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ABSTRACT
Introduction Implementing non- pharmaceutical 
interventions (NPIs) protect the public from COVID-19. 
However, the impact of NPIs has been inconsistent and 
remains unclear. This study, therefore, aims to measure 
the impact of major NPIs (social distancing, social isolation 
and quarantine) on reducing COVID-19 transmission.
Methods and analysis We will conduct a systematic 
review and meta- analysis research of both randomised 
and non- randomised controlled trials. We will undertake 
a systematic search of: MEDLINE, Embase, Allied & 
Complementary Medicine, COVID-19 Research, WHO 
database on COVID-19, ClinicalTrails.Gov for clinical 
trials on COVID-19, Cochrane Resources on Coronavirus 
(COVID-19), Oxford COVID-19 Evidence Service and 
Google Scholar for published and unpublished literatures 
on COVID-19 including preprint engines such as medRxiv, 
bioRxiv, Litcovid and SSRN for unpublished studies 
on COVID-19 and will be reported in accordance with 
Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses. Outcomes of interest for impact analysis 
will include the reduction of COVID-19 transmission, 
avoiding crowds and restricting movement, isolating ill and 
psychological impacts. The Preferred Reporting Items for 
Systematic Review and Meta- Analysis Protocols checklist 
has been used for this protocol. For quality of included 
studies, we will use the Cochrane Collaboration’s tool for 
assessing risk of bias for randomised controlled trials and 
the Newcastle- Ottawa Scale for observational studies. The 
Grading of Recommendations Assessment, Development 
and Evaluation approach will grade the certainty of 
the evidence for all outcome measures across studies. 
Random- effects model for meta- analysis will measure the 
effect size of NPIs or the strengths of relationships. For 
quantitative data, risk ratio or OR, absolute risk difference 
(for dichotomous outcome data), or mean difference or 
standardised mean difference (for continuous data) and 
their 95% CIs will be calculated. Where statistical pooling 
is not possible, a narrative synthesis will be conducted 
for the included studies. To assess the heterogeneity 
of effects, I2 together with the observed effects will be 
evaluated to provide the true effects in the analysis.
Ethics and dissemination Formal ethical approval from 
an institutional review board or research ethics committee 
is not required as primary data will not be collected. 
The final results of this study will be published in an 
open- access peer- reviewed journal, and abstract will be 

presented at suitable national/international conferences 
or workshops. We will also share important information 
with public health authorities as well as with the WHO. In 
addition, we may post the submitted manuscript under 
review to medRxiv, or other relevant preprint servers.
Trial registration number CRD42020207338.

INTRODUCTION
COVID-19 (caused by SARS- CoV-2) emerged 
in Wuhan, China, in December 2019, and has 
been posing a global public health threat. On 
11 March 2020, WHO declared the COVID-19 
outbreak a pandemic.1 At the time of writing 
(24 September 2020), the WHO COVID-19 
Situation Dashboard reports that this virus 
has already affected 216 countries, areas or 
territories with 31 664 104 confirmed cases of 
COVID-19 and 972 221 deaths and a fatality 
rate of approximately over 3% (3.07%).2

Based on reported cases, approximately 1:10 
reported infections were among healthcare 
professionals, for example, medical doctors 

Strengths and limitations of this study

 ► To the best of our knowledge, this study is the 
first systematic review to measure the impact of 
non- pharmaceutical interventions (NPIs)—social 
distancing, isolation and quarantine—on reducing 
COVID-19 transmission.

 ► This study will offer the highest level of evidence to 
assist policymakers and researchers in synthesising 
a large and complex literature, drawing a broader 
framework.

 ► This protocol reduces the possibility of duplication, 
provides transparency to the methods and proce-
dures used, minimises potential biases and allows 
peer review.

 ► This research is not externally funded, and therefore 
time and resource will be constrained.

