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Abstract 

Background 

Respiratory viruses pose an important public health threat to most communities. Non-pharmaceutical 

interventions (NPIs) such as masks, hand hygiene, or physical distancing among others are believed to 

play an important role in reducing transmission of respiratory viruses. In this umbrella review, we 

summarize the evidence of the effectiveness of NPIs for the prevention of respiratory virus transmission 

in the community setting. 

 

Observations 

A systematic search of PubMed, Embase, Medline, and Cochrane reviews resulted in a total of 24 studies 

consisting of 11 systematic reviews (SRs) and meta-analyses (MAs), 12 SRs without MAs, and 1 

standalone MA. The current evidence from these data suggests that hand hygiene is protective against 

respiratory viral infection. The use of hand hygiene and facemasks, facemasks alone, and physical 

distancing were interventions with inconsistent evidence. Interventions such as school closures, oral 

hygiene, or nasal saline rinses were shown to be effective in reducing the risk of influenza, however the 

evidence is sparse and mostly of low and critically low quality.   

 

Conclusions 

Studies on the effectiveness of NPIs for the prevention of respiratory viral transmission in the community 

vary in study design, quality, and reported effectiveness. Evidence for the use of hand hygiene or 

facemasks is the strongest; therefore, the most reasonable suggestion is to use hand hygiene and 

facemasks in the community setting. 

 

 

 

 



 

Introduction 

Since the start of the coronavirus disease 2019 (COVID-19) pandemic, recommendations for non-

pharmaceutical interventions (NPIs) such as face mask wearing, physical distancing, and quarantining 

were advocated for. Numerous reports of transmission of severe acute respiratory syndrome - coronavirus 

2 (SARS-CoV2) from mildly symptomatic or asymptomatic individuals suggest a critical period during 

which NPIs may have an impact1-4. When implemented appropriately, there is potential to mitigate the 

transmission of respiratory viruses such as SARS-CoV2 and reduce the burden on our healthcare systems. 

Understanding the role of NPIs during pandemics is essential to guide public health strategies both for 

affording time for vaccine development and rollout and as an adjunct to vaccinations to provide improved 

infection control. 

A growing number of studies have been conducted on hand hygiene, mask efficacy, and physical 

distancing in preventing respiratory viral transmission and has been paralleled by the growing pool of 

narrative and systematic reviews5,6. This unprecedented pace of research output on COVID-19, while 

highly productive, hinders the interpretation of systematic reviews (SRs) and meta-analyses (MAs), which 

are conventionally few in number and provide high quality summaries of data. The purpose of our study 

is to perform a systematic review of SRs and MAs, otherwise known as an umbrella review, to condense 

this rapidly expanding pool of data and provide context for the interpretation and comparison of the 

current state of the literature. In this umbrella review, we synthesize SR and MA data regarding the 

effectiveness of NPIs for reducing viral transmission in the community setting and assess the quality of 

evidence. 

 

Methods 

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) was used as a 

framework to guide and present the workflow of this umbrella review7. Findings are reported at an 

individual level of each reference and as the aggregate of multiple references. This study is a umbrella 

review of SRs and MAs of NPIs in the community setting, conducted with reference to standard Cochrane 



 

methods8. The purpose of this study is to provide an overview of the SR and MA evidence addressing the 

effectiveness of NPIs in decreasing respiratory virus transmission and infection in community settings 

and assess the quality of evidence. 

 

Search strategy 

We conducted a comprehensive search of the following databases: PubMed, Embase, Medline, and 

Cochrane reviews. The search strategy was developed with assistance from the university librarian. All 

SRs published between January 1, 2000, to December 31, 2020, were included in the search, as most 

studies of mask efficacy appeared in the aftermath of the SARS-CoV pandemic of 20039. Only articles 

published in the English language were reviewed. Our search syntax was adapted from the Cochrane 

review from Jefferson et al. 202010 and updated with a SR search hedge for the purposes of this study11. 

The screening strategy is presented in Table 1 and the complete search strategy with database-specific 

variations can be found in the Supplemental data. 

 

Eligibility and Inclusion Criteria 

SRs looking at the impact of NPIs used in community settings were included. Community settings 

included, but were not limited to, mass gathering settings (such as the Hajj), household settings, 

workplaces, schools (residence halls, classrooms), childcare centres (including daycares), assisted-living 

facilities (senior homes, long-term care centres), military settings (navy recruits, military trainees) and 

general community settings. Healthcare settings such as clinics, hospitals, or dental offices, or populations 

including healthcare workers were excluded from our study because transmission patterns, preventative 

measures, and exposure risks differ. Eligible SRs and MAs addressed at least one non-pharmaceutical 

intervention. Eligible NPIs included mask use, hand-hygiene, social distancing, nasal-rinses, mouthwash 

(with non-pharmaceutical ingredients), school closure, or change in government policy acting on the 

aforementioned interventions. Included studies reported on at least one of RT-PCR confirmed respiratory 

viral illness (including influenza and coronaviruses), influenza-like illness (ILI), clinical respiratory 



 

infection (CRI), acute respiratory illness (ARI), viral attack rate, or work or school-related sick leave 

secondary to respiratory illness. Detailed criteria can be found in Table 1. 

 

We included SRs and/or MAs containing more than one relevant randomized controlled trial and/or 

observational study (cohort, case-control, cross-sectional, case series, case reports) whose conclusions 

were separated from healthcare population data and modelling study data. Combined results that included 

modelling studies were excluded as they premise their conclusions on a series of assumptions, which may 

not accurately represent the complexity of interactions in the community. Combined community and 

healthcare setting results were excluded as such settings vary significantly from community settings and 

results may be skewed. Studies with only one author were excluded because the rigorous methodology of 

SRs and MAs may not necessarily be ascertained without multiple authors (e.g., lack of data extraction in 

duplicate). Eligible studies were published in peer-reviewed journals between January 1st, 2000, and 

December 31st, 2020. Non-original publications (narrative reviews, commentaries, or letters) and 

conference abstracts were excluded (Table 1).  

 

Data extraction and Analysis 

Screening phase 

We catalogued the results of the search in Endnote Reference Manager, then uploaded records into the SR 

software Covidence (Veritas Health Innovation Ltd, Australia). After removal of duplicates, titles and 

abstracts, followed by full texts, were screened independently and in duplicate (HZ, SJ) for possible 

inclusion. Any conflicts were first deliberated between HZ and SJ and any that remained unresolved were 

discussed in the presence of a third reviewer. 

 

Data extraction phase 

The following data were extracted independently and in duplicate from each SR and MA by HZ and SJ: 

bibliographic information of study (author, publication year), databases searched, number and types of 



 

studies included (randomized trials, cohort, case-control, case series, case reports) (where obtainable), 

total number of participants, types of NPIs, pertinent outcomes (RT-PCR confirmed respiratory virus 

including influenza, coronaviruses, patient reported or clinically diagnosed ILI, ARI, or CRI, and work or 

school absenteeism (herein referred to as sick leave) secondary to respiratory illness; sensitivity or other 

post-hoc analysis and adherence to outcome, if observed, were also included), key findings, and 

knowledge gaps. Key findings were identified from reading through each reference’s abstract, results, 

tables and figures, and conclusion to identify conclusions according to our inclusion criteria (e.g., results 

pertinent to viral respiratory infections which were not combined with those of modelling studies or 

studies involving healthcare workers). 

 

Quality Assessment 

The methodological quality of included SRs and MAs was assessed by means of AMSTAR2 (A 

MeaSurement Tool to Assess Systematic Reviews)12. AMSTAR2 is a critical appraisal tool for SRs and 

MAs that include randomized or nonrandomized studies of healthcare interventions. It grades studies 

according to a 16-point questionnaire and overall confidence in the results were categorized as high, 

moderate, low, or critically low. A questionnaire provided by Shea and colleagues from the AMSTAR 

team was used to assess the quality of the studies. As per Shea et al., high quality studies had zero or one 

non-critical weakness, moderate quality studies had more than one non-critical weakness, low quality 

studies had one critical flaw with or without non-critical weaknesses and critically low studies had more 

than one critical flaw with or without non-critical weaknesses. AMSTAR2 was chosen over the ROBIS 

(Risk of Bias in Systematic Reviews) tool because of slightly superior inter-rater reliability13. This stage 

was done in duplicate by HZ and SJ and if necessary, a third reviewer was present to resolve 

disagreements. 

 

Data synthesis 



 

We narratively synthesized and tabulated information regarding the study design and quality of included 

SRs and MAs, along with information regarding relevant interventions, comparators, settings or 

populations, and outcomes. Where available, quantitative data were included to provide support for or 

refute the utility of various NPIs. Given significant qualitative heterogeneity in the published literature, 

we opted to provide narrative synthesis only and as we did not conduct a meta-analysis, we did not 

exclude systematic reviews that referenced a similar set of studies. 

 

Ethics and dissemination 

We did not require ethics approval as this study was conducted in a setting that did not directly interact 

with human or animal subjects.  

 

Results 

Between the years 2000-2020, we identified a total of 2710 records, of which 146 were selected for full 

text review and 24 met inclusion criteria for this study. The study flow diagram can be found in Figure 1. 

The studies were graded according to AMSTAR 2 and resulted in 7 low quality studies and 17 critically 

low quality studies. (Table 2). Inter-rater agreement for AMSTAR 2 was 83.3% (95% CI 61.8-94.5%) or 

kappa 0.84 (95% CI 0.68-1.0) signalling near-perfect agreement, and disagreements differed by one 

quality grade level at most.  

 

Systematic Reviews and Meta-Analyses 

The search identified 11 SRs with accompanying MAs, which were subsequently classified according to 

their AMSTAR 2 quality grading (Table 2). No studies were categorized as high or moderate quality. 

Three studies were categorized as low quality and demonstrated effectiveness of NPIs such as hand 

hygiene and mask use10,14,15. Jefferson et al. exclusively examined randomized trials and concluded that 

hand hygiene decreased the composite outcome of ARI, ILI, and laboratory-confirmed influenza by 11% 

relative to no intervention (RR 0.89, 95% CI 0.84-0.95) or decreased the risk of ARI alone by 16% 



 

relative to no intervention (RR 0.84; 95% CI 0.82-0.86)10. There was, however, no effectiveness of hand 

hygiene against ILI or laboratory-confirmed influenza alone and gargling did not modify the risk of viral 

illness compared to control. The efficacy of masks in the community setting could not be delineated due 

to the admixture of healthcare studies10. In the second study, Chu et al.14 conducted a large SR and MA of 

44 studies, of which only 3 observational studies were separately synthesized for the effectiveness of 

NPIs in the community14. These studies demonstrated that facemask use by those exposed to infected 

contacts decreased the risk of infection by 44% (RR 0.56; 95% CI 0.40-0.79)14. Wong et al.15 also found a 

significant protective effect against ILI and laboratory-confirmed influenza when hand hygiene was used 

in combination with facemasks (RR 0.73; 95% CI 0.60-0.89 and RR 0.73; 95% CI 0.53-0.99, 

respectively), but not individually.  

