change in GSE (DC 

2-DC 3) 

43.95 1 43.95 4.97 .03 

change in HV (DC 2-

DC 3) 

.41 1 .41 .77 .38 

change in PSI (DC 2-

DC 3) 

.13 1 .13 .85 .36 

change in intentions 

(DC 2-DC 3) 

.37 1 .37 .37 .55 

DC 2 age 

(years) 

change in CHLOC 

(DC 2-DC 3) 

.48 1 .48 .34 .56 

change in GSE (DC 

2-DC 3) 

9.82 1 9.82 1.11 .30 

change in HV (DC 2-

DC 3) 

.31 1 .31 .59 .45 

change in PSI (DC 2-

DC 3) 

.41 1 .41 2.76 .10 

change in intentions 

(DC 2-DC 3) 

4.91 1 4.91 4.86 .03 



 

411 
 

Table 40H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

DC 2 

CHLOC 

change in CHLOC 

(DC 2-DC 3) 

49.09 1 49.09 34.30 .00 

change in GSE (DC 

2-DC 3) 

23.15 1 23.15 2.62 .11 

change in HV (DC 2-

DC 3) 

1.85 1 1.85 3.48 .07 

change in PSI (DC 2-

DC 3) 

.27 1 .27 1.78 .19 

change in intentions 

(DC 2-DC 3) 

2.81 1 2.81 2.79 .10 

DC 2 GSE change in CHLOC 

(DC 2-DC 3) 

.56 1 .56 .39 .53 

change in GSE (DC 

2-DC 3) 

208.12 1 208.12 23.55 .00 

change in HV (DC 2-

DC 3) 

.42 1 .42 .78 .38 

change in PSI (DC 2-

DC 3) 

.07 1 .07 .44 .51 

change in intentions 

(DC 2-DC 3) 

.00 1 .00 .00 .99 



 

412 
 

Table 40H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

DC 2 HV change in CHLOC 

(DC 2-DC 3) 

1.24 1 1.24 .87 .36 

change in GSE (DC 

2-DC 3) 

26.43 1 26.43 2.99 .09 

change in HV (DC 2-

DC 3) 

4.35 1 4.35 8.15 .01 

change in PSI (DC 2-

DC 3) 

.28 1 .28 1.87 .18 

change in intentions 

(DC 2-DC 3) 

6.45 1 6.45 6.40 .01 

DC 2 PSI change in CHLOC 

(DC 2-DC 3) 

2.32 1 2.32 1.62 .21 

change in GSE (DC 

2-DC 3) 

.37 1 .37 .04 .84 

change in HV (DC 2-

DC 3) 

.21 1 .21 .39 .54 

change in PSI (DC 2-

DC 3) 

1.36 1 1.36 9.12 .00 

change in intentions 

(DC 2-DC 3) 

1.73 1 1.73 1.71 .20 



 

413 
 

Table 40H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

DC 2 

intentions 

change in CHLOC 

(DC 2-DC 3) 

1.45 1 1.45 1.01 .32 

change in GSE (DC 

2-DC 3) 

9.40 1 9.40 1.06 .31 

change in HV (DC 2-

DC 3) 

.00 1 .00 .00 .97 

change in PSI (DC 2-

DC 3) 

.00 1 .00 .00 .99 

change in intentions 

(DC 2-DC 3) 

30.71 1 30.71 30.43 .00 

Conditions change in CHLOC 

(DC 2-DC 3) 

5.44 3 1.81 1.27 .30 

change in GSE (DC 

2-DC 3) 

31.04 3 10.35 1.17 .33 

change in HV (DC 2-

DC 3) 

1.25 3 .42 .78 .51 

change in PSI (DC 2-

DC 3) 

.99 3 .33 2.20 .10 

change in intentions 

(DC 2-DC 3) 

4.23 3 1.41 1.40 .25 
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Table 40H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Error change in CHLOC 

(DC 2-DC 3) 