 ► If included studies vary in sample size, quality and 
population, they may be open to bias, and the het-
erogeneity of data will preclude a meaningful meta- 
analysis to measure the effects of specific NPIs.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-041383 on 22 O

ctober 2020. D
ow

nloaded from
 

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-1408-1978
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-041383&domain=pdf&date_stamp=2020-010-22
http://bmjopen.bmj.com/


2 Regmi K, Lwin CM. BMJ Open 2020;10:e041383. doi:10.1136/bmjopen-2020-041383

Open access 

and nurses.3 We have seen disproportionate numbers of 
black, Asian and minority ethnic (BAME) doctors and 
other healthcare professionals die from COVID-19. A 
study conducted by Cook et al4 reported that in the UK 
National Health Service, it is estimated that 21% of all 
staff are BAME, whereas 63% of healthcare professionals 
who died were BAME. A recent UK government review5 
highlighted that the highest age- standardised diagnosis 
rates of COVID-19 per 100 000 population were in people 
of BAME groups (486 female and 649 male) and the 
lowest were in white people (220 female and 224 male). 
Accounting for the effect of sex, age, deprivation and 
region, Bangladeshi people had about twice the risk of 
death compared with white British. Similarly, Chinese, 
Indian, Pakistani, other Asian, Caribbean and other black 
ethnicity had between 10% and 50% higher risk of death 
compared with white British. In fact, this is the opposite 
of observations in previous years, when all- cause mortality 
rates were lower in BAME.3 5

Similarly, the COVID-19 mortality rate in the USA for 
African- Americans was 2.4–2.7 times more than for white 
individuals.3 However, death rates are not consistent 
across these groups. Inequalities in COVID-19 mortalities 
are rife, which is most recently shown by Public Health 
England.6 Several factors were identified as risks for 
COVID-19, for example, ethnicity, age, sex, comorbidi-
ties (diabetes and renal conditions), occupation, socio-
economic status, and multifamily and multigenerational 
households.6–8

Recent data from Johns Hopkins University reported 
that global COVID-19 deaths have surpassed 890 000.9 
Imperial College London highlights that this outbreak 
could kill 40 million people this year without public 
health measures (eg, case finding, contact tracing and 
testing, and strict quarantine).7 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’8 as well as pharma-
ceuticals to manage severe COVID-19.10

Several countries, including the UK, USA and other 
European Union countries are adopting social distancing 
(SD) measure as a form of non- pharmaceutical or phys-
ical interventions to control COVID-19 by slowing down 
transmission of the virus and preventing associated illness 
and death.11 SD is the new buzzword with the outbreak of 
coronavirus and COVID-19. In the literature, the term SD 
can have different meanings; for example, some consid-
ered it as strategy,12 policy,13 an approach to flatten the 
curve,14 mitigation measure to increase physical distance 
or reduce frequency of congregation in socially dense 
community settings.15–17 Flaxman et al10 defined SD as a 
measure to ban large gatherings and advise individuals not 
to socialise 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 2 m apart aiming to minimise mixing of infectious 

susceptible patients. This definition of SD, in fact, is very 
vague and includes interventions that are considered 
different to SD, for example, quarantine including school 
closure and case findings.

For clarity, in this systematic review (SR), the definition 
of SD (also called physical distancing) is considered as a 
set of non- pharmaceutical interventions (NPIs) intended 
to prevent spread of COVID-19 by maintaining physical 
distance between people and reducing the number of 
times people come into close contact.18 19 This review 
focuses only on COVID-19/SARS- CoV-2 and three major 
NPIs, namely SD, isolation and quarantine. Isolation of 
cases refers to the separation of ill persons with contagious 
diseases from non- infected persons, either hospitalised 
(moderate or severe cases) to provide care or in dedi-
cated isolation facilities or at home (mild cases),20 and 
quarantine is the restriction of persons who are presumed 
to have been exposed to a contagious disease but are 
not ill, either because they did not become infected or 
because they are still in the incubation period.21 WHO 
recommends isolation, physical (social) distancing, 
contact tracing and quarantine of close contacts as the 
key measures to reduce COVID-19.22

A scoping search of MEDLINE was done on 9 
September 2020 for publications entered by the end of 
August 2020 with the following terms: ((“COVID-19” OR 
“SARS- CoV-2”) AND (“systematic review” OR “literature 
search” OR “meta- analysis” OR “evidence synthesis”) AND 
(“social distancing” OR “isolation” OR “quarantine”)). 
It revealed some empirical research on COVID-19 from 
China, South Korea, the UK, the USA and other coun-
tries, but these are not systemically reviewed or synthe-
sised well. Several rapid reviews and summaries have 
been covered on COVID-19 epidemiology,23 24 the effec-
tiveness of real- time PCR for diagnosis,25 effects of school 
closure,26 quarantine,27 28 SD29 (study primarily based on 
two previous reviews30 31 on influenza from 2012 and 2018, 
respectively) and mathematical modelling studies incor-
porating the effect of SD.10 20 32–39 These models would 
generally help to ‘predict epidemic curve representing 
the number of infections caused by the virus over time’.40

