W) Check for updates

the brltlShi . British Journal of Health Psychology (2021)
psychological society © 2021 The Authors. British Journal of Health Psychology published by
promoting excellence in psychology John Wiley & Sons Ltd on behalf of British Psychological Society

www.wileyonlinelibrary.com

Interventions to increase personal protective
behaviours to limit the spread of respiratory
viruses: A rapid evidence review and meta-analysis

Olga Perski'* , Dorothy Szinay® (), Elizabeth Corker?,
Lion Shahab' , Robert West' and Susan Michie®

'Department of Behavioural Science and Health, University College London, UK

2Behavioural and Implementation Science Group, School of Health Sciences,
University of East Anglia, Norwich, UK

3Department of Clinical, Educational and Health Psychology, University College
London, UK

Purpose. Increasing personal protective behaviours is critical for stopping the spread of
respiratory viruses, including SARS-CoV-2: We need evidence to inform how to achieve
this. We aimed to synthesize evidence on interventions to increase six personal
protective behaviours (e.g., hand hygiene, face mask use, maintaining physical distancing)
to limit the spread of respiratory viruses.

Methods. We used best practice for rapid evidence reviews. We searched Ovid
MEDLINE and Scopus. Studies conducted in adults or children with active or passive
comparators were included. We extracted data on study design, intervention content,
mode of delivery, population, setting, mechanism(s) of action, acceptability, practicability,
effectiveness, affordability, spill-over effects, and equity impact. Study quality was assessed
with Cochrane’s risk-of-bias tool. A narrative synthesis and random-effects meta-analyses
were conducted.

Results. We identified 39 studies conducted across |5 countries. Interventions
targeted hand hygiene (n = 30) and/or face mask use (n = 12) and used two- or three-
arm study designs with passive comparators. Interventions were typically delivered face-
to-face and included a median of three behaviour change techniques. The quality of
included studies was low. Interventions to increase hand hygiene (k = 6) had a medium,
positive effect (d = .62, 95% Cl = 0.43-0.80, p < .001, I> = 81.2%). Interventions
targeting face mask use (k = 4) had mixed results, with an imprecise pooled estimate
(OR = 4.14,95% Cl = 1.24-13.79, p < .001, I* = 89.67%). Between-study heterogene-
ity was high.

Conclusions. We found low-quality evidence for positive effects of interventions
targeting hand hygiene, with unclear results for interventions targeting face mask use.
There was a lack of evidence for most behaviours of interest within this review.
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Statement of Contribution

What is already known on this subject?

e Widespread adoption of personal protective behaviours (PPBs) is needed to block respiratory viral
transmission.

e Effective interventions that increase PPBs primarily target health care professionals.

e The generalizability of such interventions to the general population remains unclear.

What does this study add?

This rapid review extends findings from health care to community settings.
We found evidence for a medium, positive effect of hand hygiene interventions.
Interventions targeting face mask use had unclear results.

Few relevant studies were identified, and study quality was low.

Background

Respiratory viruses such as influenza, respiratory syncytial virus, parainfluenza, rhi-
novirus, coronavirus (including SARS-CoV-2), and adenovirus enter the body through the
eyes, nose, and mouth (the ‘T-Zone’) (Killingley & Nguyen-Van-Tam, 2013; West, Michie,
Rubin, & Amlot, 2020). Changing human behaviour is critical for stopping the spread of
respiratory viruses in general and the SARS-CoV-2 virus in particular, and for supporting
the easing of financially and psychologically costly physical distancing measures during
viral epidemics (Ferguson et al., 2006; Michie, Rubin, & Amlot, 2020; Michie, West, &
Amlot, 2020; West et al., 2020). Personal protective behaviours, including hand washing,
disinfecting fomites such as clothes or furniture, and face mask wearing, are advocated for
limiting the spread of SARS-CoV-2 (Lunn et al., 2020; World Health Organization, 2019).
Simply advising people to adopt these behaviours has been found to be insufficient, just as
has explaining what to do and why these behaviours are necessary (Bish & Michie, 2010).
Directly relevant evidence on interventions to promote adherence to personal protective
behaviours in community-dwelling children and adults is sparse but there is an urgent
need to identify and synthesize what evidence does exist. Policymakers need evidence to
inform the development of public health guidance and decide which interventions to
prioritize. We adopted best practice for rapid evidence reviews to evaluate the
acceptability, practicability, effectiveness, affordability, spill-over effects (i.e., unintended
consequences), and equity impact (the ‘APEASE’ criteria (Michie, Atkins, & West, 2014))
of interventions to increase personal protective behaviours to limit the spread of
respiratory viruses.