 

The remaining eight studies were of critically low quality16-23. Hand hygiene as a standalone intervention 

was evaluated in four studies15,17,18,22 and was found to be effective in reducing the risk of respiratory 

virus infection by 24% in both Gera et al. (RR 0.76; 95% CI 0.59-0.98) and Rabie et al. (RR 0.76; 95% CI 

0.6-0.96)17,18. On the contrary, Abdullahi et al. found no benefit for severe acute respiratory syndrome or 

influenza incidence, while Xiao et al. omitted a pooled estimate, citing high heterogeneity. Of the four 

studies assessing facemask use alone19,20,22,23, only Liang et al.23 found a significant reduction in 

respiratory viral spread (OR 0.53; 95% CI 0.36-0.79). No studies found a significant benefit for facemask 

and hand hygiene in combination16,20,22 and social distancing was only assessed in one study, where no 

impact on influenza A or B attack rate was reported (OR 1.31, 95% CI 0.78-2.18)21. 

 

We further delineated this cluster of 11 SR and MAs assessing the effectiveness of hand hygiene or 

facemask use by illness outcomes as both these NPIs are hypothesized to prevent transmission via 

respiratory droplets, aerosols, and surface contamination and have the most data available in non-

healthcare settings. The most common outcomes studied were laboratory-confirmed influenza or other 

respiratory virus, ARI, ILI, and sick leave. Most SR and MAs did not report a decrease in the risk of 



 

laboratory-confirmed viral infection, the most standardized measure, with regard to facemasks (0/3 

reporting significant effect)10,19,22, hand hygiene (1/3)10,15,17, or a combination of the two interventions 

(0/2)10,22; thus, Gera et al.17 was unique in demonstrating a protective effect of hand hygiene for 

laboratory-confirmed influenza. For ILI, only Wong et al.15 showed a benefit for a combination of hand 

hygiene and facemasks, whereas no benefit was found with this combination nor hand hygiene alone by 

Jefferson et al.10. SR and MAs evaluating ARI demonstrated a benefit of hand hygiene interventions10,17 

but not mask interventions19. For the rate of sick leave secondary to respiratory illness, hand hygiene 

interventions appear to be effective in two SR and MAs but lose significance when combined with 

facemask interventions10,17.  

 

Systematic Reviews without Meta-Analysis 

There were 12 SRs without MAs24-34 (Table 3). Of these, four were of low quality28,29,31,34. Most of these 

studies demonstrated a protective effect of hand hygiene, though there was considerable heterogeneity in 

setting and outcomes across these systematic reviews. McGuinness et al.28 suggested a protective effect of 

hand hygiene interventions with variability in effectiveness across childcare, school, workplace, and 

domestic settings. Willmott et al.34 and Smith et al.31 reached similar conclusions regarding a positive 

effect of hand hygiene in reducing the incidence of respiratory tract infection, including both ILI and 

laboratory-confirmed influenza, and sick leave in children. Furthermore, a comprehensive layered NPI 

approach with an educational component may contribute to improved intervention effect31. For reasons 

related to the heterogeneity and poor quality of available evidence, Moncion et al.29 was unable to provide 

a reasonable conclusion of the effectiveness of hand hygiene on preventing influenza transmission in the 

community. 

 

Eight SRs without MAs were graded critically low quality24-27,30,32,33,35 and there is consensus among these 

studies, reporting that facemasks, either with or without hand hygiene, and the use of respirators may be 

effective in preventing influenza transmission or SARS-CoV2 transmission24,25,27,32,33,35. This benefit is 



 

thought to be most pronounced if used promptly and by sick patients as a form of source control25,35. 

Individuals with the common cold may find benefit with hypertonic saline gargles and nasal wash in 

reducing viral transmission30. Finally, pre-emptive and planned school closures may help in curtailing 

influenza transmission but the evidence was less clear-cut with regard to reactive school closures26.  

 

Meta-Analysis without Systematic Review 

There was only one study that conducted a MA without a SR and was graded as critically low 

quality36(Table 4). Aiello et al36. examined the use of various hand hygiene interventions such as hand 

washing with antibacterial or normal soaps, hand sanitizers, and education in school or daycare settings. 

The sum of all hand hygiene interventions was effective in reducing the risk of respiratory illness by 21% 

(95% CI 5%-34%). Either antibacterial soap (RR 0.5; 95% CI 0.4-0.61) or non-antibacterial soap (RR 

0.49; 95% CI 0.4-0.61) in conjunction with hygiene education appeared to be the most effective method 

of preventing respiratory illness. Among solutions not requiring running water, benzalkonium chloride-

based hand sanitizer was most effective (RR 0.6; 95% CI 0.45-0.81)36. 

 

The composite of all the studies, interventions, and their direction of effect can be found in Table 5. 

 

Discussion 

Our data represents a broad overview of the SR and MA evidence on NPIs for the prevention of 

respiratory illnesses. We included studies of various community settings, qualities, and study questions to 

explore large quantities of evidence evaluating the effectiveness of various NPIs for the prevention of 

respiratory viral illness. Most importantly, the strength of this study is derived from the inclusion and 

synthesis of results from a large number of SRs, with or without MAs, offering pertinent quantitative and 

qualitative evidence. 

 



 

The paucity of rigorous studies in the community setting makes it difficult to draw definitive conclusions 

on the effectiveness of various NPIs. The SR and MA data offer the strongest support for hand-hygiene. 

Although overall the data are in support of an effect of facemask use to reduce respiratory viral 

transmission in the community, data are inconsistent.  Taken in context with high heterogeneity in 

methodology, respiratory viruses, mask type and outcomes, it is unreasonable to estimate an overall 

effect. For instance, there are several less standardized outcomes reported by SR and MAs, including 

‘reduction in respiratory illness’36, ‘influenza A or B attack rate’21, ‘viral infection’23, ‘SARS and 

influenza spread’20, ‘respiratory infection’18, ‘effect size’16, ‘probable/confirmed SARS-CoV1’14 or a 

composite outcome of aforementioned outcomes10. Current evidence supports the use of hand hygiene 

preferably with facemask use in the community setting to reduce the risk of contracting or spreading 

respiratory viral illness. Face mask practices should be implemented as early as possible as to reduce the 

risk of asymptomatic transmission for both the wearer and his or her contacts and should be worn with 

good technique and compliance. Less frequently studied measures such as pre-emptive school closures 

and nasopharyngeal saline rinses may also play a role in the reduction of influenza transmission.  

 

Recently, a cluster-randomized study comparing the impact of mask use on COVID-19 seroprevalence in 

a true community setting offered support for the use of facemasks37. Abaluck et al. compared an 

intervention arm where either cloth or surgical masks were used along with education on proper use, to a 

control group of no intervention. The intervention decreased symptomatic seroprevalence by 9.3% from 

0.76% to 0.69% (p = 0.043), with the surgical mask group having a 11.2% reduction (p = 0.043) and cloth 

masks having no significant effect (5.0% relative reduction, p = 0.540). This further adds to the evidence 

base that suggests a protective effect of masks in the community and is consistent with conclusions 

derived from our research. Where vaccination rates have yet to reach a satisfactory level, such as those in 

low to middle income countries, mask wearing continues to play an instrumental role in preventing the 

spread of COVID-1938.  

 



 

Respiratory droplets and aerosols are the major routes of transmission for respiratory viruses such as 

influenza and SARS-CoV2.39 Studies have reported presence of viral particles on surfaces in the vicinity 

of COVID-19 positive patients, which can remain viable for several days depending on the surface 

material.40 Hence, the efficacy of hand hygiene is directly related to its ability to eliminate pathogens 

present on surfaces, bodily fluids or secretions that one comes into contact with prior to inoculation on 

mucous membranes on the nose and eyes.41 The efficacy of masks is from their ability to filter droplets 

(>5-10 μm diameter), which are created by forceful expiratory manoeuvres such as sneezing, coughing, 

and talking, and aerosols (<5-10 μm).42,43 Surgical masks undergo a series of tests regulated by the 

American Society of Testing and Materials (ASTM) including two measuring filtration efficiencies. The 

bacterial filtration efficiency test uses aerosols that are 3.0 μm in diameter, which requires a minimum of 

95% filtration efficiency, and particulate filtration efficiency test uses 0.1 μm charged latex sphere 

aerosols.44 Cloth facemasks are not subject to the same rigorous testing standards, leaving greater 

tolerance for filtration efficacy, which may range between 10-26% when evaluated with National Institute 

for Occupational Safety and Health (NIOSH) testing standards45. Given the modality of transmission of 

SARS-CoV2 is primarily through respiratory droplets and aerosols, it is reasonable to expect that 

facemasks would provide a protective effect.46 The inconsistent evidence for mask interventions could be 

attributed to heterogeneity in virus studied, poor compliance with the intervention, crossover of 

interventions, improper technique, and imprecise estimates, which was suggested by several SRs and 

MAs.20,24,28,33 

 

Mouth washes and nasal rinses have been recommended less frequently for the prevention of COVID-19. 

They function to reduce viral load following contact with mucous membranes and may demonstrate some 

efficacy through secondary prevention.47 On the other hand, social distancing and school closures are 

upstream measures to avoid exposure to contagious contacts and thus prevent viral transmission. 

Consequently, they are both expected to decrease transmission, although the evidence appears to suggest 

a benefit for school closures as opposed to physical distancing.20,21 However, for both interventions, there 



 

was limited, poor quality SR and MA data available and we encourage further research to elucidate the 

efficacy of these measures.  

 

The limitations of our study include the difficulty with drawing conclusion on a small number of SRs and 

MAs on individual NPIs such as nasal rinses, hypertonic saline gargles, social distancing, and school 

closures. Furthermore, due to the substantial heterogeneity and low quality evidence in the literature in 

terms of the implementation of NPIs, viral agent in question, and definition of outcomes, we did not feel 

that we could provide a reasonable, rigorous pooled estimate of the systematic reviews. Such estimates 

may also be inappropriate due to the presence of 25 studies48-72 that have appeared more than once among 

the SR and MAs and the sole MA. Though the aforementioned limitations make it difficult to draw 

conclusions about effectiveness of NPIs, a key message of our manuscript was to address and present this 

heterogeneity in the literature through a narrative synthesis as to guide future studies about NPIs.  

 

At the time of writing this manuscript, there was limited evidence addressing the effectiveness of NPIs in 

the prevention of SARS-CoV2 transmission. However, with additional consideration of experimental data 

and evidence of behaviour of other respiratory viruses, such as SARS-CoV, influenza, and Middle East 

respiratory syndrome-related coronavirus, we believe this data is useful to the current pandemic and in 

support of NPIs for the community setting. Especially as the emerging omicron variant continues to 

spread rapidly and COVID-19 cases worldwide exceed 400 million73, the use of NPIs in the community 

setting should take on greater importance.  

