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Abstract
Background: Social distancing measures (SDMs) protect the health of the public from coronavirus 2019 (COVID-19) infection. However, the impact of
SDMs has been inconsistent and unclear. This study aims to review the factors impacting SDMs (e.g. isolation, quarantine) for reducing the
transmission of COVID-19.

Methods: A systematic review was conducted. We searched MEDLINE, EMBASE, Allied & Complementary Medicine, COVID-19 Research and WHO
database on COVID-19 for primary studies assessing the enablers and barriers associated with SDMs, and reported in accordance with PRISMA
statement. We used JBI Critical Appraisal Checklist for the cross-sectional survey and Qualitative Research to assess the methodological qualities and
synthesised performing thematic analysis. Two reviewers independently screened the papers and extracted data.

Results: A total of 1235 citations were identi�ed, of which 16 were found to be relevant. The studies reported in two broad categories, under seven
separate themes: positive impact of SDMs, effective public health interventions, positive change in people’s behaviour, worries and concerns about
COVID-19, roles of mass media, physical and psychological impacts, and ethnicity/age associated with COVID-19.

Conclusion: The identi�ed evidence signals that SDMs are generally effective for preventing or reducing transmission. There is a scope and need to
�nd the best methods and approaches at the primary healthcare level in terms of developing objective measures and interventions to establish the link
between different factors and SDMs and reducing transmission of COVID-19 trend effectively, e�ciently and equitably.

Background
Coronavirus disease 2019 (COVID–19; caused by severe acute respiratory syndrome coronavirus 2 [SARS-CoV–2]), emerged in Wuhan, China in
December 2019, has been the biggest challenge for us in our lifetime posing a global public health threat. At the time of writing, WHO COVID–19
Situation Dashboard reported that this virus has already affected 216 countries with approximately 8,043,487 con�rmed cases and 439,487 con�rmed
deaths; a fatality rate of 5.46%, i.e. approximately 6 deaths in every 100 con�rmed cases. The highest number of con�rmed cases were reported in the
Americas (3,899,859 [48.5%]) followed by Europe (2,434,184 [30.2%]), Eastern Mediterranean (817,458 [10.1%]) and South-East Asia (503,034 [6.2%]),
whereas Western Paci�c and Africa reported relatively low cases i.e. 200,586 [2.5%] and 187,625 [2.3%] respectively [1]. In Europe, the UK has become
the ‘epicentre’ of the pandemic.

Based on reported cases and deaths, this disease is portrayed as a great equaliser, but 1:10 reported infections were among health professionals, e.g.
medical doctors, nurses and other healthcare professionals. Evidence further indicates that in England, Black, Asian and Minority Ethnic (BAME)
groups recorded higher mortality, ranging from 1.5 (in Asian) to 7.3 (in Black Caribbean population) times compared to white individuals [2]. Similarly,
COVID–19 mortality rate in the US for African Americans was 2.4–2.7 times more than white individuals. However, deaths are not consistent across
these groups. Several factors could be considered, e.g. ethnicity, age, sex, co-morbidities (diabetes, renal conditions), occupation, socioeconomic
status, multifamily and multigenerational households [2–4].

Similarly, it is di�cult to predict an exact future, but recent data from Johns Hopkins University reported that global COVID–19 deaths have surpass
over 370,000 worldwide [5]. Imperial College London highlights that this outbreak could kill 40 million people this year without public health measures
(e.g. case �nding, contact tracing and testing, and strict quarantine) [6]. Evidence suggests that the number of cases reported would possibly
“represent an underestimation of the true burden due to lack of surveillance and diagnostic capacity” [7] as well as pharmaceuticals to manage severe
COVID–19 [8].

Several countries, including the UK, USA and other EU countries are adopting SDMs as a form of non-pharmaceutical or physical intervention. Social
distancing is de�ned as a measure to ban large gatherings and advise individuals not to socialize outside their households by closing borders, some
public places, schools and universities; isolation/quarantine, physical distancing and room separation to isolate symptomatic individuals and their
contacts; and large-scale lockdowns of populations by staying at least 2m apart [8] aiming to minimize mixing of infectious patients with
susceptibles. WHO recommends case �nding, testing, isolation, contact tracing and quarantine of close contacts [9].

A preliminary scan of the literature demonstrated some research on COVID–19 from China, South Korea, UK, USA and other countries, but these are
very limited systemically reviewed or synthesised. Several rapid reviews and summaries have been covered on COVID–19 epidemiology [10,11], the
effectiveness of real-time PCR for diagnosis [12], effects of school closure [13], quarantine [14,15], social distancing [16] (whose study was primarily
based on two previous reviews [17,18] on in�uenza conducted in 2012 and 2018, respectively), and mathematical modelling studies incorporating the
effect of social distancing [8,19–27]. These models would generally help to “predict epidemic curve representing the number of infections caused by
the virus over time” [28].

