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�x identify when little evidence was found and when it was likely due to literature search criteria that prioritized RCTs over 
observational studies. 

 
Implications for synthesizing evidence about PHSMs 
Despite the ROB for studies conducted at the population level that are identified in studies in this LES and others in the 
series, they provide the best-available evidence about the effects of interventions in real life. Moreover, ROB (and GRADE, 
which was not used for this series of LESs) were designed for clinical programs, services and products, and there is an 
ongoing need to identify whether and how such assessments and the communication of such assessments, need to be 
adjusted for public-health programs, services and measures and for health-system arrangements. 
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 Findings 
 

After removing duplicates, we screened 
2,196 titles and abstracts. After excluding 
2,157 articles, 39 were selected for full-text 
review, and 14 were included in this LES (9 
were included in the narrative conclusion). 
(Figure 1). The studies were predominantly 
conducted in single countries (China-4, 
USA-4, Japan-2, Denmark-1, Germany-1, 
Thailand-1) with one conducted across 13 
countries. The majority of studies were 
performed in early 2020 with the latest one 
completing data collection in September 
2021 (i.e., 13 out of 14 were completed 
within time frame of wild-type COVID 
strain and one during time frame of Delta 
strain). Characteristics, findings, and 
assessment of risk of bias for each of the 
included studies are presented in Table 1.  
 
Summary of findings about the primary 
outcome: Reducing transmission of 
COVID -19 
 
Three comparative studies (2 cohorts; 1 
case-control) reported transmission of 
COVID-19 as an outcome. These studies 
showed an association between hand 
washing and reduced risk of transmission of 
COVID-19.  
 
Six comparative studies (1 cohort, 5 case-
control) reported COVID infection as an 
outcome. Two studies showed an 
association between hand washing and 
reduced risk of infection. Three s
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to be infected and also more likely to be frequently washing their hands. 
 
Two comparative studies (2 case-control) showed conflicting results for association between hand 
sanitizer use and risk of infection. Only one study compared sneezing into elbow with not sneezing 
into elbow with no difference in risk of infection. 
 
Five additional observational studies of lower methodological rigor (3 cross-sectional surveys, 1 
ecological study, and 1 correlational study) were included in this LES but were not included in the 
narrative conclusion.     
 
Summary of findings about secondary outcome 1: Reducing COVID -19 associated 
hospitalizations and deaths 
 
None of the studies included in this version of the LES reported the effect of hand washing or 
respiratory etiquette on reducing COVID-19 associated hospitalizations and deaths.  
 
Summary of findings about secondary outcome 2: Reducing transmission of other 
respiratory infections 
 
None of the studies included in this version of the LES reported on transmission of other 
respiratory infections. 
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Table 1: Summary of studies reporting on effectiveness of hand hygiene or respiratory etiquette in preventing COVID-19 infections 
 

Reference Date 
released 

Setting and 
time covered  

Study characteristics Summary of key findings in relation to the 
outcome 

ROB 

OUTCOME = Transmission (all study design in reverse chronological order) 
Liu et al. Pediatric 
household 
transmission of 
severe acute 
respiratory 
coronavirus-2 
infection �² Los 
Angeles County, 

 

https://journals.lww.com/pidj/Fulltext/2021/10000/Pediatric_Household_Transmission_of_Severe_Acute.19.aspx
https://journals.lww.com/pidj/Fulltext/2021/10000/Pediatric_Household_Transmission_of_Severe_Acute.19.aspx
https://journals.lww.com/pidj/Fulltext/2021/10000/Pediatric_Household_Transmission_of_Severe_Acute.19.aspx
https://journals.lww.com/pidj/Fulltext/2021/10000/Pediatric_Household_Transmission_of_Severe_Acute.19.aspx
https://journals.lww.com/pidj/Fulltext/2021/10000/Pediatric_Household_Transmission_of_Severe_Acute.19.aspx
https://journals.lww.com/pidj/Fulltext/2021/10000/Pediatric_Household_Transmission_of_Severe_Acute.19.aspx
https://journals.lww.com/pidj/Fulltext/2021/10000/Pediatric_Household_Transmission_of_Severe_Acute.19.aspx
https://journals.lww.com/pidj/Fulltext/2021/10000/Pediatric_Household_Transmission_of_Severe_Acute.19.aspx
https://journals.lww.com/pidj/Fulltext/2021/10000/Pediatric_Household_Transmission_of_Severe_Acute.19.aspx
https://journals.lww.com/pidj/Fulltext/2021/10000/Pediatric_Household_Transmission_of_Severe_Acute.19.aspx
https://onlinelibrary.wiley.com/doi/10.1002/jmv.26847
https://onlinelibrary.wiley.com/doi/10.1002/jmv.26847
https://onlinelibrary.wiley.com/doi/10.1002/jmv.26847
https://onlinelibrary.wiley.com/doi/10.1002/jmv.26847
https://onlinelibrary.wiley.com/doi/10.1002/jmv.26847
https://onlinelibrary.wiley.com/doi/10.1002/jmv.26847
https://onlinelibrary.wiley.com/doi/10.1002/jmv.26847
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Doung-ngern et al. 
Case-control study of 
use of personal 
protective measures 
and risk for SARS-
CoV 2 infection, 
Thailand 