 

Conclusion 

SR and MA assessing NPIs are of mostly low and critically low quality. Hand hygiene appears to be 

effective in decreasing viral transmission according to most SRs and MAs (10 studies with positive or 

potentially positive findings17-19,27-29,31,33,34,36; three studies without positive findings15,16,20; one study with 

findings dependent on outcome10), while evidence supporting the effectiveness of facemasks appears to 



 

be more heterogenous (four studies with positive or potentially positive findings14,23,25,35 and three studies 

without positive findings19,20,22,24). Additionally, the combination of facemasks and hand hygiene together 

appears to provide no additional benefit, which could be explained by fewer SRs and MAs evaluating this 

specific NPI (two studies with positive findings15,35 and five studies without positive findings10,16,20-22). 

Other NPIs studied included school closures, which may be beneficial, and social distancing, for which 

there is uncertainty of its benefit based on the current literature. 

 

In summary, umbrella review data point to hand hygiene and facemasks each as individual methods to 

prevent respiratory viral transmission. Future studies should focus on assessing the effectiveness of NPIs 

in true community settings and use standardized illness outcomes, which improves interpretation and 

provides greater generalizability to guide public health recommendations. 
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Figure 1. PRISMA flow diagram for the identification of systematic reviews and meta-analyses.  



 

Table 1. Inclusion and exclusion criteria 

 Inclusion Exclusion 

Population Community setting (e.g., school, household, 
workplace, childcare centre, assisted living 
facility) 

Healthcare workers (including dentists, mainly 
taking place in clinics) 

Intervention Any non-pharmaceutical intervention (e.g., 
facemask and variations, hand hygiene with 
soap, sanitizer, or education, nasal or oral 
hygiene with over-the-counter products, 
school closure)  

Pharmaceutical interventions (e.g., 
prescription medications, vaccines, 
professional oral hygiene, anti-viral agents), 
surface or object disinfection 
Population scale interventions (e.g., mass 
quarantine, airport screening, lockdowns, 
travel restrictions) 

Comparison No intervention or control - 

Outcome Self-reported or clinically diagnosed ARI, ILI, 
CRI  
Laboratory confirmed influenza 

Bacterial infection, fungal infection, parasitic 
infection 

Language English Foreign language 

Study type Systematic reviews of interventional, 
observational, epidemiological studies 

Non-systematic reviews, systematic reviews 
containing modelling or simulation studies, 
umbrella reviews, meta-reviews 

Time period January 1
st
, 2020, to December 31

st
, 2020 Before January 1

st
, 2020, or after December 

1
st
 2020 

Other Must have at least two contributing authors Single author, full text unretrievable 

 

Footnote: 

*ARI = acute respiratory illness, ILI = influenza-like illness, CRI = Clinical respiratory infection 

 

 

  



 

Table 2. Systematic reviews and Meta-analyses 

 

Study ID Total 
studies 
(n) 

Relevant 
studies/total 
studies in meta-
analysis (n/n) 

Population Interventions Outcome Findings 

Low Quality Studies 

Chu et al. 
2020

14
 

172 
 
 

3/44 
Observational 
studies  
 

General 
community 
Household 

Facemask Probable or 
confirmed SARS-
CoV1 infection 

Facemasks use by those 
exposed to infected contacts 
decreased risk of infection 
(RR 0.56, 95% CI 0.40-0.79; 
low-moderate credibility) 

Jefferson 
et al. 
2020

10
 

67 16/35  
Hand hygiene 
RCTs  
 

School 
Childcare centre 
Household 
Workplace 
Military (Navy) 
Assisted-living 
facility 
Mass gatherings 
General 
Community 

Hand hygiene 
 
 

 

 

 

ARI 
Laboratory-
confirmed 
influenza 
Laboratory-
confirmed other 
virus 
 
Sick leave 
 
 

Hand hygiene decreases the 

composite outcome of ARI, ILI, 

or laboratory-confirmed 

influenza relative to control (RR 

0.89; 95% CI 0.84-0.95; low-

certainty evidence) with high 
heterogeneity 

 

Hand hygiene reduces risk of 

ARI relative to control (RR 0.84; 

95% CI 0.82-0.86, moderate-

certainty evidence)  

 

Hand hygiene does not reduce 

the risk of ILI and lab-confirmed 

influenza (RR 0.91; 95% CI 

0.63-1.30, low-certainty 

evidence) 

 

Hand hygiene reduces the rate of 

sick leave compared to control 

(RR 0.64; 95% CI 0.58-0.71) 



 

Facemask Mask results were not 

differentiated between 

community and healthcare 
settings 

Face mask and hand 
hygiene 

Hand hygiene with facemasks 

does not reduce the risk of ILI 

(RR 1.03; 95% C1 0.77-1.37) or 

laboratory confirmed influenza 

(RR 0.99; 95% CI 0.69-1.36) 

compared to control 

Gargling Gargling does not reduce the risk 

of viral illness compared to 

control (RR 0.91; 95% CI 0.63-

1.31) 

Wong et 
al. 2014

15
 

18 10/10 RCTs 
 
 

Household 
School 
Workplace 
 

Hand hygiene ILI 
Laboratory-
confirmed 
influenza  

Hand hygiene alone 
compared to control did not 
demonstrate a significant 
benefit for ILI (RR 0.86; 95% 
CI 0.71-1.04) and laboratory-
confirmed influenza (RR 0.90; 
95% CI 0.67-1.20) 

Hand hygiene and 
facemask 

Hand hygiene with face mask 
use compared to control was 
associated with significantly 
decreased ILI (RR 0.73; 95% 
CI 0.6-0.89) and laboratory-
confirmed influenza (RR 0.73; 
95% CI 0.53-0.99) 

Hand hygiene +/- 
facemask 

Hand hygiene with or without 
facemask compared to control 
is associated with a significant 
decrease in ILI (RR 0.78; 95% 
CI 0.68-0.9) but a non-
significant effect on 



 

laboratory-confirmed influenza 
(RR 0.82; 95% CI 0.66-1.02) 
Subgroup analysis of less 
developed countries for the 
same interventions and 
outcomes did not demonstrate 
statistically significant results 

Critically Low Quality Studies 

Abdullahi 
et al. 
2020

20
 

17 7/7 RCTs and 
observational 
studies 
 

Low to middle 
income countries 
(China, 
Bangladesh, 
Thailand) 
 
Household 
School 
General 
Community 

Facemask 
 

Severe acute 
respiratory 
syndrome (SARs) 
and influenza 
incidence 
 

Facemask use demonstrates 
no significant benefit to the 
composite of influenza and 
SARs spread versus control 
(RR 0.78; 95% CI 0.36-1.67) 

Hand hygiene Hand hygiene demonstrates 
no significant benefit to SARs 
and influenza spread versus 
control (RR 0.95; 95% CI 
0.83-1.08)  

Facemask and hand 
hygiene 

Face masks with hand 
hygiene demonstrates no 
significant benefit influenza 
spread versus control (RR 
0.94; 95% CI 0.58-1.54) 

Social distancing Social distancing interventions 
may slow down the spread of 
influenza (low certainty 
evidence, 9 studies not 
pooled) 

Aggarwal 
et al. 
2020

16
 

9  8/9  
RCTs 
 

Household  
School 

Facemask Clinically 
diagnosed 
influenza or ILI 

Facemask shows no 
significant reduction of ILI 
compared to control (Effect 
size -0.17; 95% CI -0.43 – 
0.10)* 



 

Facemask and hand 
hygiene 

Mask and hand hygiene 
shows no significant reduction 
of ILI compared to control 
(Effect size -0.09, 95% CI -
0.58-0.4)* 

Gera et al. 
2018

17
 

41 8/34  
RCTs and non-
RCTs 
 
 

Low to middle 
income countries 
 
Individuals, 
families, or 
communities 
 
Children <18 
years old 

Hand hygiene ARI 
Laboratory-
confirmed 
influenza 
School  
Sick leave 
 

Hand hygiene compared to 
control decreased risk of ARI 
(RR 0.76; 95% CI 0.59-0.98), 
6 studies, moderate quality 
evidence 
 
Hand hygiene compared to 
control decreased laboratory 
confirmed influenza (RR 0.5; 
95% CI 0.41-0.62), 1 study, 
very low quality evidence 
 
Hand hygiene compared to 
control decreased school sick 
leave (RR 0.78; 95% CI 0.76-
0.8), 4 studies, moderate 
quality evidence  

Liang et al. 
2020

23
 

21 
 

8/8 RCTs and 
observational 
studies 
 

School 
Mass-gathering 
(Hajj) 
Workplace 
Household 
General 
community 

Facemask Laboratory 
confirmed 
respiratory virus 
 
Clinically 
diagnosed ARI 

Facemask use compared to 
control significantly reduces 
laboratory-confirmed viral 
infection by 47% (OR of 0.53; 
95% CI 0.36–0.79) 

Rabie et 
al. 2006

18
 

8 8/8 
RCTs and 
interventional 
studies 
 

School 
Childcare centre 
Military (Navy) 

Hand hygiene  ARI 
Duration of 
respiratory illness 

Hand hygiene measures 
lowered risk of respiratory 
infection by 24% (RR 0.76; 
95% CI 0.6-0.96) 
 
Sensitivity analysis excluding 
one uncontrolled study of 



 

hand hygiene measures (n=7) 
demonstrated decreased risk 
of respiratory infection by 16% 
(RR 0.84; 95% CI 0.79-0.89). 
To note, studies were of poor 
quality 
 
Sensitivity analysis excluding 
cross-over or poor quality 
studies had no significant 
effect 

Rainwater-
Lovett et 
al. 2014

21
 

37 10 Personal 
protective 
equipment 
 
18 Social 
distancing 
 
 

Assisted living 
facility 
 

Personal protective 
equipment (hand 
hygiene, mask, 
droplet precautions) 
 
Social distancing (No 
new admissions, 
visitor restriction, 
ward transfer 
restrictions, isolation 
or cohorting) 

ILI with minor 
variations 
 
Laboratory-
confirmed 
influenza 
 
All studies required 
laboratory testing 
to establish 
influenza as the 
cause of the 
outbreak 

Personal protective equipment 
was not associated with 
decreased influenza A or B 
attack rate (OR 0.63; 95% CI 
0.33-1.19) 
 
Social distancing was not 
associated with decreased 
influenza A or B attack rate 
(OR 1.31; 95% CI 0.78-2.18) 

Wang et 
al. 2020

19
 

15 10/10 
Observational 
studies 
 

School 
Household 
Mass gathering 
(Hajj) 
In-flight setting 
 

Facemask +/- hand 
hygiene 
 

ARI Laboratory-
confirmed 
influenza 

Facemask use is not associated 

with reduced ARI incidence (OR 

0.96; 95% CI 0.8-1.15) 

 

Subgroup analysis of 
laboratory-confirmed viral 
infection (OR 0.82; 95% CI 
0.63-1.07) did not 
demonstrate any benefit 
 
Subgroup analysis of self-
reported/clinically diagnosed 
ARI (OR 1.1; 95% CI 0.84-



 

1.45) did not demonstrate any 
benefit 

Xiao et al. 
2020

22
 

18 
 

12/12 hand 
hygiene studies 
 
10/10 facemask 
studies 
 

School 
Household 
Mass gathering 

Facemask and hand 
hygiene 
 
 

Laboratory-

confirmed influenza 

(hand hygiene and 

facemask measures) 

 

Facemask use with hand 
hygiene does not significantly 
decrease laboratory-
confirmed influenza (RR 0.91; 
95% CI 0.73-1.13, 6 studies) 

Facemask Facemask use alone does not 
significantly decrease 
laboratory-confirmed influenza 
(RR 0.78; 95% CI 0.51-1.20, 7 
studies) 

Facemask +/- hand 
hygiene 

Facemask use with or without 
hand hygiene does not 
decrease laboratory-
confirmed influenza (RR 0.92; 
95% CI 0.75-1.12, 10 studies) 

Hand hygiene No pooled estimate for hand 
hygiene alone or with optional 
facemask use due to high 
heterogeneity 

 

Footnote: General community settings refer to all other community-based settings not fitting into any of the major categories such as school, 

household, assisted living facility, childcare centre, or workplace.  

