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Abstract

Background: The COVID‐19 pandemic, caused by the SARS‐CoV‐2 virus, has

resulted in illness, deaths and societal disruption on a global scale. Societies have

implemented various control measures to reduce transmission of the virus and

mitigate its impact. Individual behavioural changes are crucial to the successful

implementation of these measures. One commonly recommended measure to

limit risk of infection is face covering. It is important to identify those factors that

can predict the uptake and maintenance of face covering.

Objectives: We aimed to identify and synthesise the evidence on malleable

psychological and psychosocial factors that determine uptake and adherence to face

covering aimed at reducing the risk of infection or transmission of COVID‐19.

Search Methods: We searched various literature sources including electronic databases

(Medline ALL, Child Development & Adolescent Studies, ERIC, PsycInfo, CINAHL &

Web of Science), web searches, conference proceedings, government reports, other

repositories of literature and grey literature. The search strategy was built around three

concepts of interest including (1) context (terms relating to COVID19), (2) behaviour of

interest and (3) terms related to psychological and psychosocial determinants of COVID

Health‐Related Behaviours and adherence or compliance with face covering, to capture

malleable determines. Searches capture studies up until October 2021.

Selection Criteria: Eligibility criteria included observational studies (both retrospec-

tive and prospective) and experimental studies that measure and report malleable

psychological and psychosocial determinants and handwashing at an individual level,

amongst the general public. Screening was supported by the Cochrane Crowd.

Studies titles and abstracts were screened against the eligibility criteria by three

independent screeners. Following this, all potentially relevant studies were screened

at full‐text level by the research team. All conflicts between screeners were resolved

by discussion between the core research team.
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Data Collection and Analysis: All data extraction was managed in EPPI‐Reviewer

software. All eligible studies, identified through full‐text screening were extracted by one

author. We extracted data on study information, population, determinant, behaviour and

effects. A second author checked data extraction on 20% of all included papers. All

conflicts were discussed by the two authors until consensus was reached. We assessed

methodological quality of all included studies using an adapted version of the Joanna

Briggs Institute Quality appraisal tool for cross‐sectional studies.

Main Results: Our initial searches yielded 23,587 results, of which 23 were included in

this review. The included studies were cross‐sectional in design, came from nine countries

and had a combined sample of 54,401 participants. The vast majority of studies had

samples from the general public, with five of the studies focusing on specific samples. All

included studies considered people over the age of 18. The quality of 10 of the studies

was rated as unclear, 10 were rated as low, and 3 rated high risk of bias, predominately

due to lack of reporting of recruitment, sample characteristics and methodology. Ten

studies were included in the meta‐analysis and 16 in the narrative synthesis. Findings

from the meta‐analysis indicated that knowledge of COVID‐19 (0.341, 95% confidence

interval [CI] = 0.06, 0.530, I2 = 100%) was the malleable determinant most associated

with face covering behaviour. Perceived susceptibility of COVID‐19 (r=0.088, 95%

CI =−0.004, 0.180, I2 = 80%) and COVID‐related worry and anxiety (r=0.064, 95%

CI =−0.066, 0.191, I2 = 93% had little to no effect on face covering behaviour. In the

narrative synthesis, the strongest association was found between perceived benefits and

effectiveness of behaviours and mask wearing behaviour.

Authors' Conclusions: Understanding the effects of various malleable determinants

on COVID‐related face covering can aid in the development and implementation of

interventions and public health campaigns to promote face covering behaviour in

potential new waves of COVID‐19 or other respiratory infections. Knowledge of

COVID and perceived benefits of face coverings warrant further consideration in

future research and policy.

K E YWORD S

COVID‐19, face coverings, knowledge, masks

1 | PLAIN LANGUAGE SUMMARY

1.1 | Knowledge of COVID and perceived benefits
are determinants most associated with face covering
behaviour

1.1.1 | What is this review about?

Wearing masks is important in preventing the spread of COVID in

new waves. Face covering cannot be effective if the majority of

society does not adopt this behaviour. So, it's crucial to understand

the changeable factors that affect this behaviour.

This review was interested in psychological or psychosocial

determinants of face covering behaviour. To be included, determi-

nants were malleable factors (factors that could be changed).

1.1.2 | What is the aim of this review?

This Campbell systematic review examines the factors that

influence wearing face masks. The review summarises evidence

from 23 studies.

1.1.3 | What are the main findings of this review?

What studies are included?

This review studied various factors that influence wearing face masks

during COVID‐19. We reviewed 23 studies. We analyzed the data

within 10 studies and summarized the data in 16 studies narratively. The

research was done in 9 countries during the COVID‐19 pandemic. Many

studies had unclear quality. Three had methodological weaknesses, like
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lack of detail, such as who their sample was and how they measured

face covering.

What determinants were associated with face covering?

Determinants that were associated with face covering included,

knowledge of COVID, and perceived benefits. COVID concerns and

worries did not affect face covering behaviour.

1.1.4 | What do the findings of this review mean?

We need more studies on how knowledge of COVID and perceived

benefit of face covering affects face covering behaviour. Future

policies that try to prevent the spread of COVID or other respiratory

diseases might also consider these factors.

1.1.5 | How up‐to‐date is this review?

The review authors used search methods to find studies until October

2021.

2 | SUMMARY OF FINDINGS

Summary of findings 1

Summary of findings

Determinant Effect size 95% CI Q I2 τ2 k

Knowledge of
COVID

r = 0.341* 0.06, 0.530 940.834 100% 0.091 5

Worry and
anxiety about
COVID

r = 0.064 −0.066, 0.191 28.028 93% 0.012 3

Perceived
susceptibility

r = 0.088 −0.004, 0.180 10.237 80% 0.005 3

Abbreviations: CI, confidence interval; I2, percentage of variability due to
between‐study heterogeneity; k, number of effect sizes; Q, test for
heterogeneity; r, correlation; τ2, random effects variance component.

*p < 0.05.

3 | BACKGROUND

3.1 | The problem, condition or issue

Severe acute respiratory coronavirus 2 (SARS‐CoV‐2) emerged in late

2019 and spread rapidly around the globe (Cucinotta & Vanelli, 2020;

Wu et al., 2020). The pandemic of COVID‐19 disease, caused by SARS‐

CoV‐2, has resulted in short and long‐term illness, deaths and societal

disruption. Societies implemented control measures to reduce the

transmission of the virus. Individual behaviour change is crucial to the

success of these measures through reducing the frequency of social

contacts, mitigating the risk of those social contacts and reducing the

amount of time that infectious people are in contact with others whom

they may infect. Vaccine programmes were introduced in December

2020 but even in this context, with waning immunity and the evolution

of new variants, behavioural measures to reduce the spread remain vital

(Girum et al., 2021; Michie & West, 2020).

The behaviours to reduce the risk of catching or spreading SARS‐

CoV‐2 including: handwashing or use of hand sanitiser, wearing masks or

face coverings, physical distancing, social distancing, isolation or

quarantine, respiratory hygiene, cleaning surfaces, avoiding touching

the ‘T‐zone’ (mouth, nose and eyes) (Elder et al., 2014) as well as other

composite measures that include these behaviours.

The evidence for the effectiveness of these measures has been

established during previous pandemics of similar serious viral respiratory

infections such as pandemic Influenza A (H1N1), SARS and MERS

(Flumignan et al., 2020; Jefferson et al., 2023; Seto 2003; Warren‐Gash

et al., 2013; Webster et al., 2020; West et al., 2020). It is important to

synthesise evidence from the COVID‐19 pandemic that may be applied

to future pandemics of influenza and other serious respiratory infectious

diseases.

3.2 | Exposure/determinants

The exposure in this review was psychological or psychosocial

determinants of face covering. To be included determinants were

malleable factors that could, theoretically, be changed by a public

health intervention.

3.3 | Why it is important to do this review

Face covering cannot be effective on a societal level if it is not adopted

widely and consistently. Variables such as individual health beliefs, social

support, culture, and social norms can all influence the likelihood of

someone undertaking and maintaining health behaviours such as face

covering. To develop appropriate public health interventions to improve

uptake and adherence to face covering, including effective messaging, it

is important to understand the malleable factors that influence this

behaviour. We identified and examined all existing research evidence

that described a relationship between any malleable factor or determi-

nant (or those that can be most effectively targeted as part of public

health interventions) and face covering in the context of SARS‐CoV‐2.