Recently, few systematic review and meta-analysis conducted to investigate the optimum distance for avoiding transmissions [29] and ethnicity and
clinical outcomes [4]. Cochrane further conducted three studies. First, a rapid review in 2020, involving 29 studies on COVID–19, SARS, MERS plus
other viruses from China, UK, South Korea and Japan [30]. Second, a rapid qualitative evidence synthesis conduced in 2020 capturing 36 studies from
Asia, Africa, Central and North America and Australia examined healthcare workers’ adherence and enablers or challenges associated with infection
control guidelines for respiratory infections. Another study examined 67 studies including RCTs and observational studies exploring the role of
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physical interventions for reducing the spread of respiratory viruses, and found no evidence regarding screening at entry ports and social distancing
[31].

Lewnard and Lo [7] and Michigan Medicine Projections [32] reported that combined SDMs or interventions using social isolation, quarantine, school
closure, and workplace distancing appeared effective in reducing COVID–19 compared to no interventions at all. This approach, however, reported
considerable challenges, e.g. societal disruption, social isolation/rejection, mental stress and psychological trauma, lack of tests and testing facilities,
poor contact tracing, lack of surveillance. None of these studies examined the SDMs factors in reducing the transmission of COVID–19 systematically.
This systematic review aimed to examine the factors impacting SDMs for preventing COVID–19.

Review question
What has been the impact of social distancing measures for preventing coronavirus disease 2019 [COVID–19]?

Methods
We conducted a systematic review (SR) to review relevant research literature, using systematic and explicit, accountable methods, to answer a speci�c
research objective [33].

Criteria for considering studies for review
Inclusion criteria

1. Primary research describing SDMs, e.g. social distance, isolation and quarantine across all age-sex groups.

2. Research reporting enablers and barriers to implementing SDMs, e.g. social distance by avoiding crowds and restricting movement, isolating ill
people and quarantine of exposed people for preventing transmission or controlling the spread of COVID–19 infections as outcome measures. 

3. Published peer-reviewed article using quantitative (e.g. cross-sectional, randomised controlled trials, cohort, case-control) or qualitative
(ethnography, grounded theory, phenomenological studies).

4. Articles published in English language regardless of the location (or settings) of the studies, up to June 2020.  

Exclusion criteria

1. Articles published in narrative review, modelling studies, opinions, letters, news, editorials, perspectives, commentaries and any other publications
lacking primary data, including grey literatures.

2. Studies deemed to have overall poor quality.

Search strategy
Five major databases were searched: MEDLINE, EMBASE, Allied & Complementary Medicine, COVID–19 Research and WHO database on COVID–19.
The literature search used the following terms: “social distancing measures”, “social distancing”, “quarantine”, “patient isolation” combined with
“COVID–19”. Five major databases were searched: MEDLINE, EMBASE, Allied & Complementary Medicine, COVID–19 Research and WHO database on
COVID–19. The literature search used the following terms: “social distancing measures”, “social distancing”, “quarantine”, “patient isolation” combined
with “COVID–19”. Primary search terms were SDMs (all synonyms) and COVID–19 (all synonyms) using ‘Textword searching’—searching for a word or
phrase appearing anywhere in the document, where the document is the citation (article title, journal name, author), not the full text of an article, and
‘Thesaurus (MeSH, EMTREE) searching’, employing Boolean operators and truncations.

Authors developed a detailed study protocol with speci�c searching terms and strategies (Additional �le 1). We utilised the ‘Related Articles’ including
the best match and most recent features in PubMed. Searches were also supplemented by reviewing the reference lists (‘references of references’) of
selected articles to �nd any other relevant papers. We contacted subject experts/information specialists from authors’ Universities to verify the
research strategy, ensuring its comprehensiveness. We also contacted some study authors to identify the additional studies. The literature search was
conducted during May-June 2020 and the last search was conducted on 8 June 2020 in order to contemplate the recent pandemic crisis. The
searchers were not limited by study design or study location. 

Selection of studies
The citations identi�ed through the searches were imported into Mendeley Reference Manager (https://www.mendeley.com/). All studies emerging
from the databases have been screened twice: i) screening of abstracts and titles against minimum inclusion criteria, and ii) review of full text. We

https://www.mendeley.com/
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used the standard PRISMA �ow diagram to provide the process of study selection [34] (Fig. 1). We also completed PRISMA checklist for this
manuscript (Additional �le 2).

Quality appraisal of included studies
We used JBI Critical Appraisal Checklist for the cross-sectional survey [35] and Qualitative Research [36] to assess the methodological qualities. All
included studies were assessed by two reviewers (KR, CML) using the standardised eight and ten questions 4-item checklists i.e. Yes, No, Unclear and
Not Applicable (Additional �le 3) and the results have been used to inform synthesis and interpretation of the �ndings. To facilitate comparison of
appraisal processes, all reviewers recorded the rationale for inclusion or exclusion, and discrepancies were discussed and resolved by consensus.

Data extraction, analysis and synthesis
Studies in this review were not su�ciently homogenous to analyse using meta-analysis [37]. Therefore, results are summarised using narrative
synthesis and tabular form using thematic analysis (Table 2). Data extracted using the following summary data: sample characteristics i.e. study aim,
study location, study design, sample size, and appraisal checklist(s) and the overall reviewer comments. Thematic analysis/synthesis was used to
identify the important or recurrent themes and the �ndings are summarised thematically [38]. Coding process and the development of themes were
discussed among authors.