During pandemics of respiratory viruses, multipronged approaches involving both
pharmacological (e.g., vaccination) and behavioural measures (e.g., hand washing,
physical distancing) are required to bring the reproductive number below 1 (Ferguson
et al., 2006; Michie, Rubin, & Amlot, 2020; Michie et al., 2020; Michie, West, Amlot, &
Rubin, 2020). Vaccination of populations will take months, even years, to roll out,
especially in low- and middle-income countries. Hence, physical distancing and other
behavioural measures will be required, possibly permanently. Population-wide restric-
tions are costly from financial, social, and psychological perspectives: The world economy
has been projected to shrink by approximately 4.9% in 2020 (International Monetary
Fund, 2020), with an additional 88 million people globally being pushed into extreme
poverty (i.e., living on less than $1.90/day) (Blake & Wadhwa, 2020), and prolonged
periods of social isolation are associated with increases in domestic violence (SafeLives,
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2020) and negative mental health effects, such as post-traumatic stress disorder,
confusion, and anger (Brooks et al., 2020). Less costly, yet highly effective (Warren-
Gash, Fragaszy, & Hayward, 2012) personal protective behaviours are thus important for
supporting the easing of lockdown measures to ensure long-term suppression of viral
transmission and preparedness for new viral waves and future pandemics (West et al.,
2020). To successfully block the spread of respiratory viruses including (but not limited
to) SARS-CoV-2 —which are transmitted via droplets, aerosols, and direct physical contact
(Killingley & Nguyen-Van-Tam, 2013; West et al., 2020) — several personal protective
behaviours must be adopted across the population (see Figure 1). Although systematic
reviews of interventions to change hand hygiene in health care professionals are available
(Edwards et al., 2012; Huis et al., 2012; Luangasanatip et al., 2015; Mbakaya, Lee, & Lee,
2017; Olena Doronina, Jones, Martello, Biron, & Lavoie-Tremblay, 2017), generalizability
to community settings is limited. There also appears to be little evidence about
interventions to change behaviours such as not touching the T-Zone (eyes, nose, and
mouth), which would have a significant effect if adopted (Kwok, Gralton, & McLaws,
2015) and carry little or no costs to people or society. If adopted at scale across the
population including disadvantaged communities, such interventions have the potential
to reduce health inequalities. Here, we aimed to conduct a rapid evidence review to
evaluate the acceptability, practicability, effectiveness, affordability, spill-over effects, and
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Figure |. Map of personal protective behaviours relevant for blocking transmission of respiratory
viruses, including SARS-CoV-2: hand washing and use of hand sanitizers; avoiding touching the ‘T-Zone’;
catching droplets in tissues and discarding these; face mask use; disinfecting surfaces; and maintaining
physical distancing. Reproduced with permission from the authors (West & Michie, 2020).
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equity of interventions to increase personal protective behaviours that limit the spread of
respiratory viruses.

Methods

Study design

The study protocol was pre-registered on the Open Science Framework (https://osf.io/
7cphy/). During ongoing pandemics, the World Health Organization recommends the use
of rapid evidence reviews for swift knowledge generation (World Health Organization,
2017). We adopted acknowledged best practice for rapid evidence reviews, which
involved completing the review in a timely fashion, limiting the search to main databases
and the published literature, and having one reviewer extract data and another verify
(Haby et al., 2016; Tricco et al., 2015).

Criteria for considering studies for this review

Population

We included studies that recruited as participants community-dwelling children or adults
(as opposed to qualified or trainee health care professionals in hospital or care home
settings) across any type of study setting (e.g., schools, primary care).

Intervention

We included reports of evaluations of any type of intervention (e.g., mass media, face-to-
face, technology-mediated) designed to change at least one of six personal protective
behaviours to block transmission of respiratory viruses, such as influenza, respiratory
syncytial virus, parainfluenza, rhinovirus, coronavirus, or adenovirus, which have a shared
route of transmission (i.e., droplets, aerosols, direct physical contact) (Killingley &
Nguyen-Van-Tam, 2013). Although the relative importance of different personal protec-
tive behaviours depends on properties of the specific respiratory virus in addition to the
clinical and/or environmental context — for example, fomite transmission may be more
pronounced for respiratory syncytial virus compared with coronaviruses (Boone & Gerba,
2007) —at the time of planning this rapid review, little was known about the properties of
SARS-CoV-2, and we therefore opted for an inclusive scope.

Compatrison
We included studies with an active or passive (e.g., wait-list control, baseline) comparator.

Outcomes

We included studies that reported as outcome either the acceptability, practicability,
effectiveness, affordability, spill-over effects, and/or equity of interventions, provided that
these were measured at the individual level via self-report or direct observation.
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Study designs

We included primary research studies that used experimental (e.g., randomized
controlled trial) or quasi-experimental (e.g., pre- and post-test) study designs, with
individuals or clusters as the unit of randomization, providing that they were conducted
under free-living (as opposed to laboratory) conditions. In line with rapid review
guidelines, we only included studies that were published in peer-reviewed journals and
written in English (Tricco et al., 2015; World Health Organization, 2017).

Search methods for identification of studies

Electronic searches

We searched Ovid MEDLINE and Scopus. Search terms for each behaviour (e.g., ‘hand
hygiene’, ‘hand washing’, ‘face mask’) were piloted and refined to achieve balance
between sensitivity and specificity (see Appendix S1).

Searching for other sources

Expertise within the review team and consultation with topic experts was used to identify
additional articles of interest. We had specified the use of reference chaining in the review
protocol; however, given the rapid focus of the review and large number of identified
studies, reference chaining was not performed.

Data collection and analysis

Selection of studies

Two reviewers (OP and DS) independently screened (1) titles and abstracts and (2) full
texts against the inclusion criteria. Discrepancies were discussed and resolved through
consulting with a third reviewer (EC) if necessary.

Data extraction and management

A data extraction form was developed on the basis of the Behaviour Change Intervention
Ontology (www.humanbehaviourchange.org) and Cochrane’s PICO ontology (https://
linkeddata.cochrane.org/pico-ontology). Ontologies are classification systems which
enable researchers to specify entities (e.g., behaviours, interventions) and their inter-
relationships. The use of ontologies in systematic reviews can help ensure that a
comprehensive set of entities are considered and defined in standardized ways, thus
facilitating systematic knowledge synthesis (Norris, Finnerty, Hastings, Stokes, & Michie,
2019). We extracted data from relevant sections of published articles and available
Appendix S1 on study design, intervention content (i.e., behaviour change techniques
(BCT5s), coded against the BCT Taxonomy v1 (Michie et al., 2013)), mode of delivery,
population, setting, and mechanism(s) of action (Carey etal., 2019; Moore & Evans, 2017).
As a validated taxonomy of mechanisms of action is, to our knowledge, not yet available,
authors’ own definitions of mechanisms of action were extracted if they explicitly
discussed how the selected intervention components/BCTs were expected to influence
the target behaviour. Due to limited resources, we did not contact study authors for more
detail on intervention descriptions. As an intervention may be effective but have negative
spill-over effects to other behaviours, or be impracticable and/or unacceptable to key
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stakeholders, we also deemed it important to extract data from relevant sections of
published articles and available supplementary materials pertaining to the APEASE criteria
(see Table 1) (Michie et al., 2014). Although criteria such as affordability or practicability
are arguably closely tied to the context in which the intervention was/will be
implemented, APEASE intends to capture higher-order criteria against which to rate
interventions, broadly applicable irrespective of the specific context. Therefore, authors’
own descriptions of, for example, acceptability or spill-over effects (as opposed to
reviewers’ ratings) were extracted. Spill-over effects were broadly defined as any
unintended consequences (positive or negative) reported by the authors, including but
not limited to other behaviours that were changed by the intervention that it was not
designed to target (e.g., teachers’ improved hand hygiene positively or negatively
influencing children’s hand hygiene). Data were extracted by one reviewer (OP or DS). In
the review protocol, we had specified that extracted data would be verified by a second
reviewer to assess accuracy and completeness. However, given the large number of
identified studies, a second reviewer (EC) verified 10% of studies.