73.00 51 1.43 
  

change in GSE (DC 

2-DC 3) 

450.61 51 8.84 
  

change in HV (DC 2-

DC 3) 

27.19 51 .53 
  

change in PSI (DC 2-

DC 3) 

7.63 51 .15 
  

change in intentions 

(DC 2-DC 3) 

51.47 51 1.01 
  

Total change in CHLOC 

(DC 2-DC 3) 

141.00 62 
   

change in GSE (DC 

2-DC 3) 

790.00 62 
   

change in HV (DC 2-

DC 3) 

37.44 62 
   

change in PSI (DC 2-

DC 3) 

10.95 62 
   

change in intentions 

(DC 2-DC 3) 

102.78 62 
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Table 40H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Total 

change in CHLOC 

(DC 2-DC 3) 

136.34 61 
   

change in GSE (DC 

2-DC 3) 

784.77 61 
   

change in HV (DC 2-

DC 3) 

36.59 61 
   

change in PSI (DC 2-

DC 3) 

10.90 61 
   

change in intentions 

(DC 2-DC 3) 

96.11 61 
   

Notes: 

a. R Squared = .465 (Adjusted R Squared = .360) 

b. R Squared = .426 (Adjusted R Squared = .313) 

c. R Squared = .257 (Adjusted R Squared = .111) 

d. R Squared = .300 (Adjusted R Squared = .163) 

e. R Squared = .464 (Adjusted R Squared = .359) 
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Table 41H: Multivariate testsc for the MSLTc constructs and intentions (change 

scores data collection 2-post intervention). 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Intercept Pillai's Trace .16 2.64a 5 67 .03 

Wilks' Lambda .84 2.64a 5 67 .03 

Hotelling's 

Trace 

.20 2.64a 5 67 .03 

Roy's Largest 

Root 

.20 2.64a 5 67 .03 

Sex Pillai's Trace .12 1.82a 5 67 .12 

Wilks' Lambda .88 1.82a 5 67 .12 

Hotelling's 

Trace 

.14 1.82a 5 67 .12 

Roy's Largest 

Root 

.14 1.82a 5 67 .12 

DC 2 age 

(years) 

Pillai's Trace .02 .22a 5 67 .95 

Wilks' Lambda .98 .22a 5 67 .95 

Hotelling's 

Trace 

.02 .22a 5 67 .95 

Roy's Largest 

Root 

.02 .22a 5 67 .95 

DC 2 

CHLOC 

Pillai's Trace .27 4.87a 5 67 .00 

Wilks' Lambda .73 4.87a 5 67 .00 

Hotelling's 

Trace 

.36 4.87a 5 67 .00 

Roy's Largest 

Root 

.36 4.87a 5 67 .00 
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Table 41H: Continued. 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

DC 2 GSE Pillai's Trace .13 2.05a 5 67 .08 

Wilks' Lambda .87 2.05a 5 67 .08 

Hotelling's 

Trace 

.15 2.05a 5 67 .08 

Roy's Largest 

Root 

.15 2.05a 5 67 .08 

DC 2 HV Pillai's Trace .35 7.06a 5 67 .00 

Wilks' Lambda .65 7.06a 5 67 .00 

Hotelling's 

Trace 

.53 7.06a 5 67 .00 

Roy's Largest 

Root 

.53 7.06a 5 67 .00 

DC 2 PSI Pillai's Trace .11 1.65a 5 67 .16 

Wilks' Lambda .89 1.65a 5 67 .16 

Hotelling's 

Trace 

.12 1.65a 5 67 .16 

Roy's Largest 

Root 

.12 1.65a 5 67 .16 

DC 2 

intentions 

Pillai's Trace .44 10.68a 5 67 .00 

Wilks' Lambda .56 10.68a 5 67 .00 

Hotelling's 

Trace 

.80 10.68a 5 67 .00 

Roy's Largest 

Root 

.80 10.68a 5 67 .00 
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Table 41H: Continued. 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Conditions Pillai's Trace .19 .93 15 207 .54 

Wilks' Lambda .82 .92 15 185.36 .55 

Hotelling's 

Trace 

.21 .90 15 197 .56 

Roy's Largest 

Root 

.13 1.81b 5 69 .12 

Notes: 

a. Exact statistic 

b. The statistic is an upper bound on F that yields a lower bound on the significance 

level. 

c. Design: Intercept + sex + DC 2 age (years) + DC 2 CHLOC + DC 2 GSE + DC 2 

HV + DC 2 PSI + DC 2 intentions + conditions. 