Results
The search results are summarised in Figure 1. In total, 1235 citations were identi�ed, of which 16 were found to be relevant [39,40, 41–48, 49–54]
excluded 68 studies.

Quality of the studies
We found 16 observational studies (with 71,465 participants). Of the 16, 15 were quantitative cross-sectional surveys and one qualitative focus group
study. All studies recruited participants online. Studies were conducted in 19 countries: three UK, three USA, three China, two Italy, and Canada, Hong
Kong, Netherland, Germany, India, Paraguay, Saudi Arabia and Tanzania each with one study. Summary of the studies is in Table 1.

In general, these studies cover one or more of two areas: i) positive impacts (enablers) of SDMs for COVID–19, and ii) speci�c barriers to control or
reduce transmission of COVID–19. Eight important themes under two broad descriptive themes emerged (Fig. 2). The relative contribution of each
study to the synthesis is in Table 2.

Table 1 Summary of reviewed studies
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Study Aims/study
question

Country Design/method(s
)

Number of
subjects (sample
size)

Critical appraisal
checklists*

Reviewer
comments

Atchison et al.
[39]

To examine risk
perceptions and
behavioural
responses of the
UK adult
population during
the early phase of
the COVID-19
epidemic.

UK Cross-sectional
survey

2108 Quantitative

1,2,4,7,8

Lack of
methodological
details but
plausible
analysis.

Cowling et al. [40] To examine the
effect of these
interventions and
behavioural
changes of the
public on the
incidence of
COVID-19, as well
as on in�uenza
virus infections,
which might
share some
aspects of
transmission
dynamics with
COVID-19.

Hong Kong Cross-sectional
telephone survey

 

3013 Quantitative

1,2,4,7,8

Lack of
methodological
details but
plausible
analysis.

Gallè et al. [45] To (i) evaluate the
level of
knowledge about
the 2019-nCoV, its
spread and the
control measures
adopted; (ii)
analyze health-
related
behaviours during
lockdown, in
order to estimate
its possible
impact on
personal habits;
(iii) understand if
the study �eld
may in�uence the
level of
knowledge and
lifestyle habits
during the
pandemic.

Italy Quantitative
survey

 

2125 Quantitative

1,3,7,8

Poor
methodological
details.

Hawryluck et al.
[47]

To assess the
level of
knowledge about
quarantine and
infection control
measures of
persons who were
placed in
quarantine, to
explore ways by

which these
persons received
information, to
evaluate the level
of adherence to
public health
recommendation
s, and to
understand the
psychological
effect on
quarantine.

Canada Cross-sectional
survey

 

129 Quantitative

2,4,7,8

Some gaps in
methodology.

Katz et al. [48] To identify key
features of
preparedness and
the primary
concerns of local
public health

USA Online survey

 

150 Quantitative

1,2,4,7,8

 

Lack of
methodological
details but
plausible
analysis.
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o�cials in
deciding to
implement social
distancing
measures, and
determine
whether any
particular factor
could explain the
widespread
variation among
health
departments in
responses to past
outbreaks.

Pan et al. [50]

 

To evaluate the
association of
public health
interventions with
the
epidemiological
features of the
COVID-19
outbreak in
Wuhan by 5
periods according
to key events and
interventions.

China Quantitative
survey

32,583 Quantitative

2,4,7,8

 

Some gaps in the
methodology.

Meier et al. [49] To evaluate
public belief in
the effectiveness
of protective
measures, to
what extent
individuals have
implemented
these measures
in their daily lives,
and to identify
key
communication
channels used to
acquire
information on
COVID-19 in

European
countries.

Netherlands,
Germany and
Italy

Cross-sectional

survey study

9796 Quantitative

1,2,3,4,7,8

 

 

Some gaps in
methodological
details but
plausible
analysis.

 

 

Wolf et al. [43] To determine
COVID-19
awareness,
knowledge,
attitudes, and
related
behaviours
among U.S.
adults who are
more vulnerable
to complications
of infection
because of age
and comorbid
conditions.

USA Cross-sectional
survey

630 Quantitative

1,2,3,4,7,8

 

Few gaps in
methodological
details but
plausible
analysis.

 

Roy et al. [52] To assess the
knowledge,
attitude, anxiety
experience, and
perceived mental
healthcare need
among adult
Indian population
during the COVID-
19 pandemic.

India Cross-sectional,
observational
study

 

662 Quantitative

1,2,7,8

 

Some gaps in the
methodology.

Rios-González
[51]

To examine the
knowledge,
attitudes and
practices of the
population about
COVID-19.

Paraguay Cross-sectional
study

3141 Quantitative

2,3,7,8

Some gaps in the
methodology.
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Rugarabamu et
al. [41]

To investigate
KAP towards
COVID-19 KAP
among residents
in Tanzania
during the April –
May 2020 period
of the epidemic.

Tanzania Cross-sectional
study

400 Quantitative

2,4,7,8

 

Some gaps in the
methodology.

Zhong et al. [44] To investigate
Chinese residents’
KAP towards
COVID-19 during
the rapid rise
period of the
outbreak.

China Cross-sectional
survey

6919 Quantitative

1,2,3,4,7,8

 

Some gaps in
methodology but
overall
convincing.