In any future severe viral outbreaks, health‐protective behaviours,

such as face covering, will be vital to reducing risk of infection and

transmission. Non‐pharmaceutical interventions that are designed to

improve the uptake and adherence to protective behaviours are

essential in an outbreak, and in particular when vaccines and treatments

are not yet established. The effectiveness of these behaviour change

interventions will be determined, to some extent, by how they address

the psychological and psychosocial variables that influence behaviour.

To optimise public health intervention, we need to know which specific
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variables are most likely to influence the target behaviours, such as face

covering, in this context. Evidence gathered in the context of COVID‐19

can inform who, when and under what circumstances people do or do

not adopt recommended preventive behaviours.

There are a number of related published and ongoing reviews

on individual determinants of COVID‐19 health‐related behaviours

but none with the broad scope of this review. Using robust search,

retrieval, and methodological approaches to minimise potential

sources of bias, this review examines the existing and emerging

evidence on determinants of face covering in the context of the

COVID‐19 pandemic.

3.4 | Overview of the COHeRe project

COHeRe is a UKRI funded project https://www.qub.ac.uk/schools/

psy/Research/OurResearchThemes/HealthWelfareClinicalPsychology/

COHeRe made up of a team with substantial expertise in systematic

reviews, health behaviour and infectious diseases. The overall aim

of the project was to identify, synthesis, and examine evidence on

determinates of COVID‐19 health‐related behaviours. The specific

behaviours of interest were as follows:

Handwashing

Wearing masks/face coverings

Physical Distancing (maintaining the recommended distance from

others when physically present (West et al., 2020))

Social Distancing (minimising social contact with those outside of

your own household [West et al., 2020])

Isolation/quarantine

Respiratory hygiene

Cleaning surfaces

Avoiding t‐zone

Other composite measures that include the above.

During Phase 1 of the project a rapid review was conducted,

which examined determinants of protective behaviours during

COVID‐19 and during previous outbreaks of similar serious

respiratory infections, for example, SARS, MERS and H1N1 (swine

flu) (Hanratty 2021). Of the 233 studies included in the rapid

review, 54 were conducted in the context of COVID‐19, while the

remainder were conducted in the context of other respiratory

infections. Over the course of conducting the rapid review, it

became apparent that the evidence base examining determinants

in the context of COVID‐19 was rapidly expanding and further

identification and examination was needed of this new evidence.

On this basis, further funding was secured to conduct Phase 2 of

the project, which identified and mapped the existing evidence

(published and unpublished between January 2020 and October

2021) on malleable and non‐malleable psychological and psycho-

social factors that determine uptake and adherence to behaviours

aimed at reducing the risk of infection or transmission of COVID‐19

(Hanratty 2022; Hanratty 2023). As of 1st June 2022 the Evidence

and Gap Map (EGM) includes 1034 records https://eppi.ioe.ac.uk/

eppi-vis/login/open?webdbid=188.

This current review is the final phase of the wider project. Based

on those studies included in the EGM we further examined these,

through a series of systematic reviews examining which malleable

determinants (or those that can be most effectively targeted as part

of public health interventions) are more closely associated with

uptake and maintenance of individual protective behaviours. This

current review examines the protective behaviour of handwashing,

however is part of a series of reviews considering the eight other

behaviours of interest.

4 | OBJECTIVES

We intended to identify and synthesise the existing evidence on

malleable psychological and psychosocial factors that determine

uptake and adherence to face covering that can reduce the risk of

infection or transmission of COVID‐19.

5 | METHODS

5.1 | Criteria for considering studies for this review

5.1.1 | Types of studies

This systematic review contains studies that quantify the

relationship between a malleable determinant and face covering.

Included study designs consisted of observational studies (both

retrospective and prospective) and experimental studies that

measure and report malleable psychological and psychosocial

determinants and face covering at an individual level. We did not

include narrative reviews, modelling studies, letters, editorials,

opinion pieces, news, commentaries, or any other publications

that did not report primary data.

5.1.2 | Types of participants

The population of interest is members of the general public, of any

age. Within the group of studies of the general public, we included

studies on specific groups of people that may be at increased risk of

catching the virus for example, people who work in essential retail

services. Similarly, we included studies of specific patient groups at

increased risk of becoming seriously ill if infected, for example,

those with existing chronic respiratory disorders. However, we did

not include studies on health care workers (HCWs), defined as

someone who works in a hospital or health care setting or delivers

health care in the community. This population typically have, or

should have additional knowledge, training and resources to support

the adoption of behaviours to mitigate against the increased risk of

exposure to infectious diseases. A rapid review on barriers and

4 of 22 | LEONARD ET AL.
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facilitators to HCWs adherence to infection prevention and control

guidelines has been published (Houghton 2020). For those studies

that included both HCWs and the public, were only included if data

on the public is presented separately from data on healthcare

workers.

5.1.3 | Exposure/determinants

The exposure in this review was psychological or psychosocial

determinants of face covering. To be included determinants were

malleable factors that could, theoretically, be changed by a public

health intervention.

We developed 10 categories of determinants for phase 2 of this

project. These included, behaviour, cognition, demographics, disease,

emotions, health status, information, intervention, knowledge and

other. Each category was divided into subcategories of various

determinants. As above, only malleable determinants were included

in this review. Therefore, the following determinants were included:

Cognition was broken down into six subcategories: thoughts or

perceptions about the protective behaviours; about COVID‐19;

motivations; social cognition (e.g., perceived social norms); cognitive

capacity indicating a person's ability to understand or retain

information; ‘other’ to capture any other cognitive determinant that

did not fit into the previous five subcategories.

Emotions captured determinants related to feelings about the

disease (such as worry and anxiety about COVID) and ‘other’ emotion‐

related determinants for example general emotional state or mood.

Information included seeking and consuming information, the

quality or source of information, and determinants related to public

health messaging, for example, message content or framing.

Knowledge included determinants relating to knowledge about

protective behaviours, knowledge about the disease and any other

types of assessed knowledge, such as knowledge of regulations or

knowledge of vaccines.

Other was the final category of determinants and includes any

determinants that did not fit within the previous broad categories.

This was divided into subcategories of beliefs for example political

beliefs, social (e.g., social capital, social networks), practical resources

such as access to masks, paid sick leave, time included time since the

outbreak began, cultural determinants such as collectivist versus

individualist cultures, and a final ‘other’ subcategory for any

remaining determinant that did not fit into the previous

subcategories.

The determinants of behaviour, demographics, disease, and health

status were not included as these were categorised as non‐malleable.

We also did not include studies that examined interventions as a

determinant of face covering as this will be analysed in a separate

review.

Comparators were the absence of the determinant (compared to

its presence) or, where a determinant is presented as a continuous

measure, then analysis will be based on correlation between face

covering and determinants.

We included studies that measured determinants at an individual

level and group level, for example, country‐level data on the number

of cases.

We included studies on self‐reported or observed determinants.

Self‐reports included actual or perceived determinants, for example

‘risk of contracting the virus’ could be measured by quantifying actual

risk based on individual circumstances and behaviour or through

self‐reported perceived risk.

5.1.4 | Types of outcome measures

While our searches sought to identify evidence on commonly

recommended behaviours to mitigate human‐to‐human spread of

COVID‐19 as described by West et al. 2020, this current review

focuses on face covering only. We define face covering as, wearing

any type of mask or face covering. This can include medical grade

masks, face shields, homemade masks or covering face with a scarf

(West et al., 2020).

We included studies on actual face covering behaviour, through

self/other report and/or observation, measured at the individual

level. We excluded studies that measured intended behaviour or

hypothetical behaviour.

5.1.4.1 | Primary outcomes

The primary outcome of this review was face covering. No secondary

outcome was considered.

5.2 | Search methods for identification of studies

To ensure that the literature contained in the review was relevant

and useful to key stakeholders, it was important that the literature

retrieval methods followed high‐quality standards and all searches

were conducted and reported following Campbell Collaboration

guidelines (White et al., 2020).