 

419 
 

Table 42H: Tests of between-subjects effects (change scores data collection 2-post 

intervention). 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Model 

change in CHLOC (DC 

2-post intervention) 

75.09a 10 7.51 3.69 .00 

change in GSE (DC 2-

post intervention) 

197.73b 10 19.77 2.40 .02 

change in HV (DC 2-post 

intervention) 

21.16c 10 2.12 2.91 .00 

change in PSI (DC 2-post 

intervention) 

4.14d 10 .41 1.95 .05 

change in intentions (DC 

2-post intervention) 

81.70e 10 8.17 5.71 .00 

Intercept change in CHLOC (DC 

2-post intervention) 

14.74 1 14.74 7.24 .01 

change in GSE (DC 2-

post intervention) 

7.46 1 7.46 .91 .34 

change in HV (DC 2-post 

intervention) 

3.75 1 3.75 5.15 .03 

change in PSI (DC 2-post 

intervention) 

.00 1 .00 .01 .91 

change in intentions (DC 

2-post intervention) 

.08 1 .08 .05 .82 
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Table 42H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Sex change in CHLOC (DC 

2-post intervention) 

.01 1 .01 .00 .95 

change in GSE (DC 2-

post intervention) 

40.17 1 40.17 4.88 .03 

change in HV (DC 2-post 

intervention) 

2.59 1 2.59 3.56 .06 

change in PSI (DC 2-post 

intervention) 

.22 1 .22 1.04 .31 

change in intentions (DC 

2-post intervention) 

1.70 1 1.70 1.19 .28 

DC 2 age 

(years) 

change in CHLOC (DC 

2-post intervention) 

1.75 1 1.75 .86 .36 

change in GSE (DC 2-

post intervention) 

1.23 1 1.23 .15 .70 

change in HV (DC 2-post 

intervention) 

.04 1 .04 .05 .82 

change in PSI (DC 2-post 

intervention) 

.00 1 .00 .01 .92 

change in intentions (DC 

2-post intervention) 

.20 1 .20 .14 .71 
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Table 42H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

DC 2 

CHLOC 

change in CHLOC (DC 

2-post intervention) 

41.40 1 41.40 20.34 .00 

change in GSE (DC 2-

post intervention) 

27.42 1 27.42 3.33 .07 

change in HV (DC 2-post 

intervention) 

1.49 1 1.49 2.05 .16 

change in PSI (DC 2-post 

intervention) 

.33 1 .33 1.57 .21 

change in intentions (DC 

2-post intervention) 

.01 1 .01 .01 .93 

DC 2 GSE change in CHLOC (DC 

2-post intervention) 

6.35 1 6.35 3.12 .08 

change in GSE (DC 2-

post intervention) 

60.62 1 60.62 7.36 .01 

change in HV (DC 2-post 

intervention) 

.67 1 .67 .92 .34 

change in PSI (DC 2-post 

intervention) 

.04 1 .04 .20 .66 

change in intentions (DC 

2-post intervention) 

.15 1 .15 .11 .74 
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Table 42H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

DC 2 HV change in CHLOC (DC 

2-post intervention) 

1.77 1 1.77 .87 .35 

change in GSE (DC 2-

post intervention) 

12.23 1 12.23 1.48 .23 

change in HV (DC 2-post 

intervention) 

14.70 1 14.70 20.19 .00 

change in PSI (DC 2-post 

intervention) 