11 
Nov 
2020 

Thailand Design:  Retrospective case-control 
 
Intervention: Self-reported frequent hand washing, 
wearing masks, social distancing 
 
Sample: 211 confirmed cases and 839 controls 
(asymptomatic contacts on Day 1 who tested 
negative or were not tested) 
 
Key outcomes: Transmission 
 
VOCs assessed: Time frame of wild type strain 
(Mar 2020 to April 2020) 
 

�x Bivariate analysis: hand washing �´

https://wwwnc.cdc.gov/eid/article/26/11/20-3003_article
https://wwwnc.cdc.gov/eid/article/26/11/20-3003_article
https://wwwnc.cdc.gov/eid/article/26/11/20-3003_article
https://wwwnc.cdc.gov/eid/article/26/11/20-3003_article
https://wwwnc.cdc.gov/eid/article/26/11/20-3003_article
https://wwwnc.cdc.gov/eid/article/26/11/20-3003_article
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14310-6
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14310-6
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14310-6
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14310-6
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14310-6
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14310-6
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OUTCOME = Infection (case-control studies in reverse chronological order) 
Cajar et al. 
Behavioral factors 
associated with 
SARS-CoV-2 
infection. Results 
from a web-based 
case-control survey 
in the Capital Region 
of Denmark 

20 
May 
2022 

Denmark Design:  Case-control 
 
Intervention: Activities and behaviours 14 days 
prior to testing positive or same period for matched 
controls 
 
Sample: 8,942 confirmed cases and 34,165 
negative controls and 26,006 never tested controls  
 
Key outcomes: Infection; lab confirmed (IRR) 
 
VOCs assessed: Time frame of wild type strain 
(Nov 2020 to Jan 2021) 
 

�x Infected compared to Negative Controls: 
Frequent hand washing was associated with 
increased rate ratio of infection compared to 
infrequent hand washing (IRR 1.09, 95% CI: 
1.02-1.17; p=0.0087) [effect disappeared when 
occupation accounted for in subgroup analysis] 
 

�x Infected compared to Never Tested Controls: 
Frequent hand washing was associated with 
increased rate ratio of infection compared to 
infrequent hand washing (IRR 1.30, 95% CI: 
1.21-1.39; p<0.001) [effect disappeared when 
occupation accounted for in subgroup analysis] 
 

�x Infected compared to Negative Controls: 
Frequent hand sanitizer use was negatively 
associated with infection compared to 
infrequent hand sanitizer use (IRR 0.79, 95% 
CI:0.73-0.85; p<0.001) 
 

�x Infected compared to Never Tested Controls: 
Frequent hand sanitizer use did not differ for 
infection compared to infrequent hand 
sanitizer use (IRR 0.98, 95% CI: 0.91-1.06; 
p=0.58) 

 
�x Infected compared to Negative Controls: 

Sneezing in elbow did not differ for infection 
compared to not sneezing in elbow (IRR 1.00, 
95% CI: 0.93-1.07; p=0.96)  
 

�x Infected compared to Never Tested Controls: 
Sneezing in elbow was associated with 
increased rate ratio of infection compared to 
not sneezing in elbow (IRR 1.20, 95% CI: 
1.12-1.29; p<0.001)  
 