 

*The effect size was calculated as log(odds ratio). A negative number represents a protective effect. 

  



 

Table 3. Systematic review only 

 

Study ID Relevant 
studies/Total 
studies (n/n) 

Population Intervention Outcome Findings 

Low Quality 

McGuinne
ss et al. 
2018

28
 

14/14 
 
 

Low-middle 
income countries 
 
School 
Childcare centre 
Household 
General 
community 

Hand hygiene 
(Education, 
promotion, and 
infrastructure) 

ARI 
ILI  
Laboratory-confirmed 
viral infection 
ARI-related sick leave 
and deaths  

Hand-hygiene interventions can reduce ARI 
morbidity in childcare, school and domestic 
settings but depend on setting, intervention 
target and compliance 
  
In childcare settings, there was a reduction 
in ARI-related sick leave and illness (low-
moderate quality evidence) 
 
In school settings, there was a reduction in 
ARI-related sick leave and laboratory-
confirmed influenza (moderate-high quality 
evidence) but no reduction in ARI illness (low 
quality evidence) 
 
In domestic settings, there was reduction in 
ARI and pneumonia in urban settings (high 
quality evidence), no reduction in ARI and 
pneumonia in rural settings (low quality 
evidence) and no reduction in secondary 
influenza transmission in household settings 
(moderate quality evidence) 

Moncion et 
al. 2019

29
 

16/16 
 
 

Household 
Mass gathering 
(Hajj) 
General 
community 

Hand hygiene  Laboratory-confirmed 
influenza 
Possible influenza 
infection (e.g. ARI, ILI) 
 

Effectiveness of hand hygiene against 
influenza virus infection and transmission in 
community settings is difficult to determine 
due to heterogeneity and poor quality of 
evidence 
  
6 of 9 studies (1 of 2 RCTs, 5 of 7 



 

observational studies) suggest hand hygiene 
reduces laboratory-confirmed or possible 
influenza infection 
  
2 of 7 studies found hand hygiene to be 
effective in preventing laboratory-confirmed 
or possible influenza infection transmission. 

Smith et 
al. 2015

31
 

6/7 
 
 

School 
Household 
Assisted living 
facility 
General 
community 

Hand hygiene ILI 

Laboratory-confirmed 

influenza 

 

Evidence of decreased 

transmission 
(influenza/ILI attack 

rates, secondary 

infections ratios, viral 

illness severity, mortality 

rates, healthcare 

utilization) 

Hand washing appears to be helpful in 
decreasing viral transmission. 

Facemask 

 
Not able to fully assess secondary to 
significant design flaws. 

Combination NPIs 

(one or more of 

hand hygiene, 

facemask, 
education) 

Not able to fully assess secondary to 
significant design flaws. 

Education as 

component of other 

NPI interventions 

An NPI approach with an educational 
component (education, guidance, or advice) 
appears to be effective in decreasing viral 
transmission  

Gargling/oral 

hygiene 
Oral hygiene appears to be helpful in 
decreasing viral transmission.  

Willmot et 
al. 2016

34
 

13/18 
 
 

School (Ages 3-
11) 
Childcare centre 
 

Hand hygiene Incidence of respiratory 
tract infections 
(composite) 
 
Laboratory-confirmed 
respiratory tract 
infections 
 
School sick leave 

Hand hygiene may reduce respiratory tract 
infection incidence, laboratory confirmed 
respiratory tract infection, and sick leave. 
 

Critically Low Quality 



 

Chou et al. 
2020

24
 

15/39 
 
 

School 
Household 
Mass gathering 
(Hajj) 
General 
community 

Facemasks  SARS-CoV1 infection 
SARS-CoV2 infection 
MERS-CoV infection 
ILI 
CRI 
Laboratory-confirmed 
viral infection/influenza 
CRI  
 
 

No studies of mask effectiveness for 
prevention of SARS-CoV2 in community 
 
Facemask use compared to control may 
decrease risk of SARS-CoV-1 infection 
based on 3 observational studies  
 
Facemask use may have no effect on risk of 
ILI, CRI, or laboratory-confirmed 
virus/influenza for both the index case or 
contacts based on 12 RCTs 

Cowling et 
al. 2010

25
 

5/12 
 
 

School 
General 
community 

Facemask  ILI 
Laboratory-confirmed 
influenza 
 

Some evidence to support wearing masks or 
respirators has benefit in preventing 
influenza transmission if worn during illness 
 
Less evidence to support wearing masks or 
respirators has benefit in preventing 
influenza transmission if worn to prevent 
infection 
 
To note, many studies included in SR had 
masks as part of a combined hand hygiene 
and facemask group only 

Fong et al. 
2020

26
 

57/101 
 
 

School  
Workplace  
General 
community 

School closure in 
Asia, Europe, 
America, Africa, 
and Australia.  
 
Due to outbreak 
report or teacher’s 
strike, planned 
holiday, reactive 
closure, pre-
emptive closure 

Effectiveness of school 
closure (poorly 
defined) 
 
 

Planned school closure (holiday) may decrease 

influenza transmission during closure but lead to 

increase after opening.  

  

Pre-emptive school closure may have a moderate 

impact in reducing influenza transmission by 

delaying epidemic peak, affecting mean peak and 

reducing overall attack rate from.  

  

Reactive school closure effectiveness varies. 

Macintyre 
et al. 

11/19 
 

School 
General 

Facemasks +/- 
hand hygiene 

ILI 
Laboratory-confirmed 

In community settings, masks appear to be 
effective with and without hand hygiene, and 



 

2020
35

  community  influenza 
 
Influenza infection 
(poorly defined) 

both together are more protective. 
Interventions appear to be more likely to be 
more effective if used within 36 hours of 
exposure. 

Mbakaya 
et al. 
2017

27
 

8/8 
 
 

Developing 
countries 
 
School (Ages 6-
12) 

Hand hygiene 
(Education, 
promotion, and 
infrastructure) 

ARI 
School sick leave 

Hand hygiene compared to control 
decreased ARI (RR 0.77; 95% CI 0.62–0.95) 
 
Reduction in school sick leave secondary to 
ILI was 40% (p<0.0001) 

Singh et 
al. 2020

30
 

7/8 
 
 

School 
Assisted living 
facility 
 
Adults & children 
diagnosed with 
acute URTI 
 
General 
community 

Nasal wash with 
isotonic/hypertoni
c solutions 
 
Gargling 
saline/tea 
 
Kunjal/stomach 
saline wash  
 
Steam inhalation 

CRI 
 
Time to resolution of 
symptomatic illness  
 
Viral shedding 
 
Transmission to 
household contacts 
 
Adverse events from 
treatment 
 
Sick leave 
 
Antibiotic and URTI 
medication use 

Hypertonic saline gargles and nasal wash 
may help prevent or improve symptoms of 
respiratory illness, reduce transmission, 
reduce need for medication, and reduce viral 
loads in patients with common cold 

Wang et 
al. 2017

32
 

9/19 
 
 

School (Ages 4-
15) 

Hand hygiene Sick leave secondary 
to respiratory illness  

Inadequate evidence to show that hand 
hygiene interventions have an effect on ARI-
associated sick leave. To note, 5 of 9 studies 
did show hand hygiene intervention had 
significant reduction in ARI-associated sick 
leave compared to control (30.9%-52.6% 
reduction) 
 

Warren- 16/16 School Hand hygiene ILI Hand hygiene interventions have the 



 

Gash et al. 
2013

33
 

 
 

Childcare centre 
Assisted living 
facility 
Workplace 
Household 
General 
community 

ARI 
Laboratory-confirmed 
influenza 

potential to reduce influenza and ARI but 
their effectiveness depends on setting, 
context and compliance 
 
Hand hygiene is associated with a large 
decrease in influenza and ARI in institutional 
settings (school) and domestic settings 
(squatter settlement) (moderate-high quality 
evidence).  
 
Hand hygiene is associated with small 
reduction in ARI in daycare centres (high-
quality) and in school and workplaces (lower-
quality).  
 
Hand hygiene did not prevent secondary 
influenza transmission in households with 
index cases (moderate-high quality 
evidence) 

 

Footnote: General community settings refer to all other community-based settings not fitting into any of the major categories such as school, 

household, assisted living facility, childcare centre, or workplace. 

 

 

 

 

 

 

  



 

Table 4. Meta-analyses only 

Study ID Relevant/total 
studies (n/n) 

Population Intervention Outcome Key Findings 

Critically Low Quality 

Aiello et 
al. 2008

36
 

13/30 
 

School 
Childcare 
centre  
General 
community 

Hand hygiene Reported or 
diagnosed 
respiratory illness 

All hand hygiene interventions versus no 
intervention leads to 21% reduction in 
respiratory illness (95% CI 5%-34%) 
 
Benzalkonium chloride-based hand 
sanitizer is 40% effective versus no 
intervention 
 
Antimicrobial soap with education is the 
best method 

 

Footnote: General community settings refer to all other community-based settings not fitting into any of the major categories such as school, 

household, assisted living facility, childcare centre, or workplace. 

 

 

 

 

  



 

Table 5. Summary of study findings for reducing respiratory viral transmission. Includes study type and AMSTAR 2 rating. 

Data is presented as ratio value (95% confidence interval) unless otherwise specified. Legend: SR systematic review, MA meta-

analysis; for SR: ++ findings suggest positive effect; + findings suggest potential positive effect; - findings suggest no effect/neutral 

effect; for AMSTAR 2: CL critically low quality, L low quality, M moderate quality, H high quality. 