Information retrieval specialist author (CK) developed and piloted

a search strategy with input from clinical and behaviour change

expert authors (DB and MD). This strategy was further refined by CK

following expert advice from a Campbell information retrieval

specialist during the editorial/peer review of the protocol. Searches

capture studies up until October 2021.

The search strategy was built around three concepts of interest;

(1) Context (terms relating to COVID‐19). For concept one, we used

an innovative and tested COVID‐19 search strategy was developed for

use by NICE information specialists and was updated as recently as 21

June 2021 (Levay & Finnegan, 2021). An example of the search string

was piloted in Medline (Ovid) and is presented in Table 3.

(2) Behaviours of interest.

(3) Terms related to psychological and psychosocial determinants

of COVID Health‐Related Behaviours and adherence or compliance

with recommended behaviours, to capture both malleable and non‐

malleable determinants.

LEONARD ET AL. | 5 of 22
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For concept 2 and 3 the terms used were based on those used in

the rapid review (Hanratty 2021) which itself was informed through

consultation with the Behaviour Change Group formed in response

to COVID‐19 by the Public Health Agency, Northern Ireland. The

terms were then piloted and refined in two databases, with unique

terms added and redundant or duplicate terms removed (Table 1).

5.2.1 | Electronic searches

Based on the Queens's University Belfast database subscriptions, we

searched the following key information sources to locate relevant

primary research:

Medline ALL (Ovid)

Child Development & Adolescent Studies (EBSCOhost)

ERIC (EBSCOhost)

PsycInfo 1806‐present (OVID)

CINAHL Plus (EBSCOhost)

Web of Science Core Collection (the QUB subscription includes

SCI‐expanded, SSCI, A&HCI, CPCI‐S, CPCI‐SSH, ESHI)

To locate relevant secondary research for inclusion in the EGM,

we searched the following information resources:

The Social Care Institute for Excellence (SCIE)

The Cochrane Library

Epistemonikos Covid‐19 evidence platform

Norwegian Institute of Public Health living maps

EPPI – centre

COVID‐END

5.2.2 | Searching other resources

We searched for Grey literature across multiple sources. Grey

literature is that which is not published, not peer reviewed, and not

easily accessible. Sources of grey literature are varied and include

government reports, privately and publicly funded research, confer-

ence proceedings, working papers, and posters. Some grey literature

sources are captured in the Web of Science search, these include:

Conference Proceedings Citation Index‐ Science (CPCI‐S)—1990‐

present

Conference Proceedings Citation Index‐ Social Science & Human-

ities (CPCI‐SSH)—1990‐present

We attempted to locate additional grey literature by searching

sources such as the following:

Google Scholar (We will search https://scholar.google.com/ using

an incognito browser and the following strategy: (coronavirus|

‘2019 nCoV’| ‘2019 novel’| ‘2019 nCoV’| ‘2019 nCoV’| CoV

TABLE 1 Medline (Ovid) search strategy.

Ovid MEDLINE(R) ALL <1946 to 3 September 2021>

1 SARS‐CoV‐2/or COVID‐19/ 103,591

2 (corona* adj1 (virus* or viral*)).ti,ab. 2364

3 (CoV not (Coefficien* or ‘co‐efficien*’ or covalent*
or Covington* or covariant* or covarianc* or ‘cut‐
off value*’ or ‘cutoff value*’ or ‘cut‐off volume*’ or
‘cutoff volume*’ or ‘combined optimi?ation value*’
or ‘central vessel trunk*’ or CoVR or CoVS)).ti,ab.

51,911

4 (coronavirus* or 2019nCoV* or 19nCoV* or ‘2019
novel*’ or Ncov* or ‘n‐cov’ or ‘SARS‐CoV−2*’ or
‘SARSCoV‐2*’ or SARSCoV2* or ‘SARS‐CoV2*’ or
‘severe acute respiratory syndrome*’ or
COVID*2).ti,ab.

181,470

5 or/1‐4 187,096

6 limit 5 to yr = ‘2020‐Current’ 173,962

7 (6 and english.lg.) not (letter or historical article
or comment or editorial or news).pt. not

(Animals/not humans/)

134,173

8 (Mask or masks or face?mask* or Face
cover*).ti,ab.

42,975

9 (face adj2 (shield or shields)).ti,ab. 414

10 (((Hand or hands) adj2 hygiene) or Handwash*
or (Wash* adj2 hand*)).ti,ab.

11,132

11 (hand adj1 clean*).ti,ab. 256

12 (hand adj2 saniti*).ti,ab. 683

13 (hand adj2 disinfect*).ti,ab. 783

14 Respiratory hygiene.ti,ab. 79

15 Respiratory etiquette.ti,ab. 27

16 ((cough* or sneeze*) and (sleeve or arm or elbow
or tissue or etiquette)).ti,ab.

2752

17 (tissue and (dispose or disposal or bin or
hygiene)).ti,ab.

3414

18 universal hygiene.ti,ab. 10

19 Social Isolation/or Patient Isolation/ 19,284

20 (self‐isolate or self‐isolation or self‐isolating).ti,ab. 724

21 (mass adj2 (behav* or gather*)).ti,ab. 1690

22 (social distance or social distancing).ti,ab. 6625

23 stay at home.ti,ab. 1465

24 stay home.ti,ab. 314

25 ((work* adj2 home) or telecommute or telework*
or (remote* adj2 work*)).ti,ab.

5262

26 (Physical adj2 distanc*).ti,ab. 2595

27 (touch* and (mouth or mouths or face or faces or
nose or noses or t‐zone)).ti,ab.

1635

28 disinfect*.ti,ab. 31,760

29 lockdown.ti,ab. 8167

30 quarantine.ti,ab. 7821

6 of 22 | LEONARD ET AL.

 18911803, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cl2.1422 by N

H
S E

ducation for Scotland N
E

S, E
dinburgh C

entral O
ffice, W

iley O
nline L

ibrary on [09/09/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://scholar.google.com/


|‘COVID 19’ |COVID19| ‘COVID 19’| ncov |‘SARS CoV2’| ‘SARS

CoV 2’|‘severe acute respiratory syndrome Coronavirus 2’)

(Psychological|Psychosocial)(behavior|behaviour) we will limit

returns by ‘Since 2020’ filter and sort remaining records by

relevance. We downloaded the first 1000 articles (which is

the upper limit set by google) using Harzing's Publish or Perish

software.

clinicaltrials.gov

ISRCTN Registry (https://www.isrctn.com/)

WHO International Clinical Trials Registry Platform (ICTRP)

(https://www.who.int/clinical-trialsregistry-platform/the-ictrp-

search-portal)

And by contacting and reviewing the information of the following

key organisations in the UK with proven experience on the

topics related to this project:

King's Fund (https://www.kingsfund.org.uk/)

National Institute for Health Research (https://www.nihr.ac.uk/)

NHS Evidence (https://www.evidence.nhs.uk/)

We considered searching ProQuest dissertations and theses,

however, we assessed that it was unlikely that any relevant

doctoral theses would be complete and available in the timeframe

of the virus.

We conducted a search of reference lists of previous reviews and

eligible articles to identify any additional studies not identified through

the electronic search. Finally, when we compiled a list of included

studies, we contacted key experts in the field via email (categorised as

‘key’ if they have published five or more included studies) to ask

whether they were aware of any unpublished or ongoing research that

might not have been easily accessible to the research team.

To locate additional relevant grey literature for inclusion in the

EGM, we searched for ongoing or unpublished reviews via:

PROSPERO,

Figshare and the

Open Science Framework (OSF).

Any ongoing reviews were checked again before completion of

the project and if still unpublished were excluded from the map.

5.2.3 | Search limits

Due to the limited language skills of the review team, we only

included studies published in English.

We limited our search to exclude opinion pieces, letters, editorials

and unpublished reports in databases where these limits are supported

(seeTable 3: line 7 and 35). We did not use database limiters for studies

on humans only as we found these limiters excluded a substantial

number of potentially relevant papers not indexed as ‘human’ studies.

Instead, we have opted to use an adaptation of the Cochrane search

filter for human studies (line 7 and 35).

We included only those studies which were conducted during

the ongoing COVID‐19 pandemic. We included studies from January

2020 until the date of the final search.