1.81 1 1.81 8.55 .00 

change in intentions (DC 

2-post intervention) 

6.63 1 6.63 4.63 .03 

DC 2 PSI change in CHLOC (DC 

2-post intervention) 

1.90 1 1.90 .93 .34 

change in GSE (DC 2-

post intervention) 

.22 1 .22 .03 .87 

change in HV (DC 2-post 

intervention) 

.11 1 .11 .15 .70 

change in PSI (DC 2-post 

intervention) 

1.13 1 1.13 5.34 .02 

change in intentions (DC 

2-post intervention) 

1.80 1 1.80 1.26 .27 
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Table 42H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

DC 2 

intentions 

change in CHLOC (DC 

2-post intervention) 

1.51 1 1.51 .74 .39 

change in GSE (DC 2-

post intervention) 

6.55 1 6.55 .80 .38 

change in HV (DC 2-post 

intervention) 

.30 1 .30 .41 .53 

change in PSI (DC 2-post 

intervention) 

.07 1 .07 .34 .56 

change in intentions (DC 

2-post intervention) 

69.09 1 69.09 48.26 .00 

Conditions change in CHLOC (DC 

2-post intervention) 

9.52 3 3.17 1.56 .21 

change in GSE (DC 2-

post intervention) 

21.56 3 7.19 .87 .46 

change in HV (DC 2-post 

intervention) 

.18 3 .06 .08 .97 

change in PSI (DC 2-post 

intervention) 

.60 3 .20 .94 .43 

change in intentions (DC 

2-post intervention) 

4.11 3 1.37 .96 .42 
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Table 42H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Error change in CHLOC (DC 

2-post intervention) 

144.52 71 2.04 
  

change in GSE (DC 2-

post intervention) 

585.01 71 8.24 
  

change in HV (DC 2-post 

intervention) 

51.68 71 .73 
  

change in PSI (DC 2-post 

intervention) 

15.08 71 .21 
  

change in intentions (DC 

2-post intervention) 

101.65 71 1.43 
  

Total change in CHLOC (DC 

2-post intervention) 

222.00 82 
   

change in GSE (DC 2-

post intervention) 

793.00 82 
   

change in HV (DC 2-post 

intervention) 

80.31 82 
   

change in PSI (DC 2-post 

intervention) 

19.25 82 
   

change in intentions (DC 

2-post intervention) 

184.33 82 
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Table 42H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Total 

change in CHLOC (DC 

2-post intervention) 

219.61 81 
   

change in GSE (DC 2-

post intervention) 

782.74 81 
   

change in HV (DC 2-post 

intervention) 

72.84 81 
   

change in PSI (DC 2-post 

intervention) 

19.22 81 
   

change in intentions (DC 

2-post intervention) 

183.35 81 
   

Notes: 

a. R Squared = .342 (Adjusted R Squared = .249) 

b. R Squared = .253 (Adjusted R Squared = .147) 

c. R Squared = .290 (Adjusted R Squared = .191) 

d. R Squared = .215 (Adjusted R Squared = .105) 

e. R Squared = .446 (Adjusted R Squared = .368) 
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Table 43H: Multivariate testsc for the MSLTc constructs and intentions (change 

scores data collection 3-post intervention). 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Intercept Pillai's Trace .36 3.10a 5 28 .02 

Wilks' Lambda .64 3.10a 5 28 .02 

Hotelling's 

Trace 

.55 3.10a 5 28 .02 

Roy's Largest 

Root 

.55 3.10a 5 28 .02 

Sex Pillai's Trace .24 1.72a 5 28 .16 

Wilks' Lambda .76 1.72a 5 28 .16 

Hotelling's 

Trace 

.31 1.72a 5 28 .16 

Roy's Largest 

Root 

.31 1.72a 5 28 .16 

DC 3 age 

(years) 