Geldsetzer [46] To assess
knowledge and
perceptions about

COVID-19 among
a convenience
sample of the
general public in
the United States
and United
Kingdom.

UK and USA Cross-sectional
survey

5974 Quantitative

2,3,4,7,8

 

Some gaps in
methodology but
overall
convincing.

 

Williams et al.
[42]

To explore the
perceptions and
experiences of
the UK public of
social distancing
and social
isolation
measures related
to the COVID-19
pandemic.

UK Qualitative –
focus group
study

27 Qualitative

1,2,3,4,5,8,9,10

 

 

Some gaps in
methodology but
overall
convincing.

Al-Hanawi et al.
[53]

To investigate
COVID-19
knowledge,
attitudes and
practices (KAP),
and associated
sociodemographi
c characteristics
among the
general
population.

Saudi Arabia Cross-sectional
study

3388 Quantitative

1,2,3,4,6,7,8

 

Few gaps in
methodological
details but
plausible
analysis.

Liu et al. [54] To examine the
protective effects
of appropriate

personal
protective
equipment for
frontline
healthcare
professionals
who provided
care for patients
with coronavirus
disease 2019
(covid-19).

China Cross-sectional
study

420 Quantitative

1,2,3,4,6,7,8

 

Few gaps in
methodological
details but
plausible
analysis.

*Numbers in this column signify the quality criteria from the critical appraisal checklist (Additional �le 3) that studies were deemed to have met.

 

Table 2 The contribution of each study in a thematic synthesis
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  Atchi
son
et al.
[39]

Cowl
ing
et al.
[40]

Gallè
et al.
[45]

Hawr
yluck
et al.
[47]

Katz
et al.
[48]

Pan
et al.
[50]

 

Meie
r et
al.
[49]

Wolf
et al.
[43]

Roy
et al.
[52]

Rios-
Gonz
ález
[51]

Ruga
raba
mu
et al.
[41]

Zhon
g et
al.
[44]

Geld
setze
r [46]

Willi
ams
et al.
[42]

Al-
Hana
wi et
al.
[53]

Liu et
al.
[54]

Avoi
ding
crow
ds
and
soci
al
even
ts

  √ √ √ √ √ √   √     √   √    

Redu
cing
repro
ducti
on
num
ber
to
avert
a
local
epid
emic

√ √       √                    

Flatt
en
the
peak
of
and
area
unde
r the
epid
emic
curv
e

√ √                            

Impr
ove
the
capa
city
and
capa
biliti
es of
the
healt
hcar
e
syste
m

√ √     √     √   √           √

Appr
opria
te
use
of
phys
ical
mea
sure
s,
e.g.
hand
sanit
izers,
hand
was
h
and
face
mas
ks

            √                 √

Bord
er
restri

  √   √                        



Page 9/23

ction
s,
scho
ol
and
bord
er
clos
ures
to
supp
ress
trans
miss
ion

Usin
g
multi
facet
ed
publi
c
healt
h
inter
venti
ons
(incl
udin
g
bord
er
entry
restri
ction
s,
quar
antin
e
and
isola
tion
of
case
s
and
cont
acts)

√ √       √ √ √ √ √     √      

Chan
ging
popu
latio
n
beha
viour,
such
as
soci
al
dista
ncin
g
and
pers
onal
prote
ctive
mea
sure
s

  √                         √ √

Main
tain
pers
onal
hygi
enic
mea
sure
s

            √   √             √

Com
plian
ce

√ √ √                          
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with
the
gove
rnme
nt
actio
ns

Beha
viour
al
chan
ges
or
inter
venti
ons
whic
h are
less
disru
ptive
than
total
lock
dow
n

    √                 √        

                                 

Abou
t the
curre
nt
and
seco
nd
wave
s or
outbr
eaks 

  √   √   √ √     √       √    

Unce
rtaint
y
abou
t the
durat
ion
of
the
mea
sure
s

                          √    

Lack
of
trust
in
gove
rnme
nts

                          √    

Lack
of
clarit
y
and
unde
rstan
ding

      √     √     √            

Not
recei
ving
the
supp
ort
expe
cted

            √     √            

Guid
ance
on
soci

      √                        
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al
dista
ncin
g
and
isola
tion
are
vagu
e

Medi
a
cons
tantl
y
givin
g or
repor
ting
wron
g
infor
mati
on
abou
t the
pand
emic
statu
s –
resul
ting
in
emot
ional
exha
ustio
n

    √           √              

Worri
ed
after
seein
g
post
s
abou
t
COVI
D-19
pand
emic
on
vario
us
soci
al
medi
a
platf
orms

                √              

Medi
a
affec
ting
ment
al
wellb
eing
and
addi
ng to
the
level
of
anxi
ety

      √         √              

Fear
and
anxi
ety

      √         √              

Incre     √ √                        
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ased
quar
antin
e
asso
ciate
d
with
post-
trau
mati
c
stres
s
disor
der
and
depr
essio
n;
decr
ease
of
phys
ical
activ
ity

Loss
of
soci
al
inter
actio
n
and
loss
of
self-
wort
h

                √         √    

Lack
of
soci
al
and
phys
ical
cont
act.