5.3 | Data collection and analysis

5.3.1 | Selection of studies

All search results were first screened on titles and abstracts against the

eligibility criteria by three independent screeners (each title and abstract

was screened three times independently). Screening at this first stage

was supported by the Cochrane Crowd. We retrieved a full‐text copy of

all potentially relevant studies during the title and abstract screening.

Following this, all potentially relevant studies were screened

independently by two reviewers from the research team at full‐text

level. All conflicts between screeners were resolved by discussion

between the core research team.

5.3.2 | Data extraction and management

All data extraction was managed in EPPI‐Reviewer software. All

eligible studies, identified through full‐text screening were extracted

by one author, who also completed the quality appraisal assessment.

Any studies identified as ineligible during data extraction stage were

listed as ‘excluded’. A second author checked the data extraction and

risk of bias assessments on 20% of all included papers. No systematic

data extraction errors were discovered through this quality check,

TABLE 1 (Continued)

Ovid MEDLINE(R) ALL <1946 to 3 September 2021>

31 (nonpharmaceutical or non‐pharmaceutical).ti,ab. 1831

32 (school closure or close school* or school
closing).ti,ab.

389

33 or/8‐32 140,404

34 limit 33 to yr = ‘2020‐Current’ 34,955

35 (34 and english.lg.) not (letter or historical article

or comment or editorial or news).pt. not
(Animals/not humans/)

31,455

36 7 and 35 20,298

37 exp Knowledge/ 12,323

38 exp Health knowledge, Attitudes, Practice/ 119,567

39 (Knowledg* or Personal* or Attitude* or Practice*
or Habit* or belie* or Behav* or Need* or
prevent* or Compliance or comply* or complied
or Perception* or Protect* or Predict* or view* or

barrier* or facilitator* or readiness or prepar* or
ability* or insight or proficien* or procedur* or
adher*).ti,ab.

10,617,318

40 or/37‐39 10,635,825

41 7 and 35 and 40 14,859
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therefore no more than 20% of all extraction was checked. The two

people who completed the data extraction for each study discussed

any discrepancies until they reached a consensus or, referred to a

third author to make a final decision. In addition, the research team

met on a weekly basis to discuss extraction and discrepancies, in aid

coherence to the extraction protocol. Where data was not available

or was missing within an included study, the research team

attempted to obtain or clarify data from the relevant authors.

Extracted information included (Supporting Information S1:

Appendix 1):

Study information: Author, year, country, study design, when the

study was conducted, sample size.

Population: description of the population, age, sex.

Exposure: determinant measured, description of the determinant,

who measured the determinant, type of measurement (obser-

vation, self‐reported, etc.), direction and quality of the scale.

Outcome: behaviour measured, description of the behaviour, who

measured the behaviour, type of measurement (observation,

self‐reported, etc.), direction and quality of the scale.

Effects: Narrative description of the finding, effect size informa-

tion or sufficient numerical data to allow us to calculate the

effect size.

5.3.3 | Quality appraisal

The JBI tool for cross‐sectional studies was used to assess the quality

of included studies (The Joanna Briggs Institute 2017; The Joanna

Briggs Institute 2020). After piloting the JBI tool on some known

studies we decided to modify the tool to ensure that they are fit for

our purposes (Supporting Information S1: Appendix 2). We changed

the wording of the second item ‘were the study subjects and the

setting described in detail’ to ‘was the sample included in the study

representative of the population of interest?’ to assess whether or

not the sample was representative of the population of interest. We

also changed the wording slightly, replacing condition and exposure

with behaviours of interest and determinants respectively.

The eight questions were answered with either ‘yes’, ‘no’, or

‘unclear’. For the questions on scale validity and reliability, we indicated

whether a single item or multiple item scale was used and whether or

not this was reliable and valid. Each study was rated either low, high or

unclear risk of bias through adding up the total number of items

answered ‘yes’. For example, >70% yes = Low Risk of Bias, 50%–70%

yes =Unclear Risk of Bias, and <50% ‘Yes’ =High Risk of Bias.

5.3.4 | Measures of treatment effect

We extracted data on the relationship between face covering and

determinants of that behaviour. Outcomes were reported in both

dichotomous and continuous data. The meta‐analysis was performed

using Comprehensive Meta‐Analysis Version 4 (Borenstein 2022),

and conducted mostly using correlation coefficients (r), as that was

the effect size statistic most commonly reported in the papers.

Therefore, data was extracted that allowed us to convert or calculate

r. For example, where summary statistics were not presented, we

extracted data such as means and standard deviations that allowed us

to calculate a standardised mean difference that was then converted

to r. Effect sizes were interpreted according to thresholds suggested

by Cohen 1988: weak (r = 0.1), moderate (r = 0.3), and strong (r = 0.5).

5.3.5 | Assessment of heterogeneity

Heterogeneity was assessed first, through visual inspection of the

forest plot and checking for overlap of confidence intervals and

second through the Q, I2, and τ2 statistic. Investigation of the source

of heterogeneity is addressed in data synthesis section.

5.3.6 | Data synthesis

Given the diverse range of behaviour and determinant relationships

examined across the included studies, we used random effects

models, using inverse‐variance estimation, for meta‐analysis of

correlation coefficients. We conducted separate meta‐analyses for

each determinant of the behaviour of interest, face covering. Data

was synthesised based on the follow criteria:

• Determinants were grouped based on previous mapping

(Hanratty 2023).

• Determinant groups were included in the meta‐analysis if they

included data that was suitable for meta‐analysis (i.e., unadjusted

data) and there was a minimum of three data points.

• We excluded adjusted estimates from meta‐analyses as there is

considerable variation in the covariates used to adjust these

estimates across studies and, therefore, we judged that the adjusted

estimates were not suitable for statistical aggregation.

• Data that was not suitable for meta‐analysis was synthesised

narratively.

5.3.7 | Treatment of qualitative research

The review does not include qualitative research.

6 | RESULTS

6.1 | Description of studies

6.1.1 | Results of the search

As seen in Figure 1, our searches yielded a total of 23,587 results.

After screening out titles/abstracts we were left with 2444 results.
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Of these 2444 studies 2421 were excluded. Reasons included, being

directly COVID‐related, using predicative modelling methods, not

relevant behaviour (including behaviours like hand washing, distanc-

ing included in our other reviews reported elsewhere) or determinant,

ineligible population or publication, no relationship measured

between behaviour and determinant or a duplicate not found at

initial screening stage. Following full‐text screening of these results

yielded 23 eligible studies.

6.1.2 | Included studies

A total of 23 studies were included in this review. Of these 23

studies, 21 used a cross sectional design, with 2 using a longitudinal

design (Goldberg 2020 [Goldberg et al., 2020]; Milad 2021 [Milad &

Bogg, 2021]). The 23 studies came from nine different countries,

with the majority coming from the USA (n = 4) and China (n = 3).

Other countries included, Poland, Croatia, South Korea, Germany.

One study had data from across multiple countries (Varghese 2021

[Varghese Nirosha et al., 2021]). Full details of included studies can

be found in Table 2.

There was a total of 54,401 participants across the 23 studies,

ranging from 7500 (Varghese 2021) to 206 (Rieger 2020 [Rieger,

2020]). The vast majority of studies had samples from the general

public (n = 18), with 5 of the studies focusing on specific samples.

These included; university students (Davis 2021 [Davis Robert

et al., 2021]; Rieger, 2020), men (Mahalik 2021), pregnant women

(Mo 2021 [Mo Phoenix Kit et al., 2021]), adults with chronic

conditions (Tran 2020 [Tran & Ravaud, 2020]).

All studies included participants over 18 years old. Reporting of

age varied between studies, some providing mean age of participants,

others providing percentage of age ranges and some not reporting

age (Hao 2021 [Hao et al., 2021]; Stosic 2021 [Stosic Morgan

et al., 2021]; Varghese 2021). For those studies that did report on age

of participants, the average age was 36.58 years.