Quality appraisal

The methodological rigour of included evaluation reports was assessed by one reviewer
(OP or DS) using Cochrane’s risk-of-bias tool (The Cochrane Collaboration, 2011). A
second reviewer (EC) verified 10% of studies.

Stakeholder involvement

We solicited input from key stakeholders, including patient and public representatives
recruited via panels convened by Public Health England (n = 282) and the University of
East Anglia (n = 3), and UK policymakers and academic researchers contacted via a
mailing list on the research objectives, target behaviours, and outcomes assessed.
Feedback from patient and public representatives (z = 20) was incorporated into the
review protocol; we did not receive any suggestions for improvement or clarification from
the policymakers and academic researchers. The rapid review results will be disseminated
to stakeholders via an infographic.

Data synthesis
A narrative (descriptive) synthesis was conducted for each of the personal protective
behaviours. We had specified in the review protocol that meta-analyses would be

Table I. APEASE criteria for evaluating intervention approaches or components (Michie et al., 2014)

Criterion To what extent . ..

Acceptability .. .is the intervention judged to be acceptable by all key stakeholders

Practicability .. .can the intervention be delivered as intended at the scale intended and in the context

intended

Effectiveness .. .will the intervention deliver the desired outcome in the target population

Affordability .. .can the intervention be afforded within an acceptable budget

Spill-over .. .is the intervention likely to have additional negative or positive consequences
effects

Equity .. .is the intervention likely to increase or decrease inequalities in society
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conducted if practicable and appropriate (i.e., >5 studies with homogeneous study
designs and outcome variables). After inspection of study designs and outcome variables,
however, we deemed it useful to conduct a meta-analysis with & = 4 studies. Random-
effects meta-analyses to estimate a pooled odds ratio (OR) or standardized mean difference
(d) were conducted in RStudio v.1.2.5033 with the metafor package (Viechtbauer, 2010).
Cohen’s conventions for small (d = .2), medium (d = .5), and large (d = .8) effects were
used in the interpretation of the results (Cohen, 1988). In studies with more than two arms
(e.g., three-arm RCTs), we compared the ‘most active’ (i.e., the arm with the greatest
number of intervention components) and the ‘most passive’ arms (i.e., the arm with the
lowest number of intervention components, typically labelled the ‘control’ arm by study
authors). Where studies reported more than one hand hygiene outcome (e.g., hand
washing and hand sanitizer use), only the first reported outcome was included in the meta-
analysis, so as not to violate the assumption of independence (Cheung, 2019). Where
studies did not report sufficient detail to calculate effect sizes, authors’ own description/
interpretation of results were grouped into ‘positive’ effects (i.e., a significant difference
between intervention and control groups, favouring the intervention group, was
detected), ‘no difference’ (i.e., a significant difference between groups was not detected),
‘negative’ effects (i.e., a significant difference between groups, favouring the control
group, was detected), or ‘indeterminate’ (i.e., differences between groups were not
reported or could not be computed given the study design). To aid interpretation, for
behaviours where a majority of positive or negative results were observed, overall results
were categorized as either ‘positive’ or ‘negative’, respectively. If consistent results were
not observed or could not be determined, overall results were categorized as ‘mixed’.

Results

Study selection

After removing duplicates, 5,595 records were identified, with 159 studies carried
forward to the full text screening. Of the 39 studies included in the narrative evidence
synthesis, 10 were included in meta-analyses (see Figure 2).

Study characteristics

Studies were conducted in the United States (13/39; 33%) (Aiello et al., 2010, 2012;
Arbogast et al., 2016; Azman et al., 2013; Koep et al., 2016; Larson, Ferng, McLoughlin,
Wang, & Morse, 2009; Larson et al., 2010; Mott et al., 2007; Sandora et al., 2005; Stebbins,
Stark, & Vukotich, 2010; Stedman-Smith et al., 2015; Updegraff, Emanuel, Gallagher, &
Steinman, 2011; White, Kolble, Carlson, Lipson, & Dolan, 2003), China (5/39; 13%) (Chan,
So, Wong, Lee, & Tiwari, 2007; Cowling et al., 2008, 2009; Liu et al., 2019; Or, Ching, &
Chung, 2020), Germany (3/39; 13%) (Hiibner, Hiibner, Wodny, Kampf, & Kramer, 2010;
Suess et al., 2011, 2012), Thailand (3/39; 13%) (Apisarnthanarak, Apisarnthanarak,
Cheevakumjorn, & Mundy, 2009; Kaewchana et al., 2012; Simmerman et al., 2011),
Australia (2/39; 5%) (MacIntyre et al., 2009; Roberts et al., 2000), Denmark (2/39; 5%)
(Bundgaard et al., 2020; Nandrup-Bus, 2009), Spain (2/39; 5%) (Azor-Martinez et al., 2016,
2018), and the United Kingdom (2/39; 5%) (Little et al., 2015; Yardley, Miller, Schlotz, &
Little, 2011), with one study each in Australia/Saudi Arabia (Barasheed et al., 2014),
Bangladesh (Ram et al., 2015), Costa Rica (Reyes Fernandez, Lippke, Knoll, Moya, &
Schwarzer, 2015), Finland (Savolainen-Kopra et al., 2012), France (Canini et al., 2010), the
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Figure 2. PRISMA flow chart of included studies.