Lost
job
or
inco
me
and
relyi
ng
on
pare
ntal,
famil
ial or
state
�nan
cial
supp
ort

      √                   √ √  

COVI
D-19
asso
ciate
d
with
ethni
c
popu
latio
ns in
lowe
r
soci
o-

√     √   √   √     √   √ √ √  
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econ
omic
grou
ps

Co-
morb
idity
expo
sure
risks
and
older
age
ie
over
70

√             √     √          

Note: Shading indicates a study was rated as having low quality in terms of the methodological details

Enablers

Theme 1. Positive impact of social distancing measures

Theme 2. Effective public health interventions

Theme 3. Positive changes in people’s behaviour

 

Barriers

Theme 4. Worries and concerns about COVID-19

Theme 5. Debatable role of mass media

Theme 6. Physical and psychological impacts

Theme 7. Ethnicity, age and COVID-19 pandemic

Theme 1. Positive impact of social distancing measures
Eleven out of 16 studies identi�ed some positive impacts of different SDMs used to reduce transmission of COVID–19 [39–41,43–46,48,50,51,54].
The commonest SDMs were: avoiding crowds, border restrictions, isolating in the hospital, appropriate use of PPEs, working from home primarily to
reduce the effective reproduction number of SARS-CoV–2 (Ro,secondary transmission) [39,40,46,54].

One study has highlighted that:

Without strengthening SDMs, local infections are likely to continue occurring, given that the effective reproduction number (Ro)is approximately 1 or
slightly higher. Travel measures and testing, tracing, and treating efforts are particularly important in maintaining suppression, although these
measures will be increasingly di�cult to implement as case numbers increase [40].

Similarly, other studies further added that if the basic reproduction number of COVID–19 in Hong Kong, UK and US exceeds 2, (it was 2·2 in Wuhan),
we would need >44% reduction in COVID–19 transmission to completely avert a local epidemic. A reduction of this magnitude could, however,
substantially �atten the peak of and area under the epidemic curve, thus reducing the risk of exceeding the healthcare system capacity, potentially
saving many lives, especially older adults [39,40,42,44,51].

Studies reported that quarantine, and school and border closure have been the most effective means of suppressing transmission [40,43]. The
commonest factors associated with SDM success are support on governmental measures for social distancing and isolation by avoiding crowds,
closure of public places, hand hygiene, and individuals’ adherence to country-speci�c mitigation measures [45,48].

Theme 2. Effective public health interventions
Ten out of 16 studies reported the importance of public health interventions for COVID–19 [39,40,42,45–49,51,52]. Several studies perceived washing
hands with soap, and avoiding crowds and social events as the most effective measures [39,42,45,47,54]. Several studies from different parts of the
world reported that multifaceted public health interventions including personal protective equipments (PPEs), e.g. facemasks, eye protection, have
been successful as the virus spreads through multiple channels, e.g. touching, sneezing.
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The extracts below illustrate this:

The package of public health interventions (including border entry restrictions, quarantine and isolation of cases and contacts, and population
behaviour changes, such as social distancing and personal protective measures) that Hong Kong has implemented since late January, 2020, is
associated with reduced spread of COVID–19 [40, p. p. e284].

The study participants reported frequent use of sanitizers, hand wash, and masks during the past week. This indicates participants’ increasing
concern towards personal hygienic measures. Awareness about COVID–19 is re�ected in behaviour and attitude as most participants agreed with
social distancing, avoiding travel, self-quarantine and adequate hygiene [48, p.4].

Theme 3: Positive changes in people’s behaviour
We found four studies (of 16) reported SDMs in�uenced people’s behaviour [39–41, 53]. Atchison et al. [39] reported that part of the success in early
February 2020 was changing people’s behaviour to comply with government actions.

The extracts below illustrate this:

Social distancing and population behavioural changes with social and economic impacts less disruptive than total lockdown can meaningfully
control COVID–19. Control measures and changes in population behaviour coincided with a substantial reduction in in�uenza transmission in early
February, 2020. This observation suggests the same measures would also have affected COVID–19 transmission in the community, because of some
similarities, as well as differences, in the modes of transmission of in�uenza and COVID–19 [40, p.e285].

Avoiding close contact, washing hands and wearing facial masks were considered the most protective measures [41, p.5].

Barriers

Theme 4: Worries and concerns about COVID–19
Eight out of 16 studies reported some concerns about the current pandemic and a possible second wave of COVID–19 [39,40,42,43,47,49–51]. The
commonest associated factors were: (i) uncertainty about the duration of measures, and their ability to cope longer-term [42, p.1], and (ii) lack of trust
in public health o�cials and governments due to lack of clarity about information on infection and what SDMs are effective against COVID–19
[49,51].

The extracts below illustrate this:

Overall, 77.4% (1640/2108) of respondents reported being worried about COVID–19 in the UK. For those not previously testing positive for COVID–19,
47.5% (979/2108) believed it was likely they would be infected at some point in the future under the UK Government’s preventive measures. If infected,
just over half (56.9%) would expect to be moderately severely affected (e.g. may need self-care and rest in bed) [39, p.7].

Most participants felt that guidance on social distancing and isolation had been generally unclear, although some described how it had “become
clearer”. Many participants exhibited lack of trust in government or in the media [42, p.12].