*all above adjusted for age, sex, and 
municipality 

Serious 

https://bmjopen.bmj.com/content/12/6/e056393
https://bmjopen.bmj.com/content/12/6/e056393
https://bmjopen.bmj.com/content/12/6/e056393
https://bmjopen.bmj.com/content/12/6/e056393
https://bmjopen.bmj.com/content/12/6/e056393
https://bmjopen.bmj.com/content/12/6/e056393
https://bmjopen.bmj.com/content/12/6/e056393
https://bmjopen.bmj.com/content/12/6/e056393
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https://www.mdpi.com/2076-393X/10/5/779
https://www.mdpi.com/2076-393X/10/5/779
https://www.mdpi.com/2076-393X/10/5/779
https://www.mdpi.com/2076-393X/10/5/779
https://www.mdpi.com/2076-393X/10/5/779
https://www.mdpi.com/2076-393X/10/5/779
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-10680-5
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-10680-5
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-10680-5
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-10680-5


https://www.cureus.com/articles/47854-social-behaviors-associated-with-a-positive-covid-19-test-result
https://www.cureus.com/articles/47854-social-behaviors-associated-with-a-positive-covid-19-test-result
https://www.cureus.com/articles/47854-social-behaviors-associated-with-a-positive-covid-19-test-result
https://www.cureus.com/articles/47854-social-behaviors-associated-with-a-positive-covid-19-test-result
https://www.cureus.com/articles/47854-social-behaviors-associated-with-a-positive-covid-19-test-result
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0241540
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0241540
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0241540
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0241540
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0241540
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0241540
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OUTCOME = Infection (all other observational study types in alphabetical order) 
Badri et al. 
Disparities and 
temporal trends in 
COVID-19 
exposures and 
mitigating behaviors 
among Black and 
Hispanic Adults in 
an urban setting 

28 
September 
2021 

USA Design:  Cross-sectional survey 
 
Intervention: Self-reported behaviours 
 
Sample: 169 adults who underwent PCR testing 
 
Key outcomes: Infection, lab confirmed  
 
VOCs assessed: Time frame for wild-type strain 
(July to August 2020) 
 

�x Washed hands often vs not was not associated 
with testing positive (aOR 0.55, 0.21-1.44); 
adjusted for age and test week 
 

�x Used hand sanitizer often vs not often was 
negatively associated with testing positive 
(aOR 0.26, 0.13-0.52); adjusted for age and test 
week  
 

Not 
applicable 

Karout et al. 
COVID-19 
prevalence, risk 
perceptions, and 
preventative 
behavior in 
asymptomatic Latino 
population: a cross-
sectional study 

29 
September 
2020 

USA Design:  Cross-sectional survey 
 
Intervention: Self-reported precautionary behavior 
 
Sample: 410 asymptomatic Latino adults within a 
religious community 
 
Key outcomes: Infection; lab confirmed 
 
VOCs assessed: Time frame for wild-type strain 
(July to August 2020) 
 

�x Positive participants were more likely to report 
�´�Q�H�Y�H�U�µ��hand washing or using hand sanitizers 
(p<0.001) (not reported according to category) 

Not 
applicable 

Okumura et al. 
Polarized nature of 
the COVID-19 
pandemic in Japan: 
associations with 
population age 
structure and 
behaviors 

13 
May 
2021 

Japan Design:  Ecological study 
 
Intervention: Behaviours including masking, 
avoiding closed spaces, avoiding close contact 
�V�H�W�W�L�Q�J�V�����´�Z�D�V�K�L�Q�J���K�D�Q�G�V�µ�����F�R�X�J�K���H�W�L�T�X�H�W�W�H 
 
Sample: 6,000 respondents (10 low and 10 high 
COVID incidence prefectures) 
 
Key outcomes: High incidence of COVID (cases 
per 100,000) 
 
VOCs assessed: Time frame for wild type strain 
(May 2020) 
 

�x Univariate analysis: washing hands was 
associated with high COVID incidence area: 
1.369 (1.157-1.620) 

�x Univariate analysis: practicing cough etiquette 
was associated with high COVID incidence 
area: 1.213 (1.089

�x

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784547
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784547
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784547
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784547
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784547
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784547
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784547
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784547
https://pubmed.ncbi.nlm.nih.gov/33014665/
https://pubmed.ncbi.nlm.nih.gov/33014665/
https://pubmed.ncbi.nlm.nih.gov/33014665/
https://pubmed.ncbi.nlm.nih.gov/33014665/
https://pubmed.ncbi.nlm.nih.gov/33014665/
https://pubmed.ncbi.nlm.nih.gov/33014665/
https://pubmed.ncbi.nlm.nih.gov/33014665/
https://pubmed.ncbi.nlm.nih.gov/33014665/
https://tropmedhealth.biomedcentral.com/articles/10.1186/s41182-021-00324-0
https://tropmedhealth.biomedcentral.com/articles/10.1186/s41182-021-00324-0
https://tropmedhealth.biomedcentral.com/articles/10.1186/s41182-021-00324-0
https://tropmedhealth.biomedcentral.com/articles/10.1186/s41182-021-00324-0
https://tropmedhealth.biomedcentral.com/articles/10.1186/s41182-021-00324-0
https://tropmedhealth.biomedcentral.com/articles/10.1186/s41182-021-00324-0
https://tropmedhealth.biomedcentral.com/articles/10.1186/s41182-021-00324-0
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Szczuka et al. The 
trajectory of 
COVID-19 
pandemic and 
handwashing 
adherence: findings 
from 14 countries 