Pillai's Trace .20 1.41a 5 28 .25 

Wilks' Lambda .80 1.41a 5 28 .25 

Hotelling's 

Trace 

.25 1.41a 5 28 .25 

Roy's Largest 

Root 

.25 1.41a 5 28 .25 

DC 3 

CHLOC 

Pillai's Trace .14 .89a 5 28 .50 

Wilks' Lambda .86 .89a 5 28 .50 

Hotelling's 

Trace 

.16 .89a 5 28 .50 

Roy's Largest 

Root 

.16 .89a 5 28 .50 
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Table 43H: Continued. 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

DC 3 GSE Pillai's Trace .11 .71a 5 28 .62 

Wilks' Lambda .89 .71a 5 28 .62 

Hotelling's 

Trace 

.13 .71a 5 28 .62 

Roy's Largest 

Root 

.13 .71a 5 28 .62 

DC 3 HV Pillai's Trace .25 1.91a 5 28 .12 

Wilks' Lambda .75 1.91a 5 28 .12 

Hotelling's 

Trace 

.34 1.91a 5 28 .12 

Roy's Largest 

Root 

.34 1.91a 5 28 .12 

DC 3 PSI Pillai's Trace .26 1.97a 5 28 .11 

Wilks' Lambda .74 1.97a 5 28 .11 

Hotelling's 

Trace 

.35 1.97a 5 28 .11 

Roy's Largest 

Root 

.35 1.97a 5 28 .11 

DC 3 

intentions 

Pillai's Trace .31 2.50a 5 28 .05 

Wilks' Lambda .69 2.50a 5 28 .05 

Hotelling's 

Trace 

.45 2.50a 5 28 .05 

Roy's Largest 

Root 

.45 2.50a 5 28 .05 
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Table 43H: Continued. 

Effect Value F 

Hypothesis 

df 

Error 

df Sig. 

Conditions Pillai's Trace .49 1.16 15 90 .32 

Wilks' Lambda .58 1.13 15 77.70 .35 

Hotelling's 

Trace 

.61 1.09 15 80 .38 

Roy's Largest 

Root 

.36 2.18b 5 30 .08 

Notes: 

a. Exact statistic 

b. The statistic is an upper bound on F that yields a lower bound on the significance 

level. 

c. Design: Intercept + sex + DC 3 age (years) + DC 3 CHLOC + DC 3 GSE + DC 3 

HV + DC 3 PSI + DC 3 intentions + conditions. 
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Table 44H: Tests of between-subjects effects (change scores data collection 3-post 

intervention). 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Model 

change in CHLOC (DC 

3-post intervention) 

27.51a 10 2.75 1.44 .21 

change in GSE (DC 3-

post intervention) 

72.76b 10 7.28 .97 .48 

change in HV (DC 3-post 

intervention) 

17.44c 10 1.74 3.78 .00 

change in PSI (DC 3-post 

intervention) 

1.84d 10 .18 .67 .75 

change in intentions (DC 

3-post intervention) 

14.09e 10 1.41 1.18 .34 

Intercept change in CHLOC (DC 

3-post intervention) 

23.90 1 23.90 12.52 .00 

change in GSE (DC 3-

post intervention) 

1.73 1 1.73 .23 .63 

change in HV (DC 3-post 

intervention) 

2.69 1 2.69 5.83 .02 

change in PSI (DC 3-post 

intervention) 

.01 1 .01 .02 .89 

change in intentions (DC 

3-post intervention) 

.09 1 .09 .08 .78 
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Table 44H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Sex change in CHLOC (DC 

3-post intervention) 

10.70 1 10.70 5.60 .02 

change in GSE (DC 3-

post intervention) 

7.26 1 7.26 .97 .33 

change in HV (DC 3-post 

intervention) 

1.52 1 1.52 3.31 .08 

change in PSI (DC 3-post 

intervention) 

.11 1 .11 .40 .53 

change in intentions (DC 

3-post intervention) 

1.04 1 1.04 .87 .36 

DC 3 age 

(years) 

change in CHLOC (DC 

3-post intervention) 