Reported outcome

Studies varied in their approaches tomeasuring mask wearing. Measures

ranged from scales (e.g., Milad 2021; Mo 2021) to single items (e.g., Are

you wearing a face mask in response to the coronavirus, Hao 2021). In

eight of the studies, mask wearing was measured through single items,

with yes or no responses (e.g., I wear a mask when in public,

Kowalski 2020 [Joachim et al., 2020]), while others used Likert scales

to measure frequency of use (i.e., mask wearing ‐ never, sometimes,

often, Lee 2020 [Lee & You, 2020]). Some studies measured adherence

to specific mask wearing guidance within the country of origin (e.g.,

Mousavi 2021), and some measured the frequency of mask wearing

(e.g., How long did you wear a face mask yesterday, Brankston 2020

[Brankston et al., 2020]). The terms ‘mask’ and ‘face covering’ was used

interchangeably in some studies (Davis 2021; Milad 2021). The majority

of studies did not specify how they defined masks or face coverings. ForF IGURE 1 PRISMA flowchart.

LEONARD ET AL. | 9 of 22

 18911803, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cl2.1422 by N

H
S E

ducation for Scotland N
E

S, E
dinburgh C

entral O
ffice, W

iley O
nline L

ibrary on [09/09/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



T
A
B
L
E

2
D
em

o
gr
ap

hi
cs

o
f
in
cl
ud

ed
st
ud

ie
s.

St
ud

y
C
o
un

tr
y

St
ud

y
d
es
ig
n

D
es
cr
ib
e
p
o
p
ul
at
io
n

A
ge

Se
x
‐n
um

b
er

o
f

w
o
m
en

/g
ir
ls

Se
x
‐n
um

b
er

o
f

m
en

/b
oy

s
O
ve

ra
ll
q
ua

lit
y

ra
ti
ng

A
zl
an

(2
0
2
0
)

M
al
ay

si
a

C
ro
ss

se
ct
io
na

l
G
en

er
al

p
ub

lic
(n
=
4
8
5
0
)

M
=
3
4
ye

ar
s
(S
D
=
1
1
.2
,

ra
ng

e
=
1
8
–
7
3
)

2
8
0
8

2
0
4
2

Lo
w

ri
sk

o
f
b
ia
s

B
ra
nk

st
o
n
(2
0
2
0
)

C
an

ad
a

C
ro
ss

se
ct
io
na

l
G
en

er
al

p
ub

lic
(n
=
4
9
8
1
)

1
8
‐2
9
ye

ar
s
(1
5
.7
%
)

5
0
.6
%

4
9
.1
%

Lo
w

ri
sk

o
f
b
ia
s

D
av

is
(2
0
2
1
)

U
SA

C
ro
ss

se
ct
io
na

l
U
ni
ve

rs
it
y
st
ud

en
ts

(n
=
5
9
5)

M
=
2
4
.8
6
(S
D
=
1
0
.6
2
)

4
4
1
(7
3
.4
%
)

1
4
3
(2
3
.8
%
)

U
nc

le
ar

ri
sk

o
f
b
ia
s

G
o
ld
b
er
g
(2
0
2
0
)

U
SA

Lo
ng

it
ud

in
al

G
en

er
al

p
ub

lic
(n
=
3
9
3
3
)

M
=
4
7
ye

ar
s
(A
p
ri
l
3
–4

)

M
=
4
6
ye

ar
s
(A
p
ri
l
5
–7

)

5
3
%

(A
p
ri
l3

–4
)
5
6
%

(A
p
ri
l
5
–
7
)

4
7
%

(A
p
ri
l3

–
4
)4

4
%

(A
p
ri
l
5
–
7
)

Lo
w

ri
sk

o
f
b
ia
s

G
ra
y
(2
0
2
0
)

N
ew

Z
ea

la
nd

C
ro
ss

se
ct
io
na

l
G
en

er
al

p
ub

lic
(n
=
1
0
1
5
)

2
3
.3
%

o
f
re
sp
o
nd

en
ts

w
er
e

ag
ed

2
5
–3

4
ye

ar
s

5
9
2
(5
8
.3
%
)

4
1
6
(4
1
%
)

Lo
w

ri
sk

o
f
b
ia
s

H
ao

(2
0
2
1
)

U
SA

C
ro
ss

se
ct
io
na

l
G
en

er
al

p
ub

lic
(n
=
2
0
4
7
)

N
o
t
re
p
o
rt
ed

N
o
t
re
p
o
rt
ed

N
o
t
re
p
o
rt
ed

Lo
w

ri
sk

o
f
b
ia
s

Iq
b
al

(2
0
2
1
)

P
ak

is
ta
n

C
ro
ss

se
ct
io
na

l
G
en

er
al

p
ub

lic
(n
=
1
7
8
9
)

M
=
2
3
.4

ye
ar
s
(S
D
=
8
.2
3
)

9
4
9
(5
3
.0
5
%
)

8
4
0
(4
6
.9
5
%
)

H
ig
h
ri
sk

o
f
b
ia
s

Ja
ng

(2
0
2
0
)

K
o
re
a

C
ro
ss

se
ct
io
na

l
G
en

er
al

p
ub

lic
(n
=
2
0
0
2
)

1
9
–
2
9
(1
8
.3
%
)

5
0
5

4
9
7

Lo
w

ri
sk

o
f
b
ia
s

K
o
w
al
sk
i
(2
0
2
0
)

P
o
la
nd

C
ro
ss

se
ct
io
na

l
G
en

er
al

p
ub

lic
(n
=
5
0
7
)

M
=
4
4
.0
7
(S
D
=
1
4
.4
1
)

2
5
3

2
5
4

Lo
w

ri
sk

o
f
b
ia
s

K
ru
p
ic

(2
0
2
1
)

C
ro
at
ia

C
ro
ss

se
ct
io
na

l
G
en

er
al

p
ub

lic
( n
=
5
0
0
)

M
=
2
7
.9
2
(S
D
=
9
.3
0
).

3
4
1
fe
m
al
es

1
5
9
m
al
es

Lo
w

ri
sk

o
f
b
ia
s

Le
e
(2
0
2
0
)

So
ut
h
K
o
re
a

C
ro
ss

se
ct
io
na

l
G
en

er
al

p
ub

lic
(n
=
9
7
3
)

M
=
4
6
.4
1
(1
4
.9
4
)

5
0
%

4
8
7

5
0
%

4
8
6

Lo
w

ri
sk

o
f
b
ia
s

M
ah

al
ik

(2
0
2
1
)

U
SA

C
ro
ss

se
ct
io
na

l
M
en

(n
=
5
9
6
)

(M
=
3
1
.3
3
,S

D
=
1
0
.5
9
)

1
0
0
%

U
nc

le
ar

ri
sk

o
f
b
ia
s

M
ila
d
(2
0
2
1
)

U
SA

Lo
ng

it
ud

in
al

G
en

er
al

p
ub

lic
(n
=
4
5
1
)

M
=
4
5
.4
0
(S
D
=
1
5
.7
8
)

N
o
t
st
at
ed

N
o
t
st
at
ed

U
nc

le
ar

ri
sk

o
f
b
ia
s

M
o
(2
0
2
1
)

C
hi
na

C
ro
ss

se
ct
io
na

l
P
re
gn

an
t
w
o
m
en

(n
=
4
0
8
7
)

T
w
o
‐t
hi
rd
s
(2
7
4
3
/4

0
8
7
,
6
7
.1
%
)

o
f
th
e

p
ar
ti
ci
p
an

ts
w
er
e
ag

ed
3
0
ye

ar
s

o
r
le
ss
.

4
0
8
7

N
o
m
en

in
sa
m
p
le

U
nc

le
ar

ri
sk

o
f
b
ia
s

M
o
us
av

i
(2
0
2
1
)

A
fg
ha

ni
st
an

C
ro
ss

se
ct
io
na

l
G
en

er
al

p
ub

lic
(n
=
4
5
0
)

1
7
–
2
6
ye

ar
s
(6
5
.8
%
)

1
3
8
(2
8
.4
%
)

3
2
2
(7
1
.6
%
)

U
nc

le
ar

ri
sk

o
f
b
ia
s

M
us
lih

(2
0
2
1
)

In
d
o
ne

si
a

C
ro
ss

se
ct
io
na

l
G
en

er
al

p
ub

lic
(n
=
1
0
3
3
)

1
7
–
2
9
ye

ar
s:

5
5
2
(5
3
.4
%
)
>
3
0

ye
ar
s:

4
8
1
(4
6
.6
%
)

6
4
9
(6
7
.2
%
)

3
3
9
(3
2
.8
%
)

U
nc

le
ar

ri
sk

o
f
b
ia
s

O
'B
ri
en

(2
0
2
1
)

U
SA

C
ro
ss

se
ct
io
na

l
G
en

er
al

p
ub

lic
(n
=
4
5
0
)

M
=
3
6
.6
8
(r
an

ge
1
8
–
7
6
)

3
8
%

6
2
%

U
nc

le
ar

ri
sk

o
f
b
ia
s

R
ie
ge

r
(2
0
2
0
)

G
er
m
an

y
C
ro
ss

se
ct
io
na

l
U
ni
ve

rs
it
y
st
ud

en
ts

an
d

st
af
f
(n
=
2
0
6
)

M
=
2
6
(r
an

ge
1
4
–
6
2
)

6
6
%

N
o
t
re
p
o
rt
ed

U
nc

le
ar

ri
sk

o
f
b
ia
s

10 of 22 | LEONARD ET AL.