Theme 5. Debatable role of mass media
Two of 16 studies identi�ed this as a barrier [45,52]. These studies found that rumours in social media, and electronic and print media during SDMs
(isolation, self-quarantine), and total restriction of travel (curfew) were associated with negative impact on mental health as they constantly depict the
pandemic and deaths related to it. Therefore, people become angry, restless, worried, have di�culty coping, and feel emotionally exhausted [52].

One study observed that:

Approximately 28% of people report sleep di�culties. More than two-thirds of participants reported themselves worried after seeing posts about
COVID–19 on social media [52, p.2].

Approximately 46% of participants reported worry regarding discussion of COVID–19 in news channels and print media. This indicates a signi�cant
proportion of survey participants, despite having adequate awareness about coronavirus infection, are largely in�uenced by media information. Media
in�uences mental wellbeing and adds to anxiety levels [52, p.6].

Theme 6: Physical and psychological impacts
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Four of the 16 studies identi�ed these barriers [42,45,47,52]. The commonest associated factors were: anxiety [47], increased time in quarantine
associated with post-traumatic stress disorder, depression [47], decrease in physical activity [45], loss of social interaction, and emotional and
psychological distress [42].

The extracts below illustrate this:

The mandated lack of social and, especially, physical contact with family members were identi�ed as particularly di�cult. Con�nement at home and
work, being unable to see friends, being unable to shop for basic necessities of everyday life, and being unable to purchase thermometers and
prescribed medications enhanced their feeling of distance from the outside world [47, p.10].

All participants felt that the social distancing and isolation polices had had signi�cant social and psychological impacts on their lives and the central
theme was loss […]. These emotional and psychological losses were particularly acute for those living in more urban, densely populated cities like
London or Birmingham. They were also especially evident amongst those in low-paid or precarious occupations, who had either lost their job or
income or were now relying on parental, familial or state �nancial support as a result of the pandemic [42, p.10].

Theme 7: Ethnicity, age and COVID–19 pandemic
We found eight studies that evaluated differences across demographic and socio-economic strata, age and COVID–19 pandemic [39,41–
43,46,47,50,53]. These studies found that COVID–19 was often associated with people from Black, Asian and minority ethnic (BAME) populations in
lower socio-economic groups, employment in lower band/category, other comorbidities, exposure risks and older age.

The extracts below illustrate this:

More disadvantaged backgrounds were less likely to be able to work from home or self-isolate if needed, suggesting structural barriers to adopting
preventive behaviours in these groups. The most economically disadvantaged in society are less able to comply with certain NPIs, likely partly due to
their �nancial situation [39,p.17].

Adoption of SDMs was almost twice as likely in people over 70 compared to adults aged 18 to 34. Notably, those that were single were less likely to
practise social distancing. There was a strong association between socio-economic deprivation and ability to adopt NPIs [39,p.15; 43,p.6].

Fig. 3 is a conceptual framework (CF) that emerged from this study, which shows the interconnection of SDMs, factors and reducing COVID–19. To
make the effective link between them, all these components are essential; putting people at the centre of the framework, ensuring their needs are
appropriately met by providing best-quality care. As the �rst point of contact for patients or users, primary healthcare would play a key role. The
approach would also help to reduce the basic reproduction number (Ro) to avert a local epidemic and �atten the peak of and area under the epidemic
curve. Ro is considered a key indicator to assess “whether a pathogen introduced into a community will spread and, signi�cantly gives guidance as to
its rate of spread” [53,p.2]. Generally, it is expected to be below 1.0. This CF also acknowledges the capacities and capabilities of primary healthcare
systems, health inequalities, social determinants of health, including the capacity of the national laboratory system that appropriately followed the
WHO’s mantra of “trace, test, and treat” to suppress and control the coronavirus epidemic [8,11]. Similarly, CF recognises societal norms, culture and
values, as each country has its own speci�c geo-socio-economic, political, legal and cultural contexts.

Discussion
This study was undertaken to synthesise the evidence concerning SDMs to reduce transmission of COVID–19. The main �nding of this research is
that there is very limited evidence available in the peer-reviewed literature of well evaluated examples of the impact of SDMs in reducing transmission
of COVID–19.

In this study, we found major factors, enablers or barriers, impacting SDMs emphasising the positive roles of SDMs, public health interventions,
behaviour changes, people’s worries and concerns, myths and stigma and physical and psychological impact including the debatable role of media.
Similar issues have been documented in different literatures [54,55]. The purpose of social distancing is to inhibit the intensity of transmission (Ro) to
reduce Ro to <1 or “contain the outbreak within a manageable duration” [56, p.2]. The ultimate strategy is to slow down or curb the spread of the
overall disease burden—morbidity, severity, fatality, health complications and socio-economic consequences—and reduce the impact on health
services. Anxiety or worries about the duration of quarantine have been highlighted in this study. A similar issue has also been reported in previous
studies. Sjödin et al. [56], for example, based on the experience of the COVID–19 outbreak in Italy, discussed that for an average household of three
persons, approximately 30–54 days will be enough quarantine with near-complete and medium adherence community quarantine adherence
respectively, assuming 10% asymptomatic infections. In this case, seven secondary cases would be expected in a population of 5000, or 70 secondary
infections in a population of 50,000, assuming 10% asymptomatic infections.