 

Intervention Study type AMSTAR2 
rating 

Facemask Facemask + 
hand 
hygiene 

Hand 
hygiene 

Social 
distancing 

School 
closure 

Oral 
hygiene, 
gargle, or 
nasal wash 

Chu 2020
14

 SR+MA L Probable or 
confirmed 
SARS-CoV1 
RR 0.56 
(0.40-0.79) 

n/a n/a n/a n/a n/a 

Jefferson 
2020

10
 

SR+MA L n/a ILI RR 1.03 
(0.77-1.37) 
 
Laboratory-
confirmed 
influenza RR 
0.99 (0.69-
1.36) 

Composite 
RR 0.89 
(0.84-0.95) 
 
ARI RR 0.84 
(0.82-0.86) 
 
ILI and lab-
confirmed 
influenza RR 
0.91 (0.63-
1.30) 
 
Rate of sick 
leave RR 
0.64 (0.58-
0.71) 

n/a n/a Risk of viral 
illness RR 
0.91 (0.63-
1.31) 

Wong 
2014

15
 

SR+MA L n/a ILI RR 0.73 
(0.6-0.89) 

ILI RR 0.86 
(0.71-1.04) 
 
Laboratory-

n/a n/a n/a 



 

confirmed 
influenza RR 
0.90 (0.67-
1.20) 

Abdullahi 
2020

20
 

SR+MA CL SARS and 
influenza 
spread RR 
0.78 (0.36-
1.67) 

Influenza 
spread RR 
0.94 (0.58-
1.54) 

SARS and 
influenza 
spread RR 
0.95 (0.83-
1.05) 

+ n/a n/a 

Aggarwal 
2020

16
 

SR+MA CL n/a ILI Effect 
size

+
 -0.09  

((-)0.58-0.4) 

ILI Effect 
size

+
 -0.17  

(-0.43-0.10) 

n/a n/a n/a 

Gera 
2018

17
 

SR+MA CL n/a n/a ARI RR 0.76 
(0.59-0.98) 
 
Laboratory 
confirmed 
influenza RR 
0.5 (0.41-
0.62) 
 
School sick 
leave RR 
0.78 (0.76-
0.8) 

n/a n/a n/a 

Liang  
2020

23
 

SR+MA CL Viral infection 
OR 0.53 
(0.36-0.79)  

n/a n/a n/a n/a n/a 

Rabie 2006
18

 SR+MA CL n/a n/a Respiratory 
infection RR 
0.76 (0.6-
0.96) 

n/a n/a n/a 

Rainwater- SR+MA CL n/a Influenza A or n/a Influenza A or n/a n/a 



 

Lovett 
2014

21
 

B attack rate 
OR 0.63 
(0.33-1.19)* 

B attack rate 
OR 1.31 
(0.78-2.18) 

Wang 
2020

19
 

SR+MA CL ARI OR 0.96 
(0.8-1.15) 
 
Laboratory 
confirmed 
viral infection 
OR 0.82 
(0.63-1.07) 
 
Self-reported 
and clinically 
diagnosed 
ARI OR 1.1 
(0.84-1.45) 

n/a n/a n/a n/a n/a 

Xiao 
2020

22
 

SR+MA CL Laboratory-
confirmed 
influenza RR 
0.78 (0.51-
1.20) 

Laboratory-
confirmed 
influenza RR 
0.91 (0.73-
1.13) 

n/a n/a n/a n/a 

McGuinness 
2018

28
 

SR L n/a n/a ++ n/a n/a n/a 

Moncion  
2019

29
 

SR L n/a n/a + n/a n/a n/a 

Smith 
2015

31
 

SR L n/a** n/a** ++ n/a n/a ++ 

Willmott 
2016

34
 

SR L n/a n/a ++ n/a n/a n/a 

Chou 
2020

24
 

SR CL - n/a n/a n/a n/a n/a 



 

Cowling 
2010

25
 

SR CL + n/a n/a n/a n/a n/a 

Fong  
2020

26
 

SR CL n/a n/a n/a n/a ++ n/a 

MacIntyre 
2020

35
 

SR CL ++ ++ n/a n/a n/a n/a 

Mbakaya 
2017

27
 

SR CL n/a n/a ++ n/a n/a n/a 

Singh 
2020

30
 

SR CL n/a n/a n/a n/a n/a + 

Wang 
2017

32
 

SR CL n/a n/a + n/a n/a n/a 

Warren-Galsh 
2013

33
 

SR CL n/a n/a ++ n/a n/a n/a 

Aeillo 
2008

36
 

MA CL n/a n/a Reduction in 
respiratory 
illness 21% 
(5%-34%) 

n/a n/a n/a 

 

Footnote: 

* Personal protective equipment as an intervention was categorized as Masks + Hand hygiene 

** No clear summary statement and not able to fully assess because of methodological flaws in studies included in systematic review 
+ 

Effect size = log(OR) 
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Search Strategy 

 

Embase 

(exp 'influenza'/ OR Influenza.ti,ab OR exp 'Respiratory Tract Disease'/ OR Influenzas.ti,ab OR 

Influenza like.ti,ab OR ILI.ti,ab OR Flu.ti,ab OR Flus.ti,ab OR de 'Common Cold'/ OR "common 

cold".ti,ab OR colds.ti,ab OR coryza.ti,ab OR exp 'coronavirus'/ OR exp 'SARS coronavirus'/ OR 

coronavirus.ti,ab OR Coronaviruses.ti,ab OR exp 'coronavirus infection'/ OR exp 'severe acute 

respiratory syndrome'/ OR "severe acute respiratory syndrome".ti,ab OR "severe acute 

respiratory syndromes".ti,ab OR sars.ti,ab OR exp 'Pneumovirus'/ OR exp 'Human respiratory 

syncytial virus'/ OR  "respiratory syncytial virus".ti,ab OR "respiratory syncytial viruses".ti,ab OR 

rsv.ti,ab OR parainfluenza.ti,ab OR "Respiratory illness".ti,ab OR ((Transmission) AND 

(Coughing OR Sneezing)) OR ((respiratory.ti,ab AND Tract) AND (infection.ti,ab OR 

Infections.ti,ab OR illness.ti,ab))) 

AND 

(exp 'hand washing'/ OR handwashing.ti,ab OR hand washing.ti,ab OR ((Hand.ti,ab OR 

Alcohol.ti,ab) AND (wash.ti,ab OR Washing.ti,ab OR Cleansing.ti,ab OR Rinses.ti,ab OR 

hygiene.ti,ab OR rub.ti,ab OR Rubbing.ti,ab OR sanitizer.ti,ab OR sanitiser.ti,ab OR 

cleanser.ti,ab OR disinfected.ti,ab OR Disinfectant.ti,ab OR Disinfect.ti,ab OR antiseptic.ti,ab 

OR virucid.ti,ab)) OR exp 'protective glove'/ OR Glove.ti,ab OR Gloves.ti,ab OR exp 'mask'/ OR 

exp 'gas mask'/ OR facemask.ti,ab OR Facemasks.ti,ab OR mask.ti,ab OR Masks.ti,ab OR 

respirator.ti,ab OR respirators.ti,ab OR de 'protective clothing'/ OR exp 'protective equipment'/ 

OR "patient isolation".ti,ab OR ((school.ti,ab OR Schools.ti,ab) AND (Closure.ti,ab OR 

Closures.ti,ab OR Closed.ti,ab)) OR exp 'Quarantine'/ OR quarantine.ti,ab OR "Hygiene 

intervention".ti,ab OR exp 'mouthwash'/ OR gargling.ti,ab OR "nasal tissues".ti,ab OR exp 'eye 

protective device'/ OR Glasses.ti,ab OR Goggle.ti,ab OR "Eye protection".ti,ab OR 

Faceshield.ti,ab OR Faceshields.ti,ab OR Goggles.ti,ab OR "Face shield".ti,ab OR "Face 

shields".ti,ab OR Visors.ti,ab OR "physical distancing".ti,ab OR "social isolation".ti,ab OR "social 

distancing".ti,ab OR "physical intervention".ti,ab OR "non-pharmaceutical".ti,ab OR "non 

pharmaceutical".ti,ab OR N95.ti,ab OR ffp.ti,ab OR ffp1.ti,ab OR ffp3.ti,ab OR ffp2.ti,ab OR 

N97.ti,ab OR N99.ti,ab OR PPE)  

AND 

(exp 'meta analysis'/ OR exp 'systematic review'/ OR (meta ADJ3 analy*).ab,ti OR 

metaanaly*.ab,ti OR review*.ti OR overview*.ti OR (synthes* ADJ3 (literature* OR research* OR 

studies OR data)).ab,ti OR (pooled AND analys*.ab,ti) OR ((data ADJ2 pool*).ab,ti AND 

studies.ab,ti) OR medline.ab,ti OR medlars.ab,ti OR embase.ab,ti OR cinahl.ab,ti OR 

scisearch.ab,ti OR psychinfo.ab,ti OR psycinfo.ab,ti OR psychlit.ab,ti OR psyclit.ab,ti OR 

cinhal.ab,ti OR cancerlit.ab,ti OR cochrane.ab,ti OR bids.ab,ti OR pubmed.ab,ti OR ovid.ab,ti 

OR ((hand OR manual OR database* OR computer*) ADJ2 search*).ab,ti OR (electronic ADJ2 

(database* OR 'data base' OR 'data bases')).ab,ti OR bibliograph*.ab OR 'relevant journals'.ab 

OR ((review* OR overview*) ADJ10 (systematic* OR methodologic* OR quantitativ* OR 

research* OR literature* OR studies OR trial* OR effective*)).ab NOT (((retrospective* OR 

record* OR case* OR patient*) ADJ2 review*).ab,ti OR ((patient* OR review*) ADJ2 chart*).ab,ti 



OR rat.ab,ti OR rats.ab,ti OR mouse.ab,ti OR mice.ab,ti OR hamster.ab,ti OR hamsters.ab,ti OR 

animal.ab,ti OR animals.ab,ti OR dog.ab,ti OR dogs.ab,ti OR cat.ab,ti OR cats.ab,ti OR 

bovine.ab,ti OR sheep.ab,ti) NOT (exp 'editorial'/ OR de 'erratum'/ OR exp 'letter'/) NOT (exp 

'animal'/ OR exp 'nonhuman'/ NOT (exp 'animal'/ OR exp 'nonhuman'/ AND exp 'human'/))) 

 

Pubmed 

("Influenza, Human"[Mesh] OR "Influenzavirus A"[Mesh] OR "Influenzavirus B"[Mesh] OR 

"Influenzavirus C"[Mesh] OR Influenza[tiab] OR "Respiratory Tract Diseases"[Mesh] OR 

"Bacterial Infections/transmission"[Mesh] OR Influenzas[tiab] OR “Influenza‐ like”[tiab] OR 

ILI[tiab] OR Flu[tiab] OR Flus[tiab] OR "Common Cold"[Mesh:NoExp] OR "common cold"[tiab] 

OR colds[tiab] OR coryza[tiab] OR coronavirus[Mesh] OR "sars virus"[Mesh] OR 

coronavirus[tiab] OR Coronaviruses[tiab] OR "coronavirus infections"[Mesh] OR "severe acute 

respiratory syndrome"[Mesh] OR "severe acute respiratory syndrome"[tiab] OR "severe acute 

respiratory syndromes"[tiab] OR sars[tiab] OR "respiratory syncytial viruses"[Mesh] OR 