11.07 1 11.07 5.80 .02 

change in GSE (DC 3-

post intervention) 

.29 1 .29 .04 .85 

change in HV (DC 3-post 

intervention) 

.33 1 .33 .72 .40 

change in PSI (DC 3-post 

intervention) 

.21 1 .21 .78 .38 

change in intentions (DC 

3-post intervention) 

.67 1 .67 .56 .46 
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Table 44H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

DC 3 

CHLOC 

change in CHLOC (DC 

3-post intervention) 

7.87 1 7.87 4.12 .05 

change in GSE (DC 3-

post intervention) 

.31 1 .31 .04 .84 

change in HV (DC 3-post 

intervention) 

.06 1 .06 .13 .72 

change in PSI (DC 3-post 

intervention) 

.07 1 .07 .25 .62 

change in intentions (DC 

3-post intervention) 

.98 1 .98 .82 .37 

DC 3 GSE change in CHLOC (DC 

3-post intervention) 

.35 1 .35 .18 .67 

change in GSE (DC 3-

post intervention) 

4.93 1 4.93 .66 .42 

change in HV (DC 3-post 

intervention) 

1.35 1 1.35 2.92 .10 

change in PSI (DC 3-post 

intervention) 

.01 1 .01 .04 .84 

change in intentions (DC 

3-post intervention) 

.04 1 .04 .04 .85 
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Table 44H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

DC 3 HV change in CHLOC (DC 

3-post intervention) 

.13 1 .13 .07 .79 

change in GSE (DC 3-

post intervention) 

1.17 1 1.17 .16 .69 

change in HV (DC 3-post 

intervention) 

4.97 1 4.97 10.77 .00 

change in PSI (DC 3-post 

intervention) 

.04 1 .04 .13 .72 

change in intentions (DC 

3-post intervention) 

.29 1 .29 .25 .62 

DC 3 PSI change in CHLOC (DC 

3-post intervention) 

2.58 1 2.58 1.35 .25 

change in GSE (DC 3-

post intervention) 

2.89 1 2.89 .39 .54 

change in HV (DC 3-post 

intervention) 

.81 1 .81 1.75 .19 

change in PSI (DC 3-post 

intervention) 

1.01 1 1.01 3.64 .07 

change in intentions (DC 

3-post intervention) 

.15 1 .15 .12 .73 
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Table 44H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

DC 3 

intentions 

change in CHLOC (DC 

3-post intervention) 

.07 1 .07 .04 .85 

change in GSE (DC 3-

post intervention) 

2.86 1 2.86 .38 .54 

change in HV (DC 3-post 

intervention) 

2.78 1 2.78 6.02 .02 

change in PSI (DC 3-post 

intervention) 

.94 1 .94 3.42 .07 

change in intentions (DC 

3-post intervention) 

.87 1 .87 .73 .40 

Conditions change in CHLOC (DC 

3-post intervention) 

13.66 3 4.55 2.38 .09 

change in GSE (DC 3-

post intervention) 

22.12 3 7.37 .99 .41 

change in HV (DC 3-post 

intervention) 

1.68 3 .56 1.21 .32 

change in PSI (DC 3-post 

intervention) 

.94 3 .31 1.14 .35 

change in intentions (DC 

3-post intervention) 

3.27 3 1.09 .91 .44 
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Table 44H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Error change in CHLOC (DC 

3-post intervention) 

61.10 32 1.91 
  

change in GSE (DC 3-

post intervention) 

239.01 32 7.47 
  

change in HV (DC 3-post 

intervention) 

14.76 32 .46 
  

change in PSI (DC 3-post 

intervention) 

8.84 32 .28 
  

change in intentions (DC 

3-post intervention) 

38.12 32 1.19 
  

Total change in CHLOC (DC 

3-post intervention) 

97.00 43 
   

change in GSE (DC 3-

post intervention) 

330.00 43 
   

change in HV (DC 3-post 

intervention) 