This study found that social distancing has been effective only if integrated with enhanced personal hygiene, environmental sanitation and adequate
and appropriate use of PPE (use of masks, handwashing, coughing etiquette). Early diagnosis and prompt management of con�rmed cases by
isolating (physical distance), timely follow-up and quarantine recommendations (14 days) for close contacts of a case constitute the CORE of COVID–
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19 control. This �nding is consistent with conclusions of a study conducted by Chu et al. [29] i.e. “The risk for infection is highly dependent on
distance to the individual infected and the type of face mask and eye protection worn. From a policy and public health perspective, current policies of
at least 1 m physical distancing seem to be strongly associated with a large protective effect, and distances of 2 m could be more effective”. ECDC
report [57,p.3] highlighted that: “The success of social distancing measures that are implemented over an extended period may depend upon ensuring
that people maintain social contact—from a distance—with friends, family and colleagues” as well as the strictness of quarantine adherence,
household size, and highest rates of compliance [53,56]. Similar issues have also been reported by the �ndings of our study.

However, very little was known on our speci�c research question on the extent and the factors impacting SDMs in reducing transmission of COVID–19
nationally and globally, as there were no previous systematic reviews on this subject, or commentaries examining the factors associating SDMs and
COVID–19. There are, however, some rapid reviews, summaries and mathematical modelling studies covering COVID–19, in China, South Korea, UK,
USA, and other countries, but the literature has not been systemically reviewed or synthesised. Similarly, the implementation of social distance differs
by country due to the wide range of predictors associated with this measure, some far more strict than the UK, with Sweden at the opposite end of the
spectrum. Therefore, it is di�cult to assess which speci�c SDMs or measures would have a higher impact on the effects of social distancing to reduce
transmission.

Lack of awareness and misconceptions about COVID–19 and the physical and psychological impacts due to lockdowns have been reported in the
included studies, and similar �ndings were reported from previous studies [58]. Therefore there is a need to intensify awareness, education and
campaigns, targeting general and speci�c spheres of populations, utilising internet-based information, use of social in�uencers, education and
counselling (IEC) strategies to correct these misconceptions and provide support by different stakeholders (governments, NGOs, charities, national
volunteers, community support groups). Increased media coverage would be one key strategy to make SDMs successful [46,52,57].

In this study, we also found compliance has been one important factor, but it was not easy for securing public compliance in liberal democratic
societies. Similarly, the approach in authoritarian regimes, e.g. China, would likely be unacceptable in other parts of the world. Related to this is how
long restrictive measures can be tolerated, which lacks solid evidence [56,59]. Moreover, social distancing becomes a highly charged topic creating a
lieu of debate among the politicians, economists, medical and public health professions. The likelihood is that COVID–19 will become endemic, which
suggests long-term behavioural adjustments as reported in our study [45]. Similarly, we argued that social distancing is not part of the culture in either
developed or developing countries, for different reasons [60]. In developing countries, it is more related to population density, crowding, workplace
conditions etc., such as overcrowding in public transport. In developed countries such as Switzerland, people were still following Swiss kiss as late as
20 March, when COVID–19 was already peaking. Similarly, our study found a relationship between social distancing and economic aspects: poverty,
living in slums etc. in developing countries; marginalized populations in developed countries. A similar issue has also been reported in the previous
studies [61–63]. Therefore, there is a need to completely change the way the economy, businesses, and life are organised to protect the vulnerable
groups such as homeless, disabled, undocumented migrant workers and inmates. Similarly, home life should be looked at, as evidence suggests we
need to change the way we interact at home, for example, with vulnerable family members—elderly, pregnant, immunocompromised due to chronic
disease or protracted illnesses, at least until the pandemic is over, e.g. curbing the possibility of transferring the disease to the elderly.

Moreover, we found that due to lockdown, people lost their jobs affecting their income and suffered job insecurity in general, but it disproportionately
affects the most disadvantaged populations. These �ndings are consistent with the previous studies [2–4]. A recent descriptive review of data on
disparities in the risk and outcomes from COVID19 in the UK has reported that:

“The largest disparity found was by age. Among people already diagnosed with COVID19, people who were 80 or older were seventy times more likely
to die than those under 40. Risk of dying among those diagnosed with COVID–19 was also higher in males than females; higher in those living in the
more deprived areas than those living in the least deprived; and higher in those in Black, Asian and Minority Ethnic (BAME) groups than in White ethnic
groups” [3,p.4].

Marmot et al. [64] also argued that: “There are clear socioeconomic gradients in preventable mortality. The poorest areas have the highest preventable
mortality rates and the richest areas have the lowest” (p.13). Finally, this study along with other evidence suggests that our health systems have not
been proactive enough to cope with the current pandemic [54]. We argue that public health has failed to convince politicians to take rapid action on
prevention of spread or prepare for necessary treatment arrangements. These �ndings are consistent with those of Pollock et al. [65] and Regmi et al.
[66] and they found that the “structure and capacity of our depleted healthcare system are now largely driving the response to this epidemic” and most
likely “it will continue to do so until services that support local communicable disease control are rebuilt and reintegrated”.