Recently, some SRs and meta- analysis (MA) have been 
conducted to investigate ethnicity and clinical outcomes.41 
Chu and colleagues42 published an SR including phys-
ical distancing to investigate the optimum distance for 
avoiding person- to- person transmissions, focusing more 
on face masks and eye protection. Though their study 
was, perhaps, the first rapidly synthesised review, and 
identified 172 studies across 16 countries and 6 conti-
nents, none of the included studies were randomised 
controlled trials; therefore, their findings might suffer 
from both recall and measurement biases. Cochrane 
further conducted three studies: first, a rapid review in 
2020, involving 29 studies on COVID-19 from China, 
UK, South Korea and Japan.43 Second, a rapid qualita-
tive evidence synthesis conduced in 2020 capturing 36 
studies from Asia, Africa, Central and North America and 
Australia examining healthcare workers’ adherence and 
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enablers or challenges associated with infection control 
guidelines for respiratory infections. Another study exam-
ined 67 studies including randomized controlled trials 
(RCTs) and observational studies exploring the role of 
physical interventions for reducing the spread of respira-
tory viruses and found no evidence regarding screening 
at entry ports and SD.44

Lewnard and Lo8 and Michigan Medicine Projections45 
reported that combined NPIs using SD, isolation and 
quarantine, including workplace distancing, appeared 
effective in reducing COVID-19 compared with no inter-
ventions. This approach, however, reported considerable 
challenges, for example, societal disruption, social isola-
tion/rejection, mental stress and psychological trauma, 
lack of tests and testing facilities, poor contact tracing and 
lack of surveillance. No studies examined the combined 
effects of NPIs in reducing the transmission of COVID-19. 
This study, therefore, aims to measure the impact of NPIs 
on reducing COVID-19 transmission.

REVIEW QUESTION
What has been the impact of NPIs—SD, quarantine and 
isolation—on reducing transmission of COVID-19?

METHODS AND DESIGNS
This study will use an SR and MA, which will consider both 
randomised controlled trials and non- randomised trials 
(prospective and retrospective observational studies). 
The Preferred Reporting Items for Systematic Review and 
Meta- Analysis Protocols statement has been used in the 
preparation of this protocol (see online supplemental 
file 1).46 Final results will be reported according to the 
Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses (PRISMA) statement.

CRITERIA FOR CONSIDERING STUDIES FOR REVIEW
Inclusion criteria
1. Types of participants: this review will consider all stud-

ies that involve human subjects of any age–gender, in-
cluding ethnic (black, Asian and white) and healthcare 
workers (medical doctors, nurses and allied healthcare 
professions) groups.

2. Types of intervention: we will include research describ-
ing three major NPIs, for example, social distance, iso-
lation and quarantine, focusing only on COVID-19/
SARS- CoV-2.

3. Types of outcome measure. Primary outcomes in-
clude: COVID-19; reducing the risk of transmission/
infection of COVID-19; hospitalisation, ICU admis-
sions, COVID-19 related complications and quality of 
life; and mortality and morbidity. Secondary outcomes 
include changes in social behaviour, for example, SD 
by avoiding crowds, restricting movements, isolating ill 
patients and quarantine of exposed people.

4. Types of studies. No study design filter is added, 
and there is no limit on our search by language. To 
measure the impact of NPIs, this review considers 
all studies evaluating the effectiveness of NPIs relat-
ing to reducing the risk of transmission/infection of 
COVID-19. We include both randomised controlled 
trials and non- randomised controlled trials, for exam-
ple, cross- sectional, survey, case–control, randomised 
controlled trials and observational studies (retrospec-
tive or prospective).

(We proposed to collect data from October 2020 to 
February 2021 for the study).

Exclusion criteria
1. Articles in narrative reviews, modelling studies, opin-

ion pieces, letters, news, editorials, perspectives, com-
mentaries, conference abstracts and other publications 
lacking primary data and/or poor methodological 
details.