05 
Oct 
2021 

Australia, 
Canada, 
China, France, 
Gambia, 
Germany, 
Israel, 
Malaysia, 
Poland, 
Portugal, 
Romania, 
Singapore, 
Switzerland 

Design:  Observational, correlational study  
 
Intervention: Self-reported hand washing 
adherence 
 
Sample: 6,064 adults 
 
Key outcomes: Trajectory of COVID based on 
total/new/change in cases of COVID 
morbidity/mortality at country level 
 
VOCs assessed: Time frame of wild type strain 
(March to July 2020) 
 
 

�x Bivariate correlation analysis: higher hand 
washing adherence was associated with lower 
levels of COVID morbidity and mortality 
compared to beginning of pandemic 
 

�x Increase in recent (2-week) cases of COVID 
morbidity/mortality was associated with higher 
levels of handwashing 

Not 
applicable 

Xu et al. Relationship 
between COVID-19 
infection and risk 
perception, 
knowledge, attitude, 
and four 
nonpharmaceutical 
during the late period 
of the COVID-19 
epidemic in China: 
online cross-sectional 
survey of 8158 adults 

12 
June 
2020 

China Design:  Cross-sectional survey, comparative 
 
Intervention: Social media app reported 
knowledge of and adherence to hand washing, 
proper coughing habits, social distancing, mask 
wearing 
 
Sample: 8,158 adults 
 
Key outcomes: Infection 

 

https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-11822-5
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-11822-5
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-11822-5
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-11822-5
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-11822-5
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-11822-5
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-11822-5
https://www.jmir.org/2020/11/e21372/
https://www.jmir.org/2020/11/e21372/
https://www.jmir.org/2020/11/e21372/
https://www.jmir.org/2020/11/e21372/
https://www.jmir.org/2020/11/e21372/
https://www.jmir.org/2020/11/e21372/
https://www.jmir.org/2020/11/e21372/
https://www.jmir.org/2020/11/e21372/
https://www.jmir.org/2020/11/e21372/
https://www.jmir.org/2020/11/e21372/
https://www.jmir.org/2020/11/e21372/
https://www.jmir.org/2020/11/e21372/
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Appendix 1: Detailed search strategy 
 
The following databases were searched: PubMed, CINAHL, EMBASE, PsyInfo using variations on the following PubMed search strategy below: 
 
#14 NOT (Animals[Mesh] NOT (Animals[Mesh] AND Humans[Mesh])) 
#9 or #10 or #11 or #12 or #13 
#3 and #8 
#3 and #7
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OR droplet*[TIAB])) 
("COVID 19"[MeSH] OR "COVID 19"[All Fields] OR "sars cov 2"[All Fields] OR "sars cov 2"[MeSH]  
OR "severe acute respiratory syndrome coronavirus 2"[All Fields] OR ncov[All Fields]  
OR "2019 ncov"[All Fields] OR "coronavirus infections"[MeSH] OR coronavirus[MeSH]  
OR coronavirus[All Fields] OR coronaviruses[All Fields] OR betacoronavirus[MeSH]  
OR betacoronavirus[All Fields] OR betacoronaviruses[All Fields] OR "wuhan coronavirus"[All Fields]  
OR 2019nCoV[ALL] OR Betacoronavirus*[All Fields] OR "Corona Virus*"[All Fields]  
OR Coronavirus*[All Fields] OR Coronovirus*[All Fields] OR CoV[All Fields] OR CoV2[All Fields]  
OR COVID[All Fields] OR COVID19[All Fields] OR COVID-19[All Fields] OR HCoV-19[All Fields]  
OR nCoV[All Fields] OR "SARS CoV 2"[All Fields] OR SARS2[All Fields] OR SARSCoV[All Fields]  
OR SARS-CoV[All Fields] OR SARS-CoV2[All Fields]) AND English[la] AND (2020/01/01:2023/01/01[dp]) 