This study adds to the literature on highlighting the major enablers and barriers of SDM in controlling COVID–19 in public health policy and
interventions: i) given the fact that there is no vaccine or treatment available at the time of writing, and ii) there have been limited robust published
studies of SDM success factors, with most studies exploring the process rather than hard or tangible outcomes. This scarcity of empirical studies
demonstrates the practical realities, e.g. factors or outcomes of SDM would be appropriate for policy-planners, researchers and decision-makers to
make it effective.

Strengths and limitations of the review
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To our knowledge, this study might be the �rst systematic review to examine the enablers and barriers impacting SDMs to reduce transmission of
COVID–19. It used a systematic and rigorous search strategy developing a systematic review protocol. This study has proposed a conceptual
framework (CF) embedding an enablers, barriers and possible outcomes (EBO) con�guration, putting people at the centre of the process, making sure
that primary healthcare services are accessible to all (Fig. 3). This study also highlighted the themes from the interpretative synthesis and relative
contribution of each study (Table 2). This CF has also recognised that the effectiveness of SDMs will depend on the credibility of public health
authorities, and on strong leadership and commitment from political leaders and institutions.

This review has, however, several limitations. First, as it was not externally funded, and therefore time and resource were constrained and unable to
include and review grey literature. Second, studies are variable in sample size, quality and population, which are open to bias, and the heterogeneity of
data precludes a meaningful meta-analysis to measure the impact of speci�c enablers or barriers, therefore the �ndings warrant generalisation.

Third, despite the overall satisfactory methodological quality of the included papers, methodologies were poorly reported (mostly those preprints -
postings in MedRxiv), lacking comprehensive strategies for sampling and procedures, and lacking detail in data gathering and analysis, including
identifying and dealing with possible confounding factors (Table 1).

Wolkewitz and Puljak [67] further warned that: “there are many methodological challenges related to producing, gathering, analysing, reporting and
publishing data in condensed timelines required during a pandemic.” Finally, searching “social distancing” in different databases produced no results.
We noticed that the problem of searching for SDMs and COVID–19 studies was mainly due to rapidly-growing COVID–19 studies in PubMed and other
search interfaces, which are not visible in the major search databases (PubMed, EMBASE) due to i) indexing, and ii) often bibliographic databases
failed to capture preprint and unpublished studies including registered clinical trials [68,69], and the majority are commentaries, news, perspectives or
opinions [67]. Though Shokraneh [68] provided some useful links speci�c to COVID–19 resources, still we found this di�cult and time-consuming and
the systematic search strategies noted lack of speci�city.

Directions for Future Research
It is important to determine whether we should look to determine to develop herd immunity. If that is the case then “how can one determine how much
herd immunity is su�cient to mitigate subsequent substantial outbreaks of COVID–19?”[70]. In addition, many frontline healthcare professionals are
dying from COVID–19 and so research needs to �nd out why and how ethnicity, migrant status, health inequalities and social determinants of health
(SDH) have links with COVID–19 [2,50,71]. It would also be bene�cial to see the reasons why children and young people are least affected [72], why
some patients develop more serious complications than others [57,(73)73], why do some COVID–19 patients infect many others, whereas most don’t
spread the virus et all? [74], and what has been the impact of different public health policies and efforts for COVID–19 by gender and age [75].
Similarly, we also need to determine whether the mass testing of antibody status would guide how extensively and how long social distancing should
be implemented in a speci�c area [28, 70], and whether the term ‘spatial distancing’ would be more appropriate than ‘social distancing measures’ while
addressing the issue of distance between individuals or objects [76]. Finally, we need to know what appropriate quarantine measures would be
appropriate in the long run to curb importation of transmission, and whether ”�attened epidemic curve [will] rise again once we come out of the
quarantine adopted worldwide” [28].

Conclusion
The current systematic review highlights the importance of SDMs in the context of global uncertainty. This study provides useful factors—enablers
and barriers—to implement and deliver SDMs policy in reducing transmission of COVID–19 and improving health and wellbeing. From this study, the
identi�ed evidence signals that SDMs are generally effective for preventing or reducing transmission. Based on the results of this study, we consider
that targeted approaches alongside social distancing might be the way forward and more acceptable: reduce infection rate to make large-scale testing
logistically viable, contact tracing, compliance rate, duration of measures, isolation for positive cases and teams to carry this out. Globally, health
systems now, more than ever, face major challenges as they not only need to deal with unwell people but also continue to deliver public health -
preventive measures. The best solution for a health system under pressure is to strengthen primary health care by assessing these factors in future
monitoring/evaluation. Further research may be warranted to �nd the best methods and approaches in terms of developing objective measures and
interventions to establish the link between different factors and SDMs (as a secondary outcome) and reducing transmission of COVID–19 trend (as a
primary outcome) effectively, e�ciently and equitably.
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Figures

Figure 1

A conceptual framework - the interconnection of social distancing measures, factors and reducing COVID-19.
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Figure 2

Themes identi�ed across studies of social distancing measures and COVID-19.
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Figure 3

PRISMA Flow diagram to show results of searches.
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