 18911803, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cl2.1422 by N

H
S E

ducation for Scotland N
E

S, E
dinburgh C

entral O
ffice, W

iley O
nline L

ibrary on [09/09/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



example, if they were measuring cloth face masks use or medical grade

masks.

Determinants

There were 8 determinants analysed across the 23 studies,

including worry and anxiety, perceived susceptibility, knowledge,

perceived severity, self‐efficacy, perceived effectiveness and

trust. Multiple determinants were reported within individual

studies, for example, Mo 2021 reported on COVID‐related worry

and anxiety, perceived susceptibility and severity, and self‐

efficacy. The most commonly reported determinants were trust

(in government, neighbourhood, experts, etc.) (n = 6), and per-

ceived susceptibility of COVID (n = 6), followed by perceived

effectiveness of behaviour (n = 5), perceived severity (n = 5), and

knowledge of COVID (n = 5). The least reported determinants

included, COVID related worry and anxiety (n = 3) and self‐

efficacy (n = 3).

Following assessment of the data, 10 studies were deemed

suitable to include in the meta‐analysis (based of criteria detailed

in ‘Methods: data synthesis’). These 10 studies reported on 3

determinants. A total of 16 studies were included in the narrative

synthesis, reporting 6 determinants. Given the multiple determi-

nants reported in individual studies, three studies were included in

both the narrative synthesis and meta‐analysis (Kowalski 2020;

Milad 2021; Mo 2021).

6.1.3 | Excluded studies

A total of three studies were excluded from this review, a list of

which can found in the references.

6.2 | Risk of bias in included studies

A detailed summary of risk of bias for the 23 included studies is

shown in Table 3. All 23 studies were rated using the JBI

tool for cross‐sectional studies (The Joanna Briggs Insti-

tute, 2017, 2020). Overall, 10 studies were rated low risk of

bias, 10 unclear risk of bias, and 3 were rated as high risk bias.

Those studies deemed high risk of risk predominately

received this rating due to lack of detail on sample demographics

and methodology (Iqbal 2021) (Iqbal & Younas, 2021); Vargh-

ese 2021; Zhong 2020 (Liang et al., 2022). One of these studies

did not use a reliable or valid measure of mask wearing

(Zhong 2020). Poor reporting of study design and methodology

and lack of sample demographics made it difficult to determine

representativeness in many of the studies rated as unclear risk of

bias. In nine studies it was evident that the sample was not

representative (Azlan et al., 2020); Davis 2021; Krupic 2021

[Dino et al., 2021]; Mousavi 2021; Muslih 2021; O'Brien 2021

[O'Brien William et al., 2021]; Rieger, 2020; Tran 2020;

Zhong 2020).T
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6.3 | Effects of determinants

6.3.1 | Meta‐analysis

In total we analysed 11 effect sizes across 3 determinant groups,

representing 25,725 participants. The summary effect of each determi-

nant group can be seen Summary of findingsTable 1 along with 95% CIs

and heterogeneity statistics. As shown in the summary table, our

analyses indicate a significant relationship between knowledge of

COVID and mask wearing. There was no statistically significant

relationship observed between perceived susceptibility, COVID‐related

worry and anxiety and mask wearing. All data is reported inTables 4–6.

Below we present forest plots (Figures 2–4) for each determinant

and interpret these findings further.

Knowledge

Five studies were included in the meta‐analysis that examined the

relationship between knowledge of COVID and mask wearing

(Azlan 2020; Iqbal 2021; Muslih 2021; Zhong 2020; Zhou 2021

[Min et al., 2021]). The average correlation coefficient across the 5

studies was moderate and significant (r = 0.314, 95% CI = 0.06, 0.530,

p = 0.016) (Figure 2). There was significant heterogeneity across

studies (τ² = 0.091; Q = 940.834, df = 4; p = < 0.001; I² = 100%). These

results indicate that more knowledge of COVID was significantly

correlated to mask wearing behaviour. However, there is a great deal

of variation in the findings from individual studies and it is possible

that this variation is caused by differences between the studies in the

type of knowledge being assessed.

Worry and anxiety

The relationship between COVID‐related anxiety and worry and

mask wearing was examined in three studies (Kowalski 2020; Krupic

2021; Mo 2021). The average correlation coefficient across the three

studies was small and non‐significant (r = 0.064, 95% CI = −0.066,

0.191, p = 0.335) (Figure 3). There was significant heterogeneity

across studies (τ² = 0.012; Q = 28.028, df = 2; p = < 0.001; I² = 93%).

TABLE 5 Worry and anxiety about COVID and mask wearing.

Study n Description of determinant Effect size CI

Worry/anxiety about COVID

Kowalski (2020) 840 Coronavirus related anxiety Unadjusted r 0.2

Krupic 2021 500 Coronavirus related anxiety Unadjusted r −0.02

Mo (2021) 4087 Worry of COVID‐19
infection

Unadjusted OR 1.03 (1,1.05)

Abbreviations: CI, confidence interval; OR, odds ratio.

TABLE 6 Perceived susceptibility of COVID and mask wearing.

Study n Description of determinant Effect size CI

Perceived susceptibility

Mo e2021 4087 Perceived susceptibility of Covid‐19 Unadjusted OR 1.07 (1.02,1.11)

O'Brien (2021) 450 Perceived vulnerability to COVID‐19 Unadjusted r 0.12

Milad (2021) 451 Risk of exposure to COVID‐19 Unadjusted r 0.15

Abbreviations: CI, confidence interval; OR, odds ratio.

TABLE 4 Knowledge of COVID and mask wearing.

Study n Description of determinant Effect size

Knowledge about COVID

Zhou (2021) 728 Knowledge about COVID‐19 Unadjusted r 0.738

Muslih 2021 1033 Knowledge about COVID‐19 Unadjusted OR 1.26

Iqbal (2021) 1789 Knowledge about COVID‐19 Unadjusted Mean 8.15

Azlan (2020) 4850 Knowledge about COVID‐19 Unadjusted Mean (SD) 10.3 (1.4)

10.6 (1.4)

Zhong (2020) 6910 Knowledge about COVID‐19 Unadjusted Mean (SD) 10.8 (1.5)

9.3 (3.2)

Abbreviations: CI, confidence interval; OR, odds ratio.
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F IGURE 2 Relationship between mask wearing and knowledge. CI, confidence interval.

F IGURE 3 Relationship between mask wearing and wory and anxiety. CI, confidence interval.

F IGURE 4 Relationship between mask wearing and perceived susceptibility. CI, confidence interval.
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Therefore, experiencing more COVID‐related anxiety and worry was

not significantly correlated to mask wearing behaviour.

Perceived susceptibility

Three studies examined the relationship between perceived suscep-

tibility and mask wearing (Milad 2021; Mo 2021; O'Brien 2021).

Similar to worry and anxiety, the average correlation coefficient

across the three studies was small and non‐significant (r = 0.088, 95%

CI = −0.004 to 0.180, p = 0.062) (Figure 4). There was significant

heterogeneity across studies (τ² = 0.005; Q = 10.237, df = 2; p = 0.006;

I² = 80%). The results indicate that perceived susceptibility of COVID

was not significantly correlated to mask wearing behaviour.

6.3.2 | Synthesis of results

A total of 16 studies were included in the narrative synthesis. Details

of the individual studies that contribute to this synthesis are shown in

Table 2.