Netherlands (Zomer et al., 2016), and Turkey (Onciietal., 2019) (see Table 2). Studies had
a median of 419 participants (range: 96-20,066).

The majority of studies (20/39; 51%) targeted multiple respiratory infections,
including (but not limited to) influenza, respiratory syncytial virus, and adenovirus
(Arbogast et al., 2016; Azor-Martinez et al., 2018; Barasheed et al., 2014; Hubner, Hiibner,
Wodny, Kampf, & Kramer, 2010; Larson et al., 2009; Larson et al., 2010; Liu et al., 2019;
Maclntyre etal., 2009; Mott etal., 2007, p. 20; Nandrup-Bus, 2020; Onciietal., 2019; Reyes
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Fernandez, Lippke, Knoll, Moya, & Schwarzer, 2015; Roberts et al., 2000; Sandora et al.,
2005; Savolainen-Kopra et al., 2012; Stebbins et al., 2010; Stedman-Smith et al., 2015, p.;
White et al., 2003; Yardley et al., 2011; Zomer et al., 2016), with the remaining studies
targeting influenza (13/39; 33%) (Aiello et al., 2012; Apisarnthanarak et al., 2009; Azman
et al., 2013; Azor-Martinez et al., 2016; Canini et al., 2010; Cowling et al., 2008, 2009;
Kaewchana et al., 2012; Koep et al., 2016; Little et al., 2015; Or et al., 2020; Ram et al.,
2015; Simmerman et al., 2011), pandemic influenza A (HIN1) (4/39; 10%) (Aiello et al.,
2010; Suess et al., 2011, 2012; Updegraff et al., 2011), SARS (1/39; 3%) (Chan et al., 2007),
and SARS-CoV-2 (1/39; 3%) (Bundgaard et al., 2020) (see Table 2).

The majority of studies (28/39; 72%) targeted hand hygiene, with the remaining studies
targeting a combination of hand hygiene and/or face mask use (9/39; 23%) (Aiello et al.,
2010, 2012; Cowling et al., 2008, 2009; Larson et al., 2010; MacIntyre et al., 2009;
Simmerman et al., 2011; Suess et al., 2011, 2012), face mask use only (3/39; 8%)
(Barasheed et al., 2014; Bundgaard et al., 2020; Canini et al., 2010), or a combination of
catching of droplets in tissues and hand hygiene (1/39; 3%) (Chan et al., 2007) (see
Table 2). Interventions were delivered in participants’ own homes (12/39; 31%),
nurseries/schools (10/39; 26%), university residence halls/public areas (5/39; 13%),
offices (4/39; 10%), online (2/39; 5%), outpatient clinics (1/39; 3%), or an army training
centre (1/39; 3%). Four studies did not state the setting for intervention delivery. Studies
targeted children and adult household members (16/39; 41%), pre- or school children
and/or teachers (8/39; 21%), university staff and/or students (5/39; 13%), office workers
(4/39; 10%), community-dwelling adults (3/39; 8%), Hajj pilgrims (1/39; 3%), military
trainees (1/39; 3%), or adult members of a social service centre (1/39; 3%).

Study designs used were two-arm, cluster RCTs (11/39; 28%), three-arm, cluster RCTs
(10/39; 26%), two-arm RCTs (5/39; 13%), single-arm, pre- and post-intervention studies
(5/39; 13%), two-arm, non-randomized cohort studies (2/39; 5%), three-arm RCTs (2/39;
5%), two-arm, pilot RCTs (1/39; 3%), or randomized, cross-over studies (1/30; 3%).

Intervention characteristics

Intervention durations ranged from one day (i.e., one-off interventions) to 3 years (see
Table 3). In studies using a two- or three-arm design (33/39; 85%), comparators included
no intervention/usual care (19/33; 58%), educational materials (9/33; 27%), the provision
of soap/hand sanitizer (3/33; 9%), or a combination of educational materials and soap/
hand sanitizer (2/33; 6%). Interventions were delivered via face-to-face sessions (23/39;
59%), written materials (including books and newsletters) (14/39; 36%), posters/bulletin
boards/cue cards (8/39; 21%), cartoons/games (4/39; 10%), videos (4/39; 10%), telephone
(3/39; 8%), and/or websites (2/39; 5%). Five studies did not clearly report on the mode of
intervention delivery. Where reported, participants received a flat payment for study
completion (Aiello et al., 2010; Cowling et al., 2008, 2009; Simmerman et al., 2011; Suess
et al., 2011, 2012; White et al., 2003), payment per survey completed (Stebbins et al.,
2010), points for study completion (Arbogast et al., 2016), or points per survey completed
(Stedman-Smith et al., 2015).

‘We coded 15 different BCTs across intervention descriptions (see Figure 3); however,
details on intervention content were typically lacking. Interventions included a median of
three BCTs (range: O to 6). The most frequently coded BCTs were ‘12.5 Adding objects to
the environment’ (17/39; 44%), ‘4.1 Instruction on how to perform the behaviour’ (16/39;
41%), and ‘5.1 Information about health consequences’ (10/39; 26%). Few studies
reported targeting a specific mechanism of action. Where reported, interventions were
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designed to target intentions (Yardley et al., 2011), attitudes (Updegraff et al., 2011,
Yardley et al., 2011), subjective norms (Updegraff et al., 2011; Yardley et al., 2011),
perceived behavioural control (Liu et al., 2019; Yardley et al., 2011), perceived risk of
infection/disease severity (Liu et al., 2019; Updegraff et al., 2011; Yardley et al., 2011),
action control (Reyes Fernindez et al., 2015), coping planning (Reyes Fernindez et al.,
2015), knowledge (Liu et al., 2019; Or et al., 2020), or skills (Or et al., 2020).