"respiratory syncytial virus, human"[Mesh] OR "Respiratory Syncytial Virus Infections"[Mesh] 

OR "respiratory syncytial virus"[tiab] OR "respiratory syncytial viruses"[tiab] OR rsv[tiab] OR 

parainfluenza[tiab] OR “Respiratory illness”[tiab] OR ((Transmission[tiab]) AND (Coughing[tiab] 

OR Sneezing[tiab])) OR ((respiratory[tiab] AND Tract[tiab]) AND (infection[tiab] OR 

Infections[tiab] OR illness[tiab]))) 

AND 

("Hand Hygiene"[Mesh] OR handwashing[tiab] OR hand‐ washing[tiab] OR ((Hand[tiab] OR 

Alcohol[tiab]) AND (wash[tiab] OR Washing[tiab] OR Cleansing[tiab] OR Rinses[tiab] OR 

hygiene[tiab] OR rub[tiab] OR Rubbing[tiab] OR sanitizer[tiab] OR sanitiser[tiab] OR 

cleanser[tiab] OR disinfected[tiab] OR Disinfectant[tiab] OR Disinfect[tiab] OR antiseptic[tiab] 

OR virucid[tiab])) OR "gloves, protective"[Mesh] OR Glove[tiab] OR Gloves[tiab] OR 

Masks[Mesh] OR "respiratory protective devices"[Mesh] OR facemask[tiab] OR Facemasks[tiab] 

OR mask[tiab] OR Masks[tiab] OR respirator[tiab] OR respirators[tiab] OR "Protective 

Clothing"[Mesh:NoExp] OR "Protective Devices"[Mesh] OR "patient isolation"[tiab] OR 

((school[tiab] OR Schools[tiab]) AND (Closure[tiab] OR Closures[tiab] OR Closed[tiab])) OR 

Quarantine[Mesh] OR quarantine[tiab] OR “Hygiene intervention”[tiab] OR 

"Mouthwashes"[Mesh] OR gargling[tiab] OR “nasal tissues”[tiab] OR "Eye Protective 

Devices"[Mesh] OR Glasses[tiab] OR Goggle[tiab] OR “Eye protection”[tiab] OR Faceshield[tiab] 

OR Faceshields[tiab] OR Goggles[tiab] OR “Face shield”[tiab] OR “Face shields”[tiab] OR 

Visors[tiab] OR “physical distancing”[tiab] OR “social isolation”[tiab] OR “social distancing”[tiab] 

OR “physical intervention”[tiab] OR “non-pharmaceutical”[tiab] OR “non pharmaceutical”[tiab] 

OR N95[tiab] OR ffp[tiab] OR ffp1[tiab] OR ffp3[tiab] OR ffp2[tiab] OR N97[tiab] OR N99[tiab] 

OR PPE [tiab]) 

AND 

(systematic[sb] OR meta-analysis[pt] OR meta-analysis as topic[mh] OR meta-analysis[mh] OR 

meta analy*[tw] OR metanaly*[tw] OR metaanaly*[tw] OR met analy*[tw] OR integrative 

research[tiab] OR integrative review*[tiab] OR integrative overview*[tiab] OR research 

integration*[tiab] OR research overview*[tiab] OR collaborative review*[tiab] OR collaborative 

overview*[tiab] OR systematic review*[tiab] OR technology assessment*[tiab] OR technology 

overview*[tiab] OR "Technology Assessment, Biomedical"[mh] OR HTA[tiab] OR HTAs[tiab] OR 



comparative efficacy[tiab] OR comparative effectiveness[tiab] OR outcomes research[tiab] OR 

indirect comparison*[tiab] OR ((indirect treatment[tiab] OR mixed-treatment[tiab]) AND 

comparison*[tiab]) OR Embase*[tiab] OR Cinahl*[tiab] OR systematic overview*[tiab] OR 

methodological overview*[tiab] OR methodologic overview*[tiab] OR methodological 

review*[tiab] OR methodologic review*[tiab] OR quantitative review*[tiab] OR quantitative 

overview*[tiab] OR quantitative synthes*[tiab] OR pooled analy*[tiab] OR Cochrane[tiab] OR 

Medline[tiab] OR Pubmed[tiab] OR Medlars[tiab] OR handsearch*[tiab] OR hand search*[tiab] 

OR meta-regression*[tiab] OR metaregression*[tiab] OR data synthes*[tiab] OR data 

extraction[tiab] OR data abstraction*[tiab] OR mantel haenszel[tiab] OR peto[tiab] OR der-

simonian[tiab] OR dersimonian[tiab] OR fixed effect*[tiab] OR "Cochrane Database 

SystRev"[Journal:__jrid21711]) 

NOT  

(Animals[Mesh] NOT (Animals[Mesh] AND Humans[Mesh])) 

NOT 

(“Case Reports”[pt] OR Editorial[pt] OR Letter[pt] OR “Observational Study”[pt] OR “Case 

Report”[ti] OR “Case series”[ti] OR Randomized controlled trial[pt] OR controlled clinical trial[pt] 

OR randomized[tiab] OR randomised[tiab] OR placebo[tiab] OR "drug therapy"[sh] OR 

randomly[tiab] OR trial[tiab] OR groups[tiab]) 

 

 

Cochrane Reviews 

([mh "Influenza, Human"] OR [mh "Influenzavirus A"] OR [mh "Influenzavirus B"] OR [mh 

"Influenzavirus C"] OR Influenza:ti,ab OR [mh "Respiratory Tract Diseases"] OR Influenzas:ti,ab 

OR “Influenza‐ like”:ti,ab OR ILI:ti,ab OR Flu:ti,ab OR Flus:ti,ab OR [mh ^"Common Cold"] OR 

"common cold":ti,ab OR colds:ti,ab OR coryza:ti,ab OR [mh coronavirus] OR [mh "sars virus"] 

OR coronavirus:ti,ab OR Coronaviruses:ti,ab OR [mh "coronavirus infections"] OR [mh "severe 

acute respiratory syndrome"] OR "severe acute respiratory syndrome":ti,ab OR "severe acute 

respiratory syndromes":ti,ab OR sars:ti,ab OR [mh "respiratory syncytial viruses"] OR [mh 

"respiratory syncytial virus, human"] OR [mh "Respiratory Syncytial Virus Infections"] OR 

"respiratory syncytial virus":ti,ab OR "respiratory syncytial viruses":ti,ab OR rsv:ti,ab OR 

parainfluenza:ti,ab OR “Respiratory illness”:ti,ab OR ((Transmission) AND (Coughing OR 

Sneezing)) OR ((respiratory:ti,ab AND Tract) AND (infection:ti,ab OR Infections:ti,ab OR 

illness:ti,ab)) OR “physical distancing”:ti,ab OR “social isolation”:ti,ab OR “social distancing”:ti,ab 

OR “physical intervention”:ti,ab OR “non-pharmaceutical”:ti,ab OR “non pharmaceutical”:ti,ab 

OR N95:ti,ab OR ffp:ti,ab OR ffp1:ti,ab OR ffp3:ti,ab OR ffp2:ti,ab OR N97:ti,ab OR N99:ti,ab 

OR PPE)  

AND 

([mh "Hand Hygiene"] OR handwashing:ti,ab OR “hand‐ washing”:ti,ab OR ((Hand:ti,ab OR 

Alcohol:ti,ab) AND (wash:ti,ab OR Washing:ti,ab OR Cleansing:ti,ab OR Rinses:ti,ab OR 

hygiene:ti,ab OR rub:ti,ab OR Rubbing:ti,ab OR sanitizer:ti,ab OR sanitiser:ti,ab OR 

cleanser:ti,ab OR disinfected:ti,ab OR Disinfectant:ti,ab OR Disinfect:ti,ab OR antiseptic:ti,ab 

OR virucid:ti,ab)) OR [mh "gloves, protective"] OR Glove:ti,ab OR Gloves:ti,ab OR [mh Masks] 

OR [mh "respiratory protective devices"] OR facemask:ti,ab OR Facemasks:ti,ab OR mask:ti,ab 

OR Masks:ti,ab OR respirator:ti,ab OR respirators:ti,ab OR [mh ^"Protective Clothing"] OR [mh 



"Protective Devices"] OR "patient isolation":ti,ab OR ((school:ti,ab OR Schools:ti,ab) AND 

(Closure:ti,ab OR Closures:ti,ab OR Closed:ti,ab)) OR [mh Quarantine] OR quarantine:ti,ab OR 

"Hygiene intervention":ti,ab OR [mh Mouthwashes] OR gargling:ti,ab OR "nasal tissues":ti,ab 

OR [mh "Eye Protective Devices"] OR Glasses:ti,ab OR Goggle:ti,ab OR "Eye protection":ti,ab 

OR Faceshield:ti,ab OR Faceshields:ti,ab OR Goggles:ti,ab OR "Face shield":ti,ab OR "Face 

shields":ti,ab OR Visors:ti,ab) 

AND 

([mh "Communicable Disease Control"] OR [mh "Disease Outbreaks"] OR [mh "Disease 

Transmission, Infectious"] OR [mh "Infection Control"] OR "Communicable Disease 

Control":ti,ab OR "Secondary transmission":ti,ab OR ((Reduced:ti,ab OR Reduce:ti,ab OR 

Reduction:ti,ab OR Reducing:ti,ab OR Lower:ti,ab) AND (Incidence:ti,ab OR Occurrence:ti,ab 

OR Transmission:ti,ab OR Secondary:ti,ab))) 

 

CINAHL 

((MH "Influenza, Human+") OR (MH "Orthomyxoviridae+") OR TI Influenza OR AB Influenza OR 

(MH "Respiratory Tract Diseases+") OR TI Influenzas OR AB Influenzas OR TI Influenza‐ like 

OR AB Influenza‐ like OR TI ILI OR AB ILI OR TI Flu OR AB Flu OR TI Flus OR AB Flus OR 

(MH "Common Cold+") OR TI "common cold" OR AB "common cold" OR TI colds OR AB colds 

OR TI coryza OR AB coryza OR (MH "coronavirus+") OR (MH "sars virus+") OR TI coronavirus 

OR AB coronavirus OR TI Coronaviruses OR AB Coronaviruses OR (MH "coronavirus 

infections+") OR (MH "severe acute respiratory syndrome+") OR TI "severe acute respiratory 

syndrome" OR AB "severe acute respiratory syndrome" OR TI "severe acute respiratory 

syndromes" OR AB "severe acute respiratory syndromes" OR TI sars OR AB sars OR (MH 

"respiratory syncytial viruses+") OR TI "respiratory syncytial virus" OR AB "respiratory syncytial 

virus" OR TI "respiratory syncytial viruses" OR AB "respiratory syncytial viruses" OR TI rsv OR 