32.25 43 
   

change in PSI (DC 3-post 

intervention) 

10.79 43 
   

change in intentions (DC 

3-post intervention) 

52.22 43 
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Table 44H: Continued. 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected 

Total 

change in CHLOC (DC 

3-post intervention) 

88.60 42 
   

change in GSE (DC 3-

post intervention) 

311.77 42 
   

change in HV (DC 3-post 

intervention) 

32.20 42 
   

change in PSI (DC 3-post 

intervention) 

10.68 42 
   

change in intentions (DC 

3-post intervention) 

52.21 42 
   

Notes: 

a. R Squared = .310 (Adjusted R Squared = .095) 

b. R Squared = .233 (Adjusted R Squared = -.006) 

c. R Squared = .542 (Adjusted R Squared = .398) 

d. R Squared = .173 (Adjusted R Squared = -.086) 

e. R Squared = .270 (Adjusted R Squared = .042) 
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Table 45H: Estimates Adjusted change in the MSLTc constructs and intentions 

score means of all four conditions (data collection 3-post intervention change 

scores). 

Dependent Variable Conditions Mean 

Std. 

Error 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

change in CHLOC 

(DC 3-post 

intervention) 

HE -.45 .39 -1.23 .34 

PHP -.17 .65 -1.50 1.15 

YL 1.97 1.07 -.20 4.14 

C -1.45 .51 -2.48 -.41 

change in GSE (DC 

3-post intervention) 

HE -1.56 .76 -3.11 .00 

PHP .02 1.28 -2.60 2.63 

YL -1.41 2.11 -5.70 2.88 

C .27 1.01 -1.78 2.32 

change in HV (DC 3-

post intervention) 

HE .01 .19 -.37 .40 

PHP -.26 .32 -.91 .39 

YL .91 .52 -.15 1.98 

C -.08 .25 -.59 .43 

change in PSI (DC 3-

post intervention) 

HE -.24 .15 -.54 .06 

PHP -.22 .25 -.72 .28 

YL .36 .41 -.46 1.19 

C .11 .19 -.28 .50 

change in intentions 

(DC 3-post 

intervention) 

HE -.35 .30 -.97 .27 

PHP .58 .51 -.46 1.62 

YL .25 .84 -1.46 1.97 

C -.07 .40 -.89 .75 

Notes: 

a. Covariates appearing in the model are evaluated at the following values: sex = 

1.58, DC 3 age (years) = 12.13, DC 3 CHLOC = 11.26, DC 3 GSE = 29.35, DC 3 

HV = 4.08, DC 3 PSI = 4.85, DC 3 intentions = 5.14. 
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Table 46H: Bonferroni post-hoc comparison tests for the MSLTc constructs and intentions change scores (data collection 3 – post 

intervention). 

Dependent Variable (I) Conditions (J) Conditions 

Mean 

Difference (I-J) 

Std. 

Error Sig.a 

95% Confidence 

Interval for Differencea 

Lower 

Bound 

Upper 

Bound 

change in CHLOC (DC 

3-post intervention) 

HE PHP -.27 .74 1.00 -2.36 1.82 

YL -2.41 1.20 .32 -5.80 .97 

C 1.00 .65 .81 -.84 2.84 

PHP HE .27 .74 1.00 -1.82 2.36 

YL -2.14 1.28 .62 -5.74 1.45 

C 1.27 .94 1.00 -1.37 3.91 

YL HE 2.41 1.20 .32 -.97 5.80 

PHP 2.14 1.28 .62 -1.45 5.74 

C 3.41 1.30 .08 -.25 7.08 

C HE -1.00 .65 .81 -2.84 .84 

PHP -1.27 .94 1.00 -3.91 1.37 

YL -3.41 1.30 .08 -7.08 .25 
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Table 46H:Continued. 

Dependent Variable (I) Conditions (J) Conditions 

Mean 

Difference (I-J) 

Std. 