Acceptability

Fourteen studies reported on the acceptability of interventions. Indicators assessed
included mask comfort (Aiello et al., 2012; Barasheed et al., 2014; Canini et al., 2010;
Maclntyre et al., 2009; Suess et al., 2011, 2012), skin problems/irritation (Azor-Martinez
et al., 2016, 2018; Little et al., 2015; Nandrup-Bus, 2009; Sandora et al., 2005), adverse
events (Cowling et al., 2008), liking/positive impressions (Arbogast et al., 2016), and ease
of understanding (Updegraff et al., 2011), with a small number of participants
experiencing discomfort or irritation in the majority of studies that reported these
outcomes (see Table 4).

Practicability

One study (MacIntyre et al., 2009) considered the practicability of scaling up mask fit
testing outside the study setting and decided against including routine fit testing as part of
the intervention (see Table 4).

Effectiveness

Studies relied on self-report (25/39; 64%), direct observation (7/39; 18%), a combination
of self-report and direct observation (5/39; 13%), or photographs/video (2/39; 5%) to
examine intervention effectiveness (see Table 4). Outcome variables were heteroge-
neous across studies (e.g., the frequency or amount of hand sanitizer/soap use per day, the
rate of compliance with hand hygiene, or the rate of compliance with face mask use).

Hand hygiene

Overall, the 30 studies pertaining to hand hygiene behaviours (including hand washing
and/or hand sanitizer/soap use) had positive results, with 19 studies reporting positive
effects (Aiello et al., 2010, 2012; Apisarnthanarak et al., 2009; Arbogast et al., 2016; Chan
et al., 2007; Cowling et al., 2008; Kaewchana et al., 2012; Larson et al., 2009; Liu et al.,
2019; Mott et al., 2007; Oncii et al., 2019; Or et al., 2020; Simmerman et al., 2011; Stebbins
et al., 2010; Suess et al., 2011; Updegraff et al., 2011; White et al., 2003; Yardley et al.,
2011; Zomer et al., 2016), three studies reporting negative effects (Aiello et al., 2010;
Larson et al., 2009; Mott et al., 2007), six studies reporting no difference (Aiello et al.,
2012;; Cowling et al., 2009; Koep et al., 2016; Larson et al., 2010; Reyes Fernindez et al.,
2015; Stedman-Smith et al., 2015), and six studies with indeterminate results (Hubner
etal., 2010; Nandrup-Bus, 2009; Ram et al., 2015; Roberts et al., 2000; Sandora et al., 2005;
Savolainen-Kopra et al., 2012) (see Figure 4). It should be noted that some studies
reported more than one hand hygiene outcome (e.g., hand washing and hand sanitizer
use).



15

Rapid review of interventions to increase personal protective behaviours

panunuo’)

payiodau 10N

Aaaans

Apmis-3sod pue suijaseq

y30q pazsjdwod oym

saakojdwa o1 paJsyo
aJam siuod ssaujjem, 57

paiodau 30N

paiodad zoN

uawidads
2043 & St
ST$ PaJayo auam ssaul

1n0.d oy

|i|-BZUBNYUI YIIM 3SOY |

s|elia3eW
uanm ‘doysyiom

paiodau 10N 928}-03-2084
paiodaa 0N SOBPIA
s|eriareW

UM ‘SUOOLIED
‘doyssiom

paiodau 0N 258}-03-2084

paliodad 30N S[BIISIBW USNILIAA

s[er3eW

paiodaa 10N USMIIM Sjul| 03PIA

UBWUOIAUD 33 03 $393lq0

Bulppy §'7| tnolaryaq

a3 Jo uope.IsUOWRQ

*|°9 tanoiAeyaq ay3 wiiopiad
01 MOY UO UoRINIISU| |

JUSWUOIAUD 83 03 s399[q0
Buippy '§°7| ‘4nolaeyaq
a3 jo uopesIsUOWR(Q
*|°9 tnoiaeyaq ay3 wopiad
01 MOY UO uondNJIsul *
JUSWUOIIAUD
a3 03 s3v3lqo Buippy
*§°Z| ‘[esdeayaujeondesd
anolAeyag ‘| g MnolAeyaq
ay3 jo uopeaIsuowR
*1°9 ‘anolAeyaq
a3 wuiopiad 01 moy
UO UONINAISU| | '} “INOlARYSq
JO SAWOINO UO >dBqpPady
/'T “AnOIABYaQq UO >DBqPaR4 T'T

IUBWUOIIAUD

ays 03 s323lqo Suippy §°Z|
‘|esJeaya./eonoe.d Unojaeyag
*|°g “noiAeyaq ay3 wuiopiad
03 Moy uo uoRdNIIsy| *
IUBWUOIIAUD

a3 03 s199(qo Bulppy

‘g7 ‘[esaeaya./eonoed
JnoiAeyagq °| g ‘dnolaeyaq
ays jo uopesUOWRg

*|'9 “4nolAeyaq ay3 wuopied
03 Moy uo uondNIsy| *

JUBWUO.IIAUS 3Y3 03
s192/q0 3uIppy ST |

UBLWIUOIAUD

ay3 o1 s9lqo

BuIppY '§Z1

LINoIARYaq BY3

wiiopad 03 moy
uo uondNIsY| * |y

VN

JnolAeyaq ayy
wuopad 03 moy
uo uondNAISU| |

JnoiAeyaq Yy
w.iopiad 03 moy
uo uondNIsY| “ |y

paliodau loN

syauow g'g|

saeak ¢

SPIM 9

SPaM 9

awoy 3uas sem auaiBAy
PU®Y INOGE UONEWLIOMU] "INOIABYRq
Bulysem puey JO UOIEBIISUOLIBP DAI|
& 03 uonippe ul dno.g [0.3u0d se sweg