AB rsv OR TI parainfluenza OR AB parainfluenza OR TI “Respiratory illness” OR AB 

“Respiratory illness” OR ((Transmission) AND (Coughing OR Sneezing)) OR ((TI respiratory OR 

AB respiratory AND Tract) AND (TI infection OR AB infection OR TI Infections OR AB Infections 

OR TI illness OR AB illness))) 

AND 

((MH "Handwashing+") OR TI handwashing OR AB handwashing OR TI hand‐ washing OR AB 

hand‐ washing OR ((TI Hand OR AB Hand OR TI Alcohol OR AB Alcohol) AND (TI wash OR 

AB wash OR TI Washing OR AB Washing OR TI Cleansing OR AB Cleansing OR TI Rinses OR 

AB Rinses OR TI hygiene OR AB hygiene OR TI rub OR AB rub OR TI Rubbing OR AB 

Rubbing OR TI sanitizer OR AB sanitiser OR TI sanitizer OR AB sanitiser OR TI cleanser OR 

AB cleanser OR TI disinfected OR AB disinfected OR TI Disinfectant OR AB Disinfectant OR TI 

Disinfect OR AB Disinfect OR TI antiseptic OR AB antiseptic OR TI virucid OR AB virucid)) OR 

(MH "gloves+") OR TI Glove OR AB Glove OR Gloves OR (MH "Masks+") OR (MH "respiratory 

protective devices+") OR TI facemask OR AB facemask OR TI Facemasks OR AB Facemasks 

OR TI mask OR AB mask OR TI Masks OR AB Masks OR TI respirator OR AB respirator OR TI 

respirators OR AB respirators OR (MH "Protective Clothing") OR (MH "Protective Devices+") 

OR TI "patient isolation" OR AB "patient isolation" OR ((TI school OR AB school OR TI Schools 

OR AB Schools) AND (TI Closure OR AB Closure OR TI Closures OR AB Closures OR TI 

Closed OR AB Closed)) OR (MH "Quarantine+") OR TI quarantine OR AB quarantine OR TI 



"Hygiene intervention" OR AB "Hygiene intervention" OR (MH "Mouthwashes+") OR TI gargling 

OR AB gargling OR TI "nasal tissues" OR AB "nasal tissues" OR (MH "Eye Protective 

Devices+") OR TI Glasses OR AB Glasses OR TI Goggle OR AB Goggle OR TI "Eye 

protection" OR AB "Eye protection" OR TI Faceshield OR AB Faceshield OR TI Faceshields OR 

AB Faceshields OR TI Goggles OR AB Goggles OR TI "Face shield" OR AB "Face shield" OR 

TI "Face shields" OR AB "Face shields" OR TI Visors OR AB Visors OR TI “physical distancing” 

OR AB “physical distancing” OR TI “social isolation” OR AB “social isolation” OR TI “social 

distancing” OR AB “social distancing” OR TI “physical intervention” OR AB “physical 

intervention” OR TI “non-pharmaceutical” OR AB “non-pharmaceutical” OR TI “non 

pharmaceutical” OR AB  “non pharmaceutical” OR TI N95 OR AB N95 OR TI ffp OR AB ffp OR 

TI ffp1 OR AB ffp1 OR TI ffp3 OR AB ffp3 OR TI ffp2 OR AB ffp2 OR TI N97 OR AB N97 OR TI 

N99 OR AB N99 OR TI PPE OR AB PPE)  

AND 

((MH "Infection Control+") OR (MH "Disease Outbreaks+") OR (MH "Infection Control+") OR TI 

"Communicable Disease Control" OR AB "Communicable Disease Control" OR TI "Secondary 

transmission" OR AB "Secondary transmission" OR ((TI Reduced OR AB Reduced OR TI 

Reduce OR AB Reduce OR TI Reduction OR AB Reduction OR TI Reducing OR AB Reducing 

OR TI Lower OR AB Lower) AND (TI Incidence OR AB Incidence OR TI Occurrence OR AB 

Occurrence OR TI Transmission OR AB Transmission OR TI Secondary OR AB Secondary))) 

AND 

((MH "Meta Analysis") OR TI meta analys* OR AB meta analys* OR TI Metaanaly* OR AB 

metaanalys* OR (MH "Literature Review+") OR TI systematic review* OR AB systematic 

review* OR TI systematic overview* OR AB systematic overview* NOT (PT commentary OR PT 

letter OR PT editorial OR MH animals+)) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplemental Table 1. Excluded studies and respective reasons 

Study Notes 

Uchida 2013 Exclusion reason: Wrong patient population 

Jefferson 2009 Exclusion reason: Companion Report 

Halton 2013 Exclusion reason: Wrong patient population 

Jackson 2013 Exclusion reason: Wrong outcomes 

Dugre 2020 Exclusion reason: Wrong study design 

Sharma 2020 Exclusion reason: Wrong patient population 

Coclite 2020 Exclusion reason: Published 2021 

Ahmed 2018 Exclusion reason: Wrong outcomes 

Ide 2016 Exclusion reason: Wrong patient population 

Chaabna 2020 Exclusion reason: Published 2021 

Serra 2014 Exclusion reason: Wrong outcomes 

Saunders-Hastings 2017 Exclusion reason: Wrong patient population 

Barasheed 2016 Exclusion reason: Wrong patient population 

Cascini 2020 Exclusion reason: Wrong outcomes;  

Fricke 2021 Exclusion reason: Published 2021 

Zivich 2018 Exclusion reason: Wrong outcomes 

bin-Reza 2012 Exclusion reason: Wrong patient population 

Ryu 2020 Exclusion reason: Wrong outcomes 

Chu 2020 Exclusion reason: Duplicate 

Alqahtani 2020 Exclusion reason: Can't get access 

Viner 2020 Exclusion reason: Wrong outcomes 

Sjogren 2008 Exclusion reason: Wrong outcomes 

Shi 2020 Exclusion reason: Wrong outcomes 

Saunders-Hastings 2016 Exclusion reason: Wrong study design 

Nussbaumer-Streit 2020 Exclusion reason: Wrong study design 

Nussbaumer-Streit 2020 Exclusion reason: Wrong study design 

Long 2020 Exclusion reason: Wrong patient population 

Liu 2018 Exclusion reason: Wrong outcomes 

Girum 2020 Exclusion reason: Wrong study design 

Chughtai 2019 Exclusion reason: Wrong outcomes 

Chughtai 2020 Exclusion reason: Wrong outcomes 

Chetty 2020 Exclusion reason: Wrong study design 

Burns 2020 Exclusion reason: Wrong study design 

Camargo 2020 Exclusion reason: Non-English Article 

Burns 2020 Exclusion reason: Companion Report 

Braithwaite 2020 Exclusion reason: Wrong study design 

BinNafisah 2018 Exclusion reason: Wrong study design 



Beaudry 2020 Exclusion reason: Wrong outcomes 

Lahiri 2020 Exclusion reason: Wrong study design 

Koh 2020 Exclusion reason: Wrong intervention 

Halton 2012 Exclusion reason: Wrong study design 

Gralton 2010 Exclusion reason: Wrong patient population 

Joshi 2013 Exclusion reason: Wrong study design 

Jessop 2020 Exclusion reason: Wrong patient population 

Jefferson 2008 Exclusion reason: Companion Report 

Jefferson 2010 Exclusion reason: Companion Report 

Jefferson 2011 Exclusion reason: Companion Report 

Ortega 2020 Exclusion reason: Wrong intervention 

Taminato 2020 Exclusion reason: Wrong patient population 

Solia 2020 Exclusion reason: Wrong study design 

Shimabukuro 2020 Exclusion reason: Wrong setting 

Shah 2020 Exclusion reason: Wrong intervention 

Serra 2014 Exclusion reason: Non-English Article 

Santos 2020 Exclusion reason: Wrong intervention 

Rowbotham 2019 Exclusion reason: Wrong outcomes 

Moradali 2020 Exclusion reason: Wrong outcomes 

Mayr 2020 Exclusion reason: Non-English Article 

Marasinghe 2020 Exclusion reason: Wrong outcomes 

Lee 2020 Exclusion reason: Wrong intervention 

Lakhani 2020 Exclusion reason: Wrong study design 

Gholami 2021 Exclusion reason: Wrong patient population 

French 2016 Exclusion reason: Wrong patient population 

Burton 2020 Exclusion reason: Wrong intervention 

Bulfone 2020 Exclusion reason: Wrong intervention 

Brankston 2007 Exclusion reason: Wrong study design 

Bo≈°koski 2020 Exclusion reason: Wrong study design 

Barycka 2020 Exclusion reason: Wrong patient population 

Bartoszko 2020 Exclusion reason: Wrong patient population 

Barbato 2020 Exclusion reason: Wrong patient population 

Aboelela 2006 Exclusion reason: Wrong patient population 

OlrydeLabry-Lima 2020 Exclusion reason: Wrong study design 

Benkouiten 2014 Exclusion reason: Wrong study design 

Zhen 2020 Exclusion reason: Wrong study design 

Yin 2021 Exclusion reason: Wrong patient population 

Xiang 2021 Exclusion reason: Wrong study design 

Wang 2019 Exclusion reason: Wrong patient population 



Violante 2020 Exclusion reason: Wrong study design 

Verbeek 2019 Exclusion reason: Wrong patient population 

urRahman 2018 Exclusion reason: Wrong patient population 

Tran 2012 Exclusion reason: Wrong patient population 

Tian 2021 Exclusion reason: Wrong patient population 

Tian 2020 Exclusion reason: Wrong patient population 

Tabatabaeizadeh 2021 Exclusion reason: Wrong patient population 

Thomas 2017 Exclusion reason: Wrong study design 

Smith 2016 Exclusion reason: Wrong patient population 

Sharma 2019 Exclusion reason: Wrong study design 

Schmidt 2020 Exclusion reason: Wrong study design 

Samaranayake 2020 Exclusion reason: Wrong patient population 

Ryan 2020 Exclusion reason: Wrong study design 

Ryan 2020 Exclusion reason: Wrong study design 

Rios 2020 Exclusion reason: Wrong outcomes 

Rashid 2015 Exclusion reason: Wrong study design 

Rahimi 2020 Exclusion reason: Wrong outcomes 

Patel 2020 Exclusion reason: Wrong outcomes 

Pasquini-Descomps 2017 Exclusion reason: Wrong outcomes 

Paludan-M√ºller 2020 Exclusion reason: Wrong outcomes 

Offeddu 2017 Exclusion reason: Wrong patient population 

Noorimotlagh 2021 Exclusion reason: Wrong outcomes 

Mhango 2020 Exclusion reason: Wrong patient population 

Mbakaya 2020 Exclusion reason: Wrong outcomes 

Li 2020 Exclusion reason: Wrong patient population 

Lee 2009 Exclusion reason: Wrong study design 

Lee 2005 Exclusion reason: Wrong study design 

Lahiri 2020 Exclusion reason: Wrong study design 

Kwok 2019 Exclusion reason: Wrong study design 

Krishnaratne 2020 Exclusion reason: Wrong study design 

Johanna 2020 Exclusion reason: Wrong study design 

Jefferson 2007 Exclusion reason: Companion Report  

Jefferson 2010 Exclusion reason: Companion Report 

Jain 2020 Exclusion reason: Wrong study design 

Jackson 2014 Exclusion reason: Wrong study design 

Iannone 2020 Exclusion reason: Wrong patient population 

Hopman 2019 Exclusion reason: Wrong study design 

GarciaGodoy 2020 Exclusion reason: Wrong study design 

FouladiDehaghi 2020 Exclusion reason: Wrong patient population 



Daryai 2020 Exclusion reason: Wrong study design 

Burton 2020 Exclusion reason: Wrong patient population 

Burton 2020 Exclusion reason: Wrong patient population 

Arefi 2020 Exclusion reason: Wrong study design 

Amaechi 2020 Exclusion reason: Wrong study design 

Brainard 2020 Exclusion reason: Wrong study design 

Aledort 2007 Exclusion reason: Wrong study design 



Supplemental Table 2. PRISMA 2020 Checklist 

Section and 
Topic  

Item 
# 

Checklist item  
Location 
where item 
is reported  

TITLE   

Title  1 Identify the report as a systematic review. Lines 2, 59-
61 

ABSTRACT   

Abstract  2 See the PRISMA 2020 for Abstracts checklist. Page 2 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of existing knowledge. Lines 52-60 

Objectives  4 Provide an explicit statement of the objective(s) or question(s) the review addresses. Lines 65-68 

METHODS   

Eligibility criteria  5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Lines 99-125 

Information 
sources  

6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. 
Specify the date when each source was last searched or consulted. 