Error Sig.a 

95% Confidence 

Interval for Differencea 

Lower 

Bound 

Upper 

Bound 

change in GSE (DC 3-

post intervention) 

HE PHP -1.57 1.47 1.00 -5.70 2.56 

YL -.15 2.38 1.00 -6.84 6.55 

C -1.83 1.29 1.00 -5.46 1.80 

PHP HE 1.57 1.47 1.00 -2.56 5.70 

YL 1.43 2.53 1.00 -5.68 8.54 

C -.26 1.86 1.00 -5.48 4.96 

YL HE .15 2.38 1.00 -6.55 6.84 

PHP -1.43 2.53 1.00 -8.54 5.68 

C -1.68 2.58 1.00 -8.94 5.57 

C HE 1.83 1.29 1.00 -1.80 5.46 

PHP .26 1.86 1.00 -4.96 5.48 

YL 1.68 2.58 1.00 -5.57 8.94 
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Table 46H:Continued. 

Dependent Variable (I) Conditions (J) Conditions 

Mean 

Difference (I-J) 

Std. 

Error Sig.a 

95% Confidence 

Interval for Differencea 

Lower 

Bound 

Upper 

Bound 

change in HV (DC 3-post 

intervention) 

HE PHP .27 .36 1.00 -.75 1.30 

YL -.90 .59 .83 -2.56 .76 

C .10 .32 1.00 -.81 1.00 

PHP HE -.27 .36 1.00 -1.30 .75 

YL -1.17 .63 .43 -2.94 .59 

C -.18 .46 1.00 -1.48 1.12 

YL HE .90 .59 .83 -.76 2.56 

PHP 1.17 .63 .43 -.59 2.94 

C 1.00 .64 .78 -.81 2.80 

C HE -.10 .32 1.00 -1.00 .81 

PHP .18 .46 1.00 -1.12 1.48 

YL -1.00 .64 .78 -2.80 .81 
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Table 46H:Continued. 

Dependent Variable (I) Conditions (J) Conditions 

Mean 

Difference (I-J) 

Std. 

Error Sig.a 

95% Confidence 

Interval for Differencea 

Lower 

Bound 

Upper 

Bound 

change in PSI (DC 3-post 

intervention) 

HE PHP -.02 .28 1.00 -.81 .77 

YL -.60 .46 1.00 -1.89 .69 

C -.35 .25 1.00 -1.05 .35 

PHP HE .02 .28 1.00 -.77 .81 

YL -.58 .49 1.00 -1.95 .79 

C -.33 .36 1.00 -1.33 .68 

YL HE .60 .46 1.00 -.69 1.89 

PHP .58 .49 1.00 -.79 1.95 

C .25 .50 1.00 -1.14 1.65 

C HE .35 .25 1.00 -.35 1.05 

PHP .33 .36 1.00 -.68 1.33 

YL -.25 .50 1.00 -1.65 1.14 



 

441 
 

Table 46H:Continued. 

Dependent Variable (I) Conditions (J) Conditions 

Mean 

Difference (I-J) 

Std. 

Error Sig.a 

95% Confidence 

Interval for Differencea 

Lower 

Bound 

Upper 

Bound 

change in intentions (DC 

3-post intervention) 

HE PHP -.93 .59 .74 -2.58 .72 

YL -.60 .95 1.00 -3.28 2.07 

C -.28 .52 1.00 -1.73 1.17 

PHP HE .93 .59 .74 -.72 2.58 

YL .33 1.01 1.00 -2.51 3.17 

C .65 .74 1.00 -1.44 2.73 

YL HE .60 .95 1.00 -2.07 3.28 

PHP -.33 1.01 1.00 -3.17 2.51 

C .32 1.03 1.00 -2.57 3.22 

C HE .28 .52 1.00 -1.17 1.73 

PHP -.65 .74 1.00 -2.73 1.44 

YL -.32 1.03 1.00 -3.22 2.57 

Notes: 

Based on estimated marginal means. a. Adjustment for multiple comparisons: Bonferroni. 
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