Nq 921§ B3 JO SEIE JUDIDYIP
ul papiao.d Buiaq saazniues puey 03
uonippe ul dnous jo3uod sy se sweg

woo. Asasinu yoes uj pased
SEM QnJ puey paseq-joyodje jo
Jasuadsip 9j8uls v "sdoysiom pue
SUOOLIED BIA UOREONPS (JoZNIUES
Suipn|pui) auaiBAy puey paAda.
sjua.ed pue siaydeal ‘uaap|iyd)
Jaznjues
puey paAiada. osje dno.s suaiSAy
PUBY + >jSBW 98 3y | "Sisew
pedsIp Ajoses pue ‘2.03s ‘9sn 03
/MO UO SUOIIINJISUI UDNILIM SH{SBW

928} paAl9daJ dnous jsew adey ay |

Jazpjues
puey paAiada. osje dnous auaiSAy
puBY 4+ >jsew 3dg) 3y | "SHsBW
p-eosIp Ajajes pue ‘a.103s ‘asn 03
MOY UO SUORDNIISUI USTILIM {SHisewl

908} paAlada. dno.s sjsew adey ay |

es puepH

papiaoad

Jazpiues puey
pue deos tauaidhy
puey anoqe

03pIA [BUONEINPD Uy

VN

14938W [eUOREINPT

s[elia1ew [euonesnpy

(€107) uewzy (5)

(9107) 35€80quy ()

(6007) e-eueypuiesidy ()

(2109 oIPY (2)

(0109 o1 (1)

uonedpn.ed Apms
10} 24MIDNIS DARUIIY|

UORUAAIRIUL JSEWIE))
ays jo uonoe jo

(s)wsiueydaw

4O apow uonudAIRIU|

[eon2403Y |

(wJe uonusaimaul) 51 DY

(we
Joresedwod) s|Dg

UORE.NP UOIUSAIBIU|

UORUSAIRI|

Jozeedwor

(4e24) Joyine pea

SJnolAeyaq w>_uUquLn_ _NCOwLw& UMCNLU O] SUOlluUaAJ3lUl JO sopsluadedey) °¢ Ia|qe |



16 Olga Perski et al.

panunuo’

0zs

SN Ajprewixo.dde yaiom
I3Y2n0A 39> ewIadNs

© yum uonedipn.aed
J1343 0} pasanquiia.
2J9M spjoyasnoy

“JSIA Bwoy |euy 3y3 Iy

payiodau 30N

payiodad 10N

payiodau loN

payiodau 10N

paiodau JoN

payiodau 10N

USLIUOIIAUS 33 03 51d3[q0
8uippy '§'7| Hnoieyaq
3y jo uone.suOWRq

‘|9 tsaduanbasuod

2[e3Y INOGE UONEWLION|

*G ‘anolaeyaq ay3 wuoiad

paiodaazoN paxiodau JoN 03 MOY UO uoRdINAISU| * |}
sjuapnis
Suis.anu paureay
paiodau 10N Yam sjjes suoydaje | payiodau 30N
JUSWIUOIAUS 33 03 5323q0
Buippy ‘g’ noieyaq

3y jo uonensuowsq *|'9

suondn.aasul

paiiodau 30N 338}-01-9084

JUBWIUOIIAUD
a3 03 s323lqo Buippy

§°T1 “InolAeyaq sy w.opad

paiiodad 10N S[BLISIBW USIILIAA 01 MOY UO UondNIASU| |

JUBWUOIIAUD

S[BLI9IBW USNILIM a3 03 s3v3lqo Buippy
‘suonanaasul '§'7| HInolAeyaq oy wioyad
paiiodad 30N 928}-03-2024 03 MOY UO UoRdNAISU| | f
JUBWUOUIAUD
ay3 03 s3v3lqo Buippy
*§'7| ‘|esdeayaujeonoesd
JnolAeyag *|'g LnolARYaq
s[elarew ays jo uonesuowRq
uanMm ‘doyspiom *1°9 Hnoiaeyaq ay3 wiopiad
paiodau 10N 221})-03-2d8y 03 MOY UO uoRdINAISU| * |}

JUBWIUOIIAUD

3y 03 s193lqo Buippy
*§'7| ‘[esdeaya./eonoed
JnolAeyag *|'g ‘nolABYaq
ays jo uopesasuowag

VN skep ¢
WN skep £
VN PIM ¢
VN Yuow |
payiodau 30N skep g
VN syiuow g
VN syauow g

anolAeyaq auaIBAY puey
0 uone.suowsap pue audiSAy puey
40 Aded1Y49 B3 INOQE UOKEULIOUI

‘deos pinbi| ‘4azniues puey paaiadaL
dnoJg suaiBAy puey ays ‘syjsew
Jo 9sodsip Ajayes pue asn 03 moy

UO UONIN.IISUI PUE SjsEW JO Adediyye

Y1 Inoqe u ‘sysew

RLLIOY

9oe) paAleda. dnoud sjsew a3y ay |

uonesnpa yjesH

Way) asn 03 MOY JO UONE.ISUOWP

PUE $HSeW 338} JO UOISIAC.IJ

sdooj Jes

Yaim syjsew adey [e313.ns ‘a|qesodsip

“19Ae|-92443 0§ Jo uoIsiao.d ‘yzuow

XU a3 SulINp swoy ay3 apisIno
USYM >[SBUI B JBIM O3 SUONRIN.NISU|

papiroud auam asays asn

03 MOY UO SUORDN.ISUI [BGISA PUE

US331IM PUE S){SBW 38} ‘UOIEBW.IOJUI
QuaIBAy [eaauad ay3 03 uonippe U

2uaI3Ay puey UO S[elI9IBW USNLIM

tdnoug Jayro ays ui deos pinby|

pue dnou8 auo ul Jaznjues puey

40 uoisiro.d sa1s0d ‘s3uos ‘salioas

4O 9sn ‘unolAeyaq aY3 Wiiopiad

Appv24400 03 MOY uo uondN.ISUl
yam doysyjiom auaiBAy pueH

Jaziiues puey jo uojsiao.id
Ay puey Surinp

‘saunpadco.d au
pasiatadns auam uaJpjiyd Ja8unok
WOO.ISSE|D AY3 Ul padJojuld

Ajjeaiporiad auam sadnoead

auai8Ay puey :doysyiom Suiysempuep

(a1kasay
pue 391p Apjesy
Inoqe uonesnpa)