Lines 89-96 

Search strategy 7 Present the full search strategies for all databases, registers and websites, including any filters and limits used. Supplemental 
Data 

Selection process 8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened 
each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the 
process. 

Lines 83-129 

Data collection 
process  

9 Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they 
worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of 
automation tools used in the process. 

Lines 129-
146 

Data items  10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain 
in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to 
collect. 

Lines 139-
141 

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). 
Describe any assumptions made about any missing or unclear information. 

Lines 136-
146 

Study risk of bias 
assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers 
assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process . 

Lines 149-
160 

Effect measures  12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. Lines 163-
168 

Synthesis 
methods 

13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention 
characteristics and comparing against the planned groups for each synthesis (item #5)). 

n/a 

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or 
data conversions. 

n/a 

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses. Line 163-165 

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe 
the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used. 

Lines 163-
168 

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta- n/a 



Section and 
Topic  

Item 
# 

Checklist item  
Location 
where item 
is reported  

regression). 

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. n/a 

Reporting bias 
assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). n/a 

Certainty 
assessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. n/a 

RESULTS   

Study selection  16a Describe the results of the search and selection process, from the number of records identified in the search to the number of 
studies included in the review, ideally using a flow diagram. 

Lines 175-
180 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Supplemental 
table 1 

Study 
characteristics  

17 Cite each included study and present its characteristics. Table 2-4 

Risk of bias in 
studies  

18 Present assessments of risk of bias for each included study. Supplemental 
table 3 

Results of 
individual studies  

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and 
its precision (e.g. confidence/credible interval), ideally using structured tables or plots. 

Table 2-4 

Results of 
syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Tables 2-4 
and 
Supplemental 
Table 3 

20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its 
precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of 
the effect. 

n/a 

20c Present results of all investigations of possible causes of heterogeneity among study results. n/a 

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. n/a 

Reporting biases 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. n/a 

Certainty of 
evidence  

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. n/a 

DISCUSSION   

Discussion  23a Provide a general interpretation of the results in the context of other evidence. Lines 314-
323 

23b Discuss any limitations of the evidence included in the review. Lines 354-
356 

23c Discuss any limitations of the review processes used. Lines 356-
359 

23d Discuss implications of the results for practice, policy, and future research. Lines 364-
370 

OTHER INFORMATION  



Section and 
Topic  

Item 
# 

Checklist item  
Location 
where item 
is reported  

Registration and 
protocol 

24a Provide registration information for the review, including register name and registration number, or state that the review was not 
registered. 

Line 404 

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared. n/a 

24c Describe and explain any amendments to information provided at registration or in the protocol. n/a 

Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. Line 400 

Competing 
interests 

26 Declare any competing interests of review authors. Lines 398 

Availability of 
data, code and 
other materials 

27 Report which of the following are publicly available and where they can be found: template data collection forms; data extrac ted 
from included studies; data used for all analyses; analytic code; any other materials used in the review. 

Lines 400 

 

  



Supplemental Table 3. AMSTAR GRADING 

CRITERIA # 1 2 3 4 5 6 

STUDY (ID#) Did the research 
questions and 
inclusion criteria for 
the review include 
the components of 
PICO? 

Did the report of the review contain an 
explicit statement that the review methods 
were established prior to the conduct of the 
review and did the report justify and 
significant deviations from the protocol? 

Did the review 
authors explain their 
selection of the study 
designs for inclusion 
in the review? 

Did the review 
authors use a 
comprehensive 
literature search 
strategy? 

Did the authors 
perform study 
selection in 
duplicate 

Did the review 
authors perform 
data extraction in 
duplicate? 

Chu 2020 (1) YES YES NO YES YES YES 

Jefferson 2020 (2) YES YES YES YES YES YES 

Aggarwal 2020 (3) YES NO NO PARTIAL YES YES YES 

Gera 2018 (4) YES YES YES YES YES YES 

Rabie 2006 (5) YES NO NO PARTIAL YES YES YES 

Wang 2020 (6) YES NO YES PARTIAL YES YES YES 

Wong 2014 (7) YES NO NO PARTIAL YES YES YES 

Abdullahi 2020 (8) YES YES NO PARTIAL YES YES YES 

Liang 2020 (9) YES NO NO PARTIAL YES YES YES 

Xiao 2020 (10) YES NO YES PARTIAL YES YES YES 

Rainwater-Lovett 2014 (11) YES NO NO NO YES NO 

Chou 2020 (12) YES NO YES YES NO NO 

McGuinness 2018 (13) YES YES NO YES YES YES 

Moncion 2019 (14) YES PARTIAL YES NO PARTIAL YES YES YES 

Smith 2015 (15) YES NO NO YES YES YES 

Wang 2017 (16) YES NO NO PARTIAL YES NO NO 

Warren-Galsh 2013 (17) YES NO NO PARTIAL YES YES YES 

Willmott 2016 (18) YES PARTIAL YES NO PARTIAL YES NO  YES 

Mbakaya 2017 (19) YES NO NO PARTIAL YES YES NO 

Cowling 2010 (20) YES NO NO PARTIAL YES YES YES 

Fong 2020 (21) YES NO YES  PARTIAL YES YES NO 

MacIntyre 2020 (22) YES NO NO PARTIAL YES YES NO 

Singh 2020 (23) YES NO NO PARTIAL YES NO NO 

Aeillo 2008 (24) YES NO NO PARTIAL YES YES YES 

 

 

 



 7 8 9 10 11 12 

Study 
ID 

Did the review 
authors 
provide a list 
of excluded 
studies and 
justify the 
exclusions? 

Did the review 
authors 
describe the 
included studies 
in adequate 
detail? 

Did the review authors use 
a satisfactory technique 
for assessing the risk of 
bias (RoB) in individual 
studies that were included 
in the review? (RCT) 

Non-
randomized 
studies of 
intervention 
(NRSI) 

Did the review 
authors report on 
the sources of 
funding for the 
studies included in 
the review? 

If meta-analysis was 
performed did the 
review authors use 
appropriate methods 
for statistical 
combination of 
results?  

Non-
randomized 
studies of 
intervention 
(NRSI) 

If meta-analysis was 
performed, did the review 
authors assess the potential 
impact of RoB in individual 
studies on the results of the 
meta-analysis or other 
evidence synthesis? 

1 NO YES Only NRSI YES NO N/A YES N/A 

2 YES YES YES N/A YES YES N/A YES 

3 NO YES YES N/A YES YES N/A YES 

4 NO PARTIAL YES YES YES NO YES N/A NO 

5 YES YES NO NO NO NO NO YES 

6 NO YES YES YES NO N/A YES NO 

7 YES PARTIAL YES YES N/A YES YES N/A YES 

8 NO PARTIAL YES YES YES NO NO YES NO 

9 NO PARTIAL YES PARTIAL YES YES NO YES YES YES 

10 NO YES YES N/a NO YES N/A YES 

11 NO NO NO NO NO NO NO NO 

12 NO YES YES YES NO N/A N/A N/A 

13 NO YES YES N/A YES N/A N/A N/A 

14 NO PARTIAL YES YES YES NO N/A N/A N/A 

15 YES YES YES N/A NO N/A N/A N/A 

16 NO PARTIAL YES YES YES NO N/A N/A N/A 

17 NO YES YES YES NO N/A N/A N/A 

18 NO PARTIAL YES YES N/A YES N/A N/A N/A 

19 NO PARTIAL YES NO N/A NO N/A N/A N/A 

20 NO PARTIAL YES NO NO NO N/A N/A N/A 

21 NO PARTIAL YES N/A NO NO N/A N/A N/A 

22 NO PARTIAL YES NO N/A NO N/A N/A N/A 

23 NO YES NO NO NO N/A N/A N/A 

24 NO PARTIAL YES NO NO NO YES NO NO 

 

 

 



 13 14 15 16  

Study 
ID 

Did the review authors 
account for RoB in 
individual studies when 
interpreting/ discussing the 
results of the review? 

Did the review authors provide a 
satisfactory explanation for, and 
discussion of, any heterogeneity 
observed in the results of the 
review? 

If they performed quantitative synthesis 
did the review authors carry out an 
adequate investigation of publication bias 
(small study bias) and discuss its likely 
impact on the results of the review? 

Did the review authors report any 
potential sources of conflict of 
interest, including any funding 
they received for conducting the 
review? 

AMSTAR GRADE 

1 YES YES YES YES Low 

2 YES YES NO YES Low 

3 YES YES YES YES Critically Low 

4 YES YES NO YES Critically Low 

5 YES YES YES YES Critically Low 

6 YES YES YES YES Critically Low 

7 YES YES YES YES Low 

8 NO NO NO YES Critically Low 

9 NO NO YES YES Critically Low 

10 NO YES NO YES Critically Low 

11 YES NO NO YES Critically Low 

12 YES NO N/A YES Critically Low 

13 YES YES N/A YES Low 

14 YES YES N/A YES Low 

15 YES YES N/A NO Low 

16 YES YES N/A YES Critically Low 

17 YES YES N/A YES Critically Low 

18 YES YES N/A YES Low 

19 YES YES  N/A YES Critically Low 

20 NO NO N/A YES Critically Low 

21 NO NO N/A YES Critically Low 

22 NO NO N/A YES Critically Low 

23 NO NO N/A YES Critically Low 

24 NO YES YES NO Critically Low 

  