Our narrative synthesis found that perceived benefits and

effectiveness of behaviours had the strongest association with

mask wearing behaviour. Perceived susceptibility and perceived

severity was also associated with mask wearing, although to a

lesser degree. Trust and self‐efficacy had mixed results from the

included studies.

Perceived susceptibility

Small but positive associations were reported in three studies

(Brankston 2020; Lee 2020; Mo 2021) which examined the role of

perceived susceptibility on mask wearing behaviour (Table 7). All

studies reported greater levels of mask wearing in those who

reported higher perceived susceptibility to COVID‐19. Small effects

were found by Lee 2020 and Mo 2021 between mask wearing and

perceived susceptibility. Lee 2020 included a smaller sample than

Brankston 2020 and Mo 2021 (n = 973), due to lack of demographic

details, it was unclear whether their sample of South Korean adults

was representative. A larger effect was found by Brankston 2020,

who examined predictors of mask use in a large (n = 4981)

representative sample of Canadian adults.

Perceived severity

Five studies reported on the relationship between perceived

severity and mask wearing (Brankston 2020; Lee 2020; Mo 2021;

Mousavi 2021; Tran 2020) (Table 8). Similarly to perceived

susceptibility, small but positive effect were found, with the five

studies reporting greater levels of mask wearing in those with

higher levels of perceived severity of COVID. Lee 2020 and

Mousavi 2021 utilised smaller samples than in the three other

studies, with 973 and 371 participants respectively. Larger effects

were observed in Tran 2020 and Mousavi 2021, using Afghani and

French samples respectively. Tran 2020 examined perceived

severity and mask wearing among a large sample of adults with

chronic conditions, 78% of their sample were female. While

Mousavi 2021 had a smaller sample, who were predominately

male (n = 72%) and younger (17–26 years 66%). Mo 2021

examined perceived severity among a large sample of pregnant

women, and measured perceived severity of COVID‐19 for both

the women and their new‐born baby.

Self‐efficacy

Three studies reporting on the relationship between self‐efficacy and

mask wearing behaviour (Davis 2021; Milad 2021; Mo 2021)

(Table 9). The three studies had mixed results, with one reporting

no effect (Mo 2021), and two reporting a positive effect (Davis 2021;

Milad 2021). Davis 2021 examined self‐efficacy and mask wearing

among university studies, with the final sample being predominately

female (n = 73.4%). Larger effects between self‐efficacy and mask

wearing were observed in Milad 2021, among a sample of the US

general public. This study had a smaller sample and poor reporting

of demographics meant that representativeness could not be

determined.

Benefits/perceived effectiveness of behaviour

Perceived benefit and effectiveness of mask was measured in five

studies (Davis 2021; Gray 2020 [Lesley et al., 2020]; Mahalik 2021;

TABLE 7 Perceived susceptibility and mask wearing.

Study ID Determinant Effect size (CI) n

Lee (2020) Perceived
susceptibility

Multiple regression
coefficient: 0.04

(−0.01 – 0.10)

973

Brankston
(2020)

Perceived risk of
contracting the

virus

Multivariable
regression coefficient:

1.31 (1.13–1.52)

4981

Mo (2021) Perceived
susceptibility

OR = 1.07 (1.02–1.11) 4087

Abbreviations: CI, confidence interval; OR, odds ratio.

TABLE 8 Perceived severity and mask wearing.

Study ID Determinant Effect size (CI) n

Lee (2020) Perceived severity Multiple regression
coefficient: 0.07
(0.02–0.13)

973

Mousavi
(2021)

Low likelihood of
survival if infected

OR = 1.89
(1.04–3.40)

317

Brankston
(2020)

Perceived risk of
contracting the virus

AOR: 1.61
(1.39–1.85)

4981

Tran (2020) Feeling at risk of
severe COVID

AOR: 1.93
(1.53–2.44)

7169

Mo (2021) Perceived severity OR = 1.05
(1.02–1.09)

4087

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; OR, odds
ratio.
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Rieger, 2020; Stosic 2021) (Table 10). Large effects were reported

in two studies (Gray 2020; Mahalik 2021), with smaller effects

reported in the remaining three studies (Davis 2021; Rieger, 2020;

Stosic 2021). All studies reported that greater perceived benefits or

effectiveness of masks was associated with more mask wearing

behaviour, albeit to different strengths. In addition, there was

heterogeneity among the samples. For example, Rieger, 2020 and

Davis 2021 included a sample of university students, while

Mahalik 2021 included only men. Both Stosic 2021 and Gray 2020

examined mask wearing behaviour in the general public, however,

the demographics of participants were poorly reported in

Stosic 2021.

Trust

Five studies were included in the synthesis of trust and mask wearing

(Goldberg 2020; Hao 2021; Jang 2020 [Jang et al., 2020];

Kowalski 2020; Varghese 2021), with mixed results observed

between them (Table 11). Larger positive effect sizes were reported

in Varghese 2021 Kowalski 2020 and Jang 2020, while little to no

effect was reported by Hao 2021 and Goldberg 2020. Goldberg 2020

and Hao 2021 included large US samples (n = 3933 and 1792,

respectively). However, Hao 2021 found no effect between trusting

people in the neighbourhood and mask wearing behaviour. Hao 2021

included a US sample, however there was poor reporting of

demographics. Three studies reported larger effects between trust

and mask wearing. Varghese 2021 measured trust in information

from the World Health Organisation, in a large sample from

7 different countries, with equal representation from across the

countries. However, it was rated high risk of bias due to poor

reporting of demographics and methods. Those studies that reported

larger effects, observed higher rates of mask wearing in those who

reported greater levels of trust.

TABLE 9 Self‐efficacy and mask
wearing.

Study ID Determinant Effect size (CI) n

Milad
(2021)

Perceived control
Self‐efficacy for
mask wearing

r = 0.07, OR* = 1.29
r = 0.18, OR* = 1.94

451

Mo
(2021)

Self‐efficacy AOR: 1.00 (0.97–1.05) 4087

Davis

(2021)

Behavioural

confidence

Compliant individuals had higher behavioural

confidence scores [M(SD) = 14.47(2.31)] vs. non‐
compliant individuals [M(SD) = 11.08(4.06)], d = 1.03

596

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; OR, odds ratio.

TABLE 10 Benefits and perceived effectiveness and mask wearing.

Study ID Determinant Effect size (CI) n

Stosic (2021) Belief in mask effectiveness AOR: 1.82 (1.68–2.00) 1050

Rieger (2020) Perceived effectiveness of mask for
protecting self
Perceived effectiveness of mask for
protecting others

Multiple regression coefficients:
0.65
0.57

201

Mahalik(2021) Benefits of mask wearing r = 0.51, OR* = 8.59 596

Gray (2020) Perceived effectiveness of wearing:
Surgical face masks
Somewhat effective vs. not at all

effective
Very effective vs. not at all effective
Cloth or home‐made face masks
Somewhat effective vs. not at all

effective
Very effective vs. not at all effective
Paper face masks
Somewhat effective vs. not at all
effective

Very effective vs. not at all effective

ORs:
2.75 (1.58–4.78)
7.97 (4.35–14.59)
2.34 (1.55–3.53)
5.82 (3.00–11.58)
3.80 (2.60–5.55)
7.59 (3.80–15.16)

1015

Davis (2021) Advantages Compliant individuals had higher advantages score [M(SD) = 16.77(3.72)] vs.
non‐compliant individuals [M(SD) = 13.35(6.81)], d = 0.62

596

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; OR, odds ratio.
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7 | DISCUSSION

7.1 | Summary of main results

This systematic review aimed to synthesise the evidence examining

psychosocial factors that determine the uptake and adherence to

mask and face covering behaviours for reducing the risk of infection

or transmission of severe acute respiratory coronavirus 2 (SARS‐

CoV‐2) in the general public.

The review forms part of the CoHeRe project (Hanratty

et al., 2022). This interdisciplinary, multinational project has involved

the development of an Evidence and Gap Map to identify and

summarise current research on determinants of COVID‐19 protec-

tive behaviours, and a series of individual reviews examining the

determinants of these specific behaviours (Hanratty et al., 2022).