2. Studies containing duplicate datasets.

SEARCH STRATEGY TO IDENTIFY RELEVANT STUDIES
We aim to undertake a systematic search of the following 
sources: MEDLINE, Embase, Allied & Complemen-
tary Medicine, COVID-19 Research, WHO database on 
COVID-19, ClinicalTrials.Gov for clinical trials on COVID-
19, Cochrane Resources on Coronavirus (COVID-19), 
Oxford COVID-19 Evidence Service and Google Scholar 
for published and unpublished literatures on COVID-19 
including preprint engines such as medRxiv, bioRxiv, 
Litcovid and SSRN for unpublished studies on COVID-19 
will be searched given the lags in publication. The litera-
ture search uses the following terms: “social distancing”, 
“quarantine”, “isolation”, “non- pharmacological inter-
ventions” combined with “COVID-19”. Primary search 
terms are non- pharmacological interventions or 
measures (all synonyms) and COVID-19 (all synonyms) 
using ‘Textword searching’—searching for a word or 
phrase anywhere in the document, where the document 
is the citation (article title, journal name and author), 
not the full text of an article, and ‘Thesaurus (MeSH, 
EMTREE) searching’, employing Boolean operators and 
truncations. The ‘Related Articles’ feature in PubMed 
will be consulted. Searches will also be supplemented by 
reviewing the reference lists (‘references of references’) 
of selected articles to find any other relevant papers. 
From the identified studies in the search, forward and 
backward citations will also be carried out to find poten-
tial studies reporting NPIs and reducing transmission of 
COVID-19 for the full texts. The literature search strategy 
was developed by KR in collaboration with departmental 
subject librarians from authors’ universities, who were 
experienced in SRs, and subsequently refined ensuring 
its comprehensiveness. While piloting the search strategy, 
we followed these broad steps:

 ► Tested out keywords and phrases in a MEDLINE data-
base to see the number of hits returned and assessed 
the degree of relevance.
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 ► Reviewed some (eg, five) papers including those 
marked ‘highly cited’ on COVID-19/SARS- CoV-2 that 
meet inclusion/exclusion criteria, where we looked 
at the terms used in the titles and abstracts for main 
concepts, for example, NPIs and COVID-19.

 ► Took notes of keywords supplied by authors and incor-
porated those into our strategy.

 ► Experimented with combinations of keywords using 
‘AND’ (limits search) and ‘OR’ (expands search) 
operators.

 ► Looked at subject headings assigned for key papers 
and used them too.

A broad search strategy has been designed to maximise 
the level of sensitivity (or comprehensiveness) in 
searching47 and improve both recall ratio (number of 
relevant references retrieved divided by all of the rele-
vant references) and precision ratio (number of relevant 
references retrieved divided by the number of references 
retrieved) (p. 34).48 Key terms for one MEDLINE are 
shown in table 1.

SELECTION OF STUDIES
The citations identified will be imported into Mendeley 
Reference Manager (https://www. mendeley. com/). All 
studies emerging from the databases are screened in 
two stages: (1) screening of titles and abstracts by two 
reviewers against minimum inclusion criteria and (2) 

review of full text. We will use the standard PRISMA flow 
diagram to provide the study selection process.49

QUALITY ASSESSMENT AND RISK OF BIAS
Quality of the included studies will be assessed using 
Cochrane Collaboration’s tool for assessing risk of bias 
for randomised controlled trials and the Newcastle- 
Ottawa Scale (NOS) for non- randomised studies.50 
Where possible, we will analyse randomised (according 
to effectiveness of randomisation method, generation of 
allocation sequence, allocation concealment, blinding 
and follow- up) and non- randomised studies (for pres-
ence of potential confounders for case–control and 
cohort studies), and a three- point checklist will be used 
for controlled before and after studies51 separately. In 
NOS, ‘a “star system” has been developed in which a 
study is judged on three broad perspectives: the selection 
of the study groups; the comparability of the groups; and 
the ascertainment of either the exposure or outcome of 
interest for case- control or cohort studies respectively’.50 
Some items or questions in these quality assessments, for 
example, blinded study, are irrelevant to SD studies; we 
therefore consider removing them. Risk of bias will be 
examined, as it provides variation, for example, heteroge-
neity in results of studies included in the study. As Higgins 
et al47 argue, rigorously conducted studies in the SR would 
provide more truthful results, and the results from the 

Table 1 Search strategy for MEDLINE

Concepts Search terms in each concepts will be modified as needed for use in other databases