UORUSAIRIUI ON

VN

uonuaAIIUI ON
SUOREPUSWIWODA
61-AINOD
U44Nd MO||04
o1 sauedidnaed
BuiSeanoous
sjlew-3 AP[9aAA

uoneuriojul auaIBAH

UORUDAIRIUI ON

UONUBAIRIUI ON

(8007) Bumod (z1)

(£007) veyd (11)

ued (01)

(0107)

(0z0?) p-eedpung ()

(¥107) pasyse.eg (g)

(8107) zoun-eiy-1ozy (£)

(9107) zaun-ey-tozy (9)

uonedpn.ed Apnis

40} 34N312N.13S SARUBdU|

doysyiom *|'9 “4noireyaq ay3 wuopied
paiodas 30N 22%)-03-2084 031 MOY UO uoRINAISY| °|
uonusARUl Kianjpp (w.e uonuaaiRIul) 51 Og

ay3 jo uonde jo usAIIU|

(s)wsiueydow
[eonauoay |

(wie  uoneinp uonuaAIu|

Jojesedwod) s| Og

uonuaAIAlU|

Jojesedwor

(4ea4) Joyane pea

(panunuo)) ¢ ajqeL



17

Rapid review of interventions to increase personal protective behaviours

panunuo)

sJayd.Ieasal
pautesy

JUSWUOIAUD
ay3 01 s393lqo Buippy

g7 ‘[eseaya./eonoed
JnoiAeyag *| ‘g ‘seduanbasuod
39y IN0gE UonEWLIOM|

*|' “nolAeyaq ay3 wuopiad

yioq 1o

‘$HISeW 98} IIZNIUBS PUBY DAIII
03 paz/WOopUe. 349M Spjoyasnoy
40 sdno.B oma is199ys 108} Jamsue

pue uonsanb 0.11u0d uondBul

payiodai 0N payiodai 0N YIIM 228)-03-2084 03 MOY JO UORINAISU| |} VYN syauow gz 03 7 UO pasnd0j UORUIAISIUI [BUOIEINPT VYN (6007) uos.ae (£])
JUSWIUOJIAUR BY) 03 5393[q0
Buippy "§'Z| ‘sedusnbasuod SWOO.SSE|D PUE $39]103 Ul I9ZNIUES
3[eay INOqR UonREW.Io| puey pue deos pinby| jo uoisiac.ud
sJaydee] pauresy *G tinolAeyaq ay3 wuoiad {SWISIUES100.01W INOgE UORHEW.IO)
paiodai 10N payiodai 0N YIIM 228)-03-2084 03 MOY UO UoRINIISY| * |} N Jespun YIIM UORUSAISIUI [BUOIEINPT UORUIAIUI ON (9107) doo3 (91)
JUBWUOIAUR
a3 03 s199(qo Bulppy
*§'7| ‘[eseayaujeonoead
JnojAeyag ‘| g ‘saduanbasuod
[E3USLILO.IAUS pue uonessed
[e120s 3nOqe UonEWIO] '€’ saduanbasuod sanbjuyda3 ows pue
‘sduanbasuod yafesy Inoqe yeay Sulysem puey uo sjelirew “AiAnoe edisAyd
uonew.IoM| *|°§ LINoIABRYRq Inoqe uonew.op| uanlim ‘Aueip Bulioiuows-jas ‘deos 43NU ‘UoRdBuI
a3 wuoyiad 03 moy *|°G ‘4nolAeyaq ay3 pinbi| jo uoisiaoud Buiysem puey ®'ZUSN|JUI UO
doyssiom UO UORINISY| *| '} *INOIARYDq w.opad 03 moy uo 3ujureJ3 [eNpIAIpUI (UOIBINPD uonesanpa yijeay
paiodal 10N paaiodau 10N 92e}-03-9084 40 Burioluow-yjes €7 Uo uoRINISY| * | syauow ¢ Bulysem puey sAIsUSIUI INUIW-0E aupnoJ aInuW-Qg (Z107) rueyomaey (1)
JUSWUOIAUD
ay3 03 s199(qo Buippy S4oMm 3
*g'Z| ‘anoiAeyaq ay3 wuoyiad 85N 03 USYM pPUE MOY UO UORINIISU}
payiodal 10N paaioda 10N payiodad 0N 03 MOY UO UORINAISU | VN syuow | PUE J9Zpjues puey JO UOISIAOIY uoRuIAIRIUI ON (0107) 4ouqnH (#1)
S8
SN Ajprewixo.dde yriom
13Y2N0A 1>} ewLIadNs
B 43IM uope red (a1hasay
JI9Y3 404 pasanquiids JUSWIUOJIAUR BY) 03 5399[q0 pue 131p Ayeay
aJam spjoyasnoy Buippy "§'Z| ‘sedusnbasuod auaIBAy puey Inoqe uonEedNpa)
“UISIA BWOY [eul 3Y1 Iy paiodaa 0N payiodau 30N 3[eay Inoqe uonew.ou| *|°g VYN skep 9 snid sysew adey [ed184ns uaiBAy pueH UoRUAAIIUI ON (6007) Bumod (g1)
uonedpp.ed Apms uonudAIRIUL AsaA1p (w.e uonuaasIUl) 51D (wJe  uopeJnp uonUSAJIIU| UONRUBAIRI| Joresedwor (4ea4) Joyane pea