https://academic.oup.com/ofid/article/8/7/ofab149/6189274?login=false
https://academic.oup.com/ofid/article/8/7/ofab149/6189274?login=false
https://academic.oup.com/ofid/article/8/7/ofab149/6189274?login=false
https://academic.oup.com/ofid/article/8/7/ofab149/6189274?login=false
https://academic.oup.com/ofid/article/8/7/ofab149/6189274?login=false
https://academic.oup.com/ofid/article/8/7/ofab149/6189274?login=false
https://academic.oup.com/ofid/article/8/7/ofab149/6189274?login=false
https://academic.oup.com/ofid/article/8/7/ofab149/6189274?login=false
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-022-07559-0
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-022-07559-0
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-022-07559-0
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-022-07559-0
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-022-07559-0
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-022-07559-0
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-022-07559-0
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-022-07559-0
https://www.panafrican-med-journal.com/content/article/43/10/full/
https://www.panafrican-med-journal.com/content/article/43/10/full/
https://www.panafrican-med-journal.com/content/article/43/10/full/
https://www.panafrican-med-journal.com/content/article/43/10/full/
https://www.panafrican-med-journal.com/content/article/43/10/full/


LES 17.2: Hand washing and Respiratory Etiquette 
Mushcab et al. A 
cohort study of 
seroprevalence of 
antibodies against 
SARS-CoV-2 
infection among 
healthcare workers at 
a tertiary hospital in 
Saudi Arabia 

10 
Aug 
2022 

Saudi Arabia Design:  Prospective cohort  
 
Intervention: Self-reported behaviour 
questionnaire 
 
Sample: 682 health care workers 
 
Key outcomes: Anti-SARS-CoV-2 IgG antibodies 
 
VOCs assessed: Time frame for wild-

https://www.dovepress.com/a-cohort-study-of-seroprevalence-of-antibodies-against-sars-cov-2-infe-peer-reviewed-fulltext-article-IDR
https://www.dovepress.com/a-cohort-study-of-seroprevalence-of-antibodies-against-sars-cov-2-infe-peer-reviewed-fulltext-article-IDR
https://www.dovepress.com/a-cohort-study-of-seroprevalence-of-antibodies-against-sars-cov-2-infe-peer-reviewed-fulltext-article-IDR
https://www.dovepress.com/a-cohort-study-of-seroprevalence-of-antibodies-against-sars-cov-2-infe-peer-reviewed-fulltext-article-IDR
https://www.dovepress.com/a-cohort-study-of-seroprevalence-of-antibodies-against-sars-cov-2-infe-peer-reviewed-fulltext-article-IDR
https://www.dovepress.com/a-cohort-study-of-seroprevalence-of-antibodies-against-sars-cov-2-infe-peer-reviewed-fulltext-article-IDR
https://www.dovepress.com/a-cohort-study-of-seroprevalence-of-antibodies-against-sars-cov-2-infe-peer-reviewed-fulltext-article-IDR
https://www.dovepress.com/a-cohort-study-of-seroprevalence-of-antibodies-against-sars-cov-2-infe-peer-reviewed-fulltext-article-IDR
https://www.dovepress.com/a-cohort-study-of-seroprevalence-of-antibodies-against-sars-cov-2-infe-peer-reviewed-fulltext-article-IDR
https://academic.oup.com/cid/article/71/16/2218/5808788?login=false
https://academic.oup.com/cid/article/71/16/2218/5808788?login=false
https://academic.oup.com/cid/article/71/16/2218/5808788?login=false
https://academic.oup.com/cid/article/71/16/2218/5808788?login=false
https://academic.oup.com/cid/article/71/16/2218/5808788?login=false
https://academic.oup.com/cid/article/71/16/2218/5808788?login=false
https://academic.oup.com/cid/article/71/16/2218/5808788?login=false
https://academic.oup.com/cid/article/71/16/2218/5808788?login=false
https://journals.sagepub.com/doi/10.1177/10105395211064437
https://journals.sagepub.com/doi/10.1177/10105395211064437
https://journals.sagepub.com/doi/10.1177/10105395211064437
https://journals.sagepub.com/doi/10.1177/10105395211064437
https://journals.sagepub.com/doi/10.1177/10105395211064437
https://journals.sagepub.com/doi/10.1177/10105395211064437
https://journals.sagepub.com/doi/10.1177/10105395211064437
https://journals.sagepub.com/doi/10.1177/10105395211064437
https://journals.sagepub.com/doi/10.1177/10105395211064437
https://journals.sagepub.com/doi/10.1177/10105395211064437