Concept #1 COVID-19

“COVID-19 19 pandemic”[All Fields] OR “COVID-19”[All Fields] OR “COVID-19”[All Fields] OR “COVID-2019”[All Fields] OR 
"2019- nCoV”[All Fields] OR "2019nCoV”[All Fields] OR “coronavirus infections”[All Fields] OR “coronavirus infections”[MeSH 
Terms] OR “coronavirus”[All Fields] OR “coronavirus”[All Fields] OR “coronavirus”[MeSH Terms] OR “coronavirus”[MeSH 
Terms] OR “Betacoronavirus”[MAJR] “SARS coronavirus2”[All Fields] “sars cov”[All Fields] OR “sars virus”[All Fields] OR “sars 
virus”[MeSH Terms] OR “SARS”[All Fields] OR “SARS2”[All Fields] OR “SARS-2”[All Fields] OR “SARScoronavirus 2”[All Fields] 
OR “SARScoronavirus2”[All Fields] OR “SARS- coronavirus-2”[All Fields] OR"SARS- CoV-2”[All Fields] OR “SARSCov2019*“[All 
Fields] OR “SARS- Cov2019*“[All Fields] OR “SARS- Cov-2019*“[All Fields] OR “severe acute respiratory syndrome coronavirus 
2”[All Fields] OR “severe acute respiratory syndrome coronavirus 2”(Supplementary Concept))OR “Wuhan coronavirus”[All 
Fields] OR “Wuhan”[All Fields] AND (“coronavirus”[MeSH Terms] OR “coronavirus”[All Fields] OR “COVID-19”(nm)

Concept #2 Non- pharmaceutical interventions

“social distancing”[TIAB] OR “cohorting”[All Fields] OR “community containment”[All Fields] OR “isolation strategy”[All Fields] 
OR “isolation”[All Fields] OR “patient isolation”[All Fields] OR “patient isolation”[MeSH Terms] OR “patient isolators”[All Fields] 
OR “patient isolators”[MeSH Terms] OR “physical contact”[All Fields] OR “physical distancing”[All Fields] OR “quarantine”[All 
Fields] OR “quarantines”[All Fields] OR “quarantine”[MeSH Terms] OR “social distance”[All Fields] OR “quarantines”[All Fields] 
OR “quarantined”[All Fields] OR “quarantining”[All Fields] OR “social distance”[MeSH Terms] OR “Social distancing”[All Fields] 
OR “Banning”[All Fields] OR “distancing”[All Fields]

Concept #3 Reduce transmission

“reduce”[All Fields] OR “reduced”[All Fields] OR “reduces”[All Fields] OR “transmission”[MeSH Subheading] OR 
“transmission”[All Fields] OR “transmissions”[All Fields] OR “prevention and control”[Subheading] OR prevention[Text 
Word] OR “reduce infection”[All Fields] OR infect”[All Fields] OR “infectability”[All Fields] OR “infectable”[All Fields] OR 
“infectant”[All Fields] OR “infectants”[All Fields] OR “infected”[All Fields] OR “infecteds”[All Fields] OR “infectibility”[All 
Fields] OR “infectible”[All Fields] OR “infecting”[All Fields] OR “infection s”[All Fields] OR “infections”[MeSH Terms] OR 
“infections”[All Fields] OR “infection”[All Fields] OR “infective”[All Fields] OR “infectiveness”[All Fields] OR “infectives”[All 
Fields] OR “infectivities”[All Fields] OR “infects”[All Fields] OR “pathogenicity”[MeSH Subheading] OR “pathogenicity”[All 
Fields] OR “infectivity”[All Fields] OR “Coronavirus Infections/prevention and control”[MAJR] OR “Pandemics/prevention and 
control”[MAJR]

We combined these concepts (using AND), so all concepts are in the same references.
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studies of variable validity would give either false negative 
or false positive conclusions. In this study, the Grading of 
Recommendations Assessment, Development and Evalu-
ation approach will be used to assess the certainty of the 
evidence—risk of bias across studies.52

Generally, the bias table provides the type of bias (eg, 
selective reporting of outcomes, random sequence gener-
ation, allocation of concealment, blinding of participants, 
personnel and assessors, incomplete outcome data and 
other potential threats to validity) in each study. If, for 
example, most rows are unshaded, then that is considered 
a low risk of bias, whereas if some rows are either partly 
shaded or dark (risk of bias either unclear or high), this 
would provide relatively less confidence in the results.47 
A narrative synthesis will be conducted for all included 
studies. Included studies will be assessed by two authors 
(KR and CML), and the results will inform synthesis and 
interpretation of the findings. To facilitate comparison 
of appraisal processes, all reviewers will record the ratio-
nale for inclusion or exclusion, and discrepancies will be 
discussed and resolved by consensus.