This review provides one of the first studies to synthesise, using

meta‐analyses and narrative summaries, evidence on the malleable

factors that are most associated with mask and face covering

behaviours. The focus on only malleable factors, excluding determi-

nants such as demographic characteristics, is important, as it provides

evidence to inform the development of interventions promoting face

covering. Specifically, intervention targeted at malleable determi-

nants of protective behaviours could be used as part of effective

public health messages implemented to promote face covering

behaviours in the context of potential future waves of COVID‐19,

and other respiratory infections with pandemic potential.

A total of 23 studies were suitable for inclusion in the review,

representing 54,401 participants. The majority of included studies

were online, cross‐sectional studies, with the majority being

published in the United States (n = 4) or China (n = 3). Thirteen

studies were published in 2021, within the first 12 months of the

COVID‐19 pandemic being declared.

Across all 23 included studies the most common malleable

determinants of face covering were perceived susceptibility (n = 6

studies, 26%), and trust (n = 6 studies, 26%). Smaller numbers of

studies examined determinants such as self‐efficacy (n = 3, 13%) and

worry and anxiety (n = 3, 13%). Across the studies included in the

meta‐analysis, knowledge was the most common malleable determi-

nant (n = 5). In the narrative synthesis, trust was the most commonly

reported determinant (n = 6).

Overall findings from the meta‐analysis indicate that knowledge

of COVID was the malleable determinant most associated with mask

wearing behaviour. With no association observed between perceived

susceptibility, COVID‐related worry and anxiety and mask wearing.

The narrative synthesis found that perceived susceptibility and

perceived severity were associated with mask wearing, albeit with

small effect. However, trust and self‐efficacy had mixed results from

the included studies. In the narrative synthesis the strongest

association was found between perceived benefits and effectiveness

of behaviours and mask wearing behaviour.

Findings from the meta‐analysis and narrative synthesis did

therefore show some agreement, particularly related to the lack of

association between face covering and perceived susceptibility. Although

agreement was observed, it should also be noted that it is difficult to

make any strong inferences for some determinants, partly due to the

differences in measurement and samples in some of the studies in the

meta‐analysis and the narrative synthesis (for example, trust, perceived

benefits). Furthermore, due to the small number of studies included in

the meta‐analysis, results should be interpreted cautiously.

It is important to note that the meta‐analyses presented in this

review have a high degree of heterogeneity. This heterogeneity could be

a result of variation in the measurement or operational definition of the

determinants, or variation in the measurement or operational definition of

face covering, or variation in the timing of the study in relation to

government‐led initiatives or mandates within each country. Furthermore,

the evidence presented in the review is drawn from cross‐sectional

studies, which prevents any conclusions being drawn that go beyond

associations between variables. In other words, the review does not help

us to understand how change in the determinants might be related to

change in handwashing behaviour. This is a gap for further research.

7.2 | Overall completeness and applicability
of evidence

To the best of our knowledge, the evidence presented in this review

represents the entirety of research to date (completed searches

October 2021) on malleable determinants of mask wearing as a

COVID‐related behaviour. During this review, we followed a pre‐

registered peer‐reviewed protocol that was developed in consulta-

tion with expert stakeholders and methods experts. A comprehensive

search was conducted to identify relevant studies and a team of

experts and reviewers worked independently to select studies using

the predetermined eligibility criteria and extract outcome data using a

standardised data extraction form.

TABLE 11 Mask wearing and trust.

Study ID Determinant Effect size (CI) n

Varghese (2021) Level of trust r = 0.12, OR* = 1.55 7000

Hao (2021) Trust people in

the
neighbourhood

OR = 1.01 1792

Kowalski
(2020)

Trust in the
media

r = 0.14, OR* = 1.67 840

Goldberg
(2020)

Trust in
infectious
disease experts

Regression coefficient for
increase in mask wearing
from before to after CDC
recommendation =0.07

(0.01–0.14)

3933

Kowalski
(2020)

Trust in
government

r = 0.22 840

Jang (2020) Trust in
government

AOR = 1.7999 1005

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; OR, odds

ratio.
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Ten studies (25,725 participants) were suitable for pooling of

data in the meta‐analysis.

Samples from 9 countries were represented in the 23 included

studies. The majority of these being from the USA (n=4) and China

(n=3). Given that COVID‐19 is a global pandemic the narrower

geographical coverage of the studies may limit the applicability of the

evidence.

This was a large review examining data from a total of 54,401

participants across the 23 studies on one COVID‐related behaviour. The

research on COVID‐19 has been published at a rapid rate since the

beginning of the pandemic. A rapid review conducted in 2020 as part of

the CoHeRe project (Hanratty et al., 2021), included 54 studies looking at

9 different COVID related behaviours. This review included 23 studies

looking at mask wearing alone, evidencing the rapidly increasing volume

of COVID‐related research. This review provides one of the first studies

to synthesis evidence on the malleable factors that are most associated

with mask wearing, and is one of a series of reviews on 9 different

COVID‐related behaviours. This review and subsequent reviews are

highly applicable to those involved in the development and implementa-

tion of public health decisions, interventions, and messaging to promote

health behaviours in the context of COVID‐19, and other respiratory

infections.

7.3 | Quality of the evidence

The majority of the included studies were of fair methodological quality.

However, a number of studies [n=3 (13%)], were assessed as being of

low quality due to the presence of methodological limitations, primarily,

lack of clarity over recruitment and methods (Table 3).

7.4 | Potential biases in the review process

To limit potential bias, a systematic approach, which included input

from an information retrieval specialist, was used to plan and conduct

the searches and the study identification process.

Searches also included information sources such as trial registers and

repositories, which were used to identify recent and rapidly emerging

evidence. Other strengths include the extensive use of stakeholder

involvement via advisory panel input, and through participation of the

Cochrane Crowd, who contributed to the screening of a large number of

potential records for inclusion. Screening was completed by three

reviewers independently. In addition, 20% of all studies were checked

by a second author throughout the screening and extraction process.

7.5 | Agreements and disagreements with other
studies or reviews

There are a number of related published and ongoing reviews on

determinants of COVID‐19 health‐related behaviours but none with the

broad scope of this review. A recently published review by (Liang

et al., 2022) examined the psychosocial determinant of hand hygiene,

mask wearing and physical distancing. They included

24 studies examining face mask wearing and applied the Risk, Attitudes,

Norms, Abilities, and Self‐Regulation (RANAS) model when determining

determinants of interest. They found that knowledge and benefits, and

effectiveness of preventive behaviour were significantly associated with

facemask wearing, whereas perceived susceptibility and severity was not

(Liang et al., 2022). Therefore the finding from this current review concur

and further add to those found by (Liang et al., 2022).

8 | AUTHORS ’ CONCLUSIONS

8.1 | Implications for practice and policy

The findings from this review indicate that knowledge of COVID and

perceived benefits are the determinants most associated with mask

wearing behaviour. While determinants like perceived susceptibility

and COVID‐related worry and anxiety have little to no effect on face

covering behaviour. An understanding of how these malleable

determinants impact mask wearing behaviour provides evidence to

inform the development of future interventions, and public health

campaigns. Moreover, this evidence provides important insights

regarding the determinants of mask wearing for potential future

waves of COVID‐19, and other respiratory infections.

8.2 | Implications for research

The volume of research on COVID has rapidly increased from the

beginning of the pandemic, and continues to emerge. Increased demand

to understand the determinants of COVID‐19‐related behaviour has

resulted studies being completed rapidly, often at the expense of the

quality of the research (Park et al., 2021). Other studies have similarly

pointed to the need for well‐designed, good quality studies (Park

et al., 2021), on the determinants of COVID related behaviour. In

addition, the majority of our studies were from high‐income countries,

largely the USA and China. COVID‐19 is a global pandemic, thus we need

to understand how and if the determinants of behaviour vary globally.

Finally, the most commonly reported determinants were perceived

susceptibility and trust. Our research has shown these to have little to no

effect on mask wearing, albeit these results must be interpreted

cautiously. Determinants such as knowledge were less commonly

reported however had a larger effect on mask wearing. Of the 23

included studies, none considered determinants such as social norms,

knowledge of behaviours or motivations, despite evidence suggesting

these may be associated with mask wearing. These determinants should

be considered further.
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