ASSESSMENT OF REPORTING BIASES
Publication bias, often called reporting bias and dissem-
ination bias, is the concern that studies reporting rela-
tively large effects are more likely to be published than 
studies reporting smaller effects.53 Similarly, published 
studies including multiple outcomes would be more likely 
to report the outcomes than if they showed statistically 
significant results.54 We will use funnel plot to estimate 
the publication bias.55 If MA had captured all relevant 
studies, we would expect the funnel plot to be symmetric; 
that is, we would expect studies to be dispersed equally on 
either side of the overall effect.53 One approach to address 
publication bias is to follow the trim and fill procedures, 
that is, assessing asymmetry or symmetry in the funnel 
plot if more than 10 eligible studies are identified (p. 
175).53 Trim and fill is a method that allows us to impute 
these studies; that is, we determine where missing studies 
are likely to fall, add them to the analysis and then recom-
pute the combined effect. In any MA where the studies 
are pulled from journals or unpublished data in preprint 
servers, such as medRxiv, we need to be concerned about 
the potential impact of publication bias.56–59 If the funnel 
plot is still asymmetric and implies potential bias after 
including these unpublished data, we use the trim and fill 
method to quantitatively assess the bias. The trim and fill 
method serves as a sensitivity analysis.58 Specifically, if the 
smaller studies tend to have larger effects, and if this is 
actually due to publication bias, this method tells us what 
the effect size would be in the absence of bias.57 59

DATA ANALYSIS AND SYNTHESIS
For quantitative data, where possible, we will measure 
a risk ratio or OR, absolute risk difference for dichoto-
mous/categorical outcome data, and mean difference 

or standardised mean difference will be calculated for 
continuous data, with their 95% CIs from the data gener-
ated by each included study.53

If sufficient data are available to make an inference to 
a universe of comparable studies, results from the compa-
rable groups of studies will be pooled into the statistical 
random- effects model for MA to measure the effect size 
of NPIs on reducing transmission of COVID-19 or the 
strengths of relationships using the software Comprehen-
sive Meta- Analysis V.3. https://www. meta- analysis. com/ 
pages/ new_ v3. php? cart= BT2P4569026). The purpose of 
using a random- effects model in the analysis is ‘to incor-
porate the assumption that the different studies are esti-
mating different, yet related, intervention effects’.47 To 
test the heterogeneity of effects in the included studies, 
we will use Higgins et al’s47 I2 together with the observed 
effects to measure the true effects in the analysis. The I2 
test for heterogeneity is meant to evaluate whether there 
is variability across publications.

This will be computed as follows:

I2 =
 

(
Q−df

Q

)
× 100%

 
Q- value (Cochran’s heterogeneity statistic) is the sum 

of the squared deviations of all effect sizes from the mean 
effect size, and df indicates the degrees of freedom. We 
report the prediction interval. This speaks directly to the 
actual utility of the interventions but provides the smallest 
and largest effect sizes associated with this intervention.60 
A rough guide, it is interpreted that: 0%–40% might not be 
important, 30%–60% may represent moderate heteroge-
neity, 50%–90% may represent substantial heterogeneity 
and 75%–100% considerable heterogeneity.47 Generally, 
the importance of observed value of I2 on moderate and 
substantial heterogeneity depends on the magnitude and 
direction of effects as well as the strength of heteroge-
neity.47 60 Where statistical pooling is not possible, a narra-
tive synthesis is conducted for the included studies. For 
qualitative data, where meta- synthesis is possible, textual 
data are pooled using the JBI Qualitative Assessment 
and Review Instrument and Narrative, Opinion and Text 
Assessment and Review Instrument.61

DATA EXTRACTION AND DATA ITEMS
Two reviewers independently extract descriptive data 
and data relevant to the quality of each study using the 
data extraction form. Data items, that is, source of study, 
eligibility, reasons for exclusion, methods (study design 
and duration), participants (number, setting and age–
gender), intervention and comparator characteristics, 
results (number of participants, sample size, data for 
each intervention group and quantitative outcomes—
mean, SDs and estimate effect), source of funding, 
ethics approval and study limitation, will be extracted 
based on the checklist provided by Higgins and Deeks62 
with appropriate modifications for the review. The data 
for analysis also include either verbatim quotes directly 
from participants or the authors’ findings. As Rodgers 
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and colleagues confirm, this would not only improve 
the process of transparency by better understanding the 
sorts of data extracted from which studies, but also recog-
nising the contribution made by each study to the overall 
synthesis.63 In addition, such tables will demonstrate how 
the individual study area contributes to the reviewers’ 
final conclusion.

DEALING WITH MISSING DATA
In the case of missing data that might be important to 
summarise/synthesise study findings, or details of the 
studies are unclear, we will contact all corresponding 
authors of included studies to give the opportunity 
to provide missing data. If authors do not respond, we 
will record the fact that we tried to contact them,and 
the number of non- respondents. In such cases, we can 
either use imputation or risk of bias tools to reduce 
the likelihood of this being problematic. Generally, it is 
considered that non- responding authors are equivalent 
to non- responders to interviews in observational/experi-
mental studies. The impact of this will be reported in the 
discussion section of the SR.

SUBGROUP ANALYSIS
We anticipate much variation on the type and nature of 
NPIs or settings in relation to COVID-19. Based on the 
scoping search, it is difficult to disentangle the individual 
effect of each NPI on reducing or preventing COVID-19 
transmission, as the role of combined NPIs has been often 
reported in different literatures; therefore, we do not 
consider a subgroup analysis to measure which NPIs would 
be more effective than others. However, some emerging 
data confirmed cases of COVID-19 and deaths among: 
(1) different healthcare professionals (medical doctors, 
nurses and allied healthcare professionals) and (2) socio-
economic groups (black, Asian and white); therefore, we 
will be doing a subgroup analysis examining the associ-
ation between NPIs and cases/deaths from COVID-19/
SARS- CoV-2 on those specific groups when applicable. 
As Higgins et al argue, ‘subgroup analyses may be done 
as a means of investigating heterogeneous results, or to 
answer specific questions about particular patient groups, 
types of intervention or type of study’ (p. 283).47

PATIENT AND PUBLIC INVOLVEMENT
Patients or the public were not directly involved in the 
design of this study. As this is a protocol for an SR and 
no participant recruitment will take place, their involve-
ment on the recruitment and dissemination of findings to 
participants was not applicable.

ETHICS AND DISSEMINATION
Formal ethical approval is not required as primary data 
will not be collected in this study. The final results of this 

study will be published in an open- access peer- reviewed 
journal, and abstract will be presented at suitable 
national/international conferences or workshops.

This SR and MA will report the impact of major NPIs 
(SD, social isolation and quarantine) on reducing 
COVID-19 transmission. We will also share important 
information with public health authorities as well as with 
the WHO. In addition, we may post the submitted manu-
script under review to bioRxiv, medRxiv or other relevant 
preprint servers.

DISCUSSION
Impact of NPIs on preventing COVID-19 is a highly 
charged topic creating much debate among politicians, 
economists, and medical and public health professions. 
Given the rapidly growing field, it is imperative to generate 
a substantial conclusion regarding the prevention, control 
and management of COVID-19 in public health practice. 
The proposed SR will therefore measure the impact of 
NPIs on reducing transmission of COVID-19. As such, 
significant outcomes from this review will guide patients 
and clinicians in their treatment arrangements given that 
there is no vaccine or treatment available at the time of 
writing. Furthermore, these significant findings will be 
vital to assist policymakers and researchers in synthesising 
a large and complex literature. Similarly, this review will 
provide a basis for developing the best methods and 
approaches for developing objective measures and inter-
ventions to establish the link between different factors and 
NPIs and reducing transmission of COVID-19 effectively, 
efficiently and equitably. It is equally important that the 
‘structure and capacity of our depleted healthcare system 
are now largely driving the response to this epidemic’64 
and most likely it will continue to do so until services that 
support local communicable disease control are rebuilt 
and reintegrated.65 It is, therefore, important to make 
appropriate efforts now that would address COVID-19, 
through strengthening the primary healthcare system, to 
reduce the chances of future pandemics.

Twitter Cho Mar Lwin @Cho Mar Lwin
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