404 24N3IDNAIS DARUIU|

ays jo uonoe jo
(s)wsiueydow
|eonauoay |

JO 9pow uonudAIIU|

Jojeredwod) s] Og

(ponunuo)) ¢ ajqeL



18 Olga Perski et al.

panunuo’

paaiodau JoN

payiodau 30N

paaiodau JoN

paiodau JoN

payiodad 10N

paiodai 0N

paiodau 10N
|o43uod
[e4noireyaq
paai@daad
‘Aa149A3s paniadaad
“Aupqndadsns

paaedaad
‘a3pajmouy|

paiodaud 0N

paaiodau 10N

si93s0d

‘sUOIsSaS 98)-03-9384

paliodau loN

jooq

‘suns ‘susasod

‘SUOISSAS 98-01-2084

DUSGIAA

sJayd.Ieasal
pauren

Ya1Mm 938)-03-3084

JUSWUOJIAUS 3y O3 muuw.—QO
Buippy §7| 224n0s 3|qIpa.d
|°6 Anolaeyaq ays wuoyiad

03 MOY UO UONINISU |}

JUSWIUOJIIAUD
oy 03 s123lqo BuIppy §°Z|

JUSWUOJIAUS 3y O3 muuw,—no
3uIppy §°7| tpaemal [e10S
0| InolARYaq 9y wiioiad

01 MOY UO uondNIsU |

|esJeayad

/o2n3e.d Jnolaeyag *|'g ‘sand

/sadwoug |/ tanolaeyaq ays

wiiopad 03 MOy UO UoRINISU|

*|'p HINOIABY3Q UO >oeqPad4
7T Buuued uomdy |

JUBWIUOIIAUD

3y 03 s193lqo Buippy

*§'7| ‘[esdeaya./eonoed

JnoiAeyag *| g ‘saduanbasuod

Y3[eay InOqe uoRWLION|

*|'§ “4nolaeyaq ay3 wuopied

03 MOY UO UodNAISUY|

Juawuo.

us a3 03

s1alqo Buippy 57|

VN

VN

VN

payiodal 0N

paiiodailoN

Jeapun

syauow 9

syauow 4

syauow ¢|

Ajuo suaiB4y puey uo uondN.IsuL
pue s3p30q Jazniues puey [euostad
paaiadas dnous |§ 3y ‘sapaoq
J9zpjues puey ||yaJ pue ‘asn ‘ALied 03

53ueaB.as ||LIp Aq sJapulwa.l Apjsam

pue ‘auaI3Ay puey uo uonon.sul
Ayafeay Buikeas ui apiud jo asuss
© 42150} pue auaIBAy puey a8eanodus

5e) Sujureay ur paderd

aJam sua1sod ‘sapaoq Jaz
|euosJad jo uoisiacad QuawLOIIAUD

jues puey
Sulures aya 3noySnoayy
Paj[easul a49Mm saasuadsip
Jaznjues puey ‘dnoJs |4 ay3 uj
syjsew a8}
[e214ns 4o 74 42y jo uoisiroad
£/0J3U0D UONIBJUI INOGE UOIBWLIOM|

sewo|dip pue ‘sawes
Asowsw ‘sj00q ‘su}dns ‘susasod

‘sfomo3 ‘deos jo uoisiaoad 3epjooq

uonew.ojul pue Sujure.s susiBAy pueH

QUsqam Ay

03 uido| 03 sadwoud pue ypeqpasy
pa.ojie ‘sja1jaq aainedau Buissauppe
‘sw.ou pue sapmime [nydjay

JO JUBWDIOUIB ‘SPUBY YSEM

01 ue|d e dn Bumias ‘Buiysem puey
4O 9|04 33 UO PASNIO) JUSIUOD MBU

YIIM SUOISSDS Paseq-Gam APjaam no4

syjsew 2e) sn|d
SUOIURAIRIUI SLIES Y3 PIAIDIAL

dnoug >jsew a2y pue Uszniues puey

oy ‘4aznjues puey snjd uonesnpa

paAiadaJ dnous Jaznjues puey ay |

(8uizeaus ‘Buiysnod
“8'9) s3usAs

£a»| aa3ye spuey
9ZJuES JO Ysem

03 suondINAIS!

pue J9zpjues pueH

UONUIAIBY

VN

UORUDAIRIUI ON

|o13uod
uondajul uo

S[elI93eW [eUoiIEdINPY

(£007) 1oW (27

(6007) 244upei (1)

(6102) N1 (02)

(5107) 211 (61)

(0107) uose (g1)

uonedpn.ed Apnis

40} 34N312N.13S SARUBdU|

uonuaAINUI
3y3 jo uonde Jo
(s)wsiueydow
[eonauoay |

Asan1pp

UDAIRIU|

(w.e uonuaaiRIul) 51 Og

(we

Jojesedwod) s| Og

UONE.INP UORUSAIRI|

uonuaAIAlU|

Jojesedwor

(4ea4) Joyane pea

(panunuo)) ¢ ajqeL



19

Rapid review of interventions to increase personal protective behaviours

panunuo)

paiodau 30N

paiodau 30N

paiiodad zoN

paiodau 0N

payiodau 10N

pawiodai 0N

Sujuued Suidos
DY

pariodaazoN

s||pis ‘98pajmouy

paiodad 10N

S49113|SMaU
‘sUOISSas

MC_:_N‘_U 9084-03-30e4
s19ydwed
‘sjuessisse
YoJeasal (aIm

UOISSas 38-03-238) Y

SpJed and

‘SUOISSAS 98y-01-3084

9s4nu [0.3U0d
uodRYUI U. YIIM
SUOISSaS 9D8Y-03-2084

sio3s0d
‘SUOISSOS 908)-03-90B4

ay1 Jo uonesuowa(

|'9 tanolAeyaq 2y wuopiad

03 MOY UO uoRINAISY| | VN

JnolAeyaq oy wuoyiad 03 moy
uo uondnIsu| | Buiuueld

uondy | BuAjos wajqoid T'| VN

JUSWIUOIIAUS 33 03 5303[q0

8uIppY §TI
Y3[eay Inoge uoljew.oju|

9ouanbasuod

|°S “4noiAeyaq ays wuoyiad

03 MOY UO uoRINNISY| | VN

saduanbasuod
Y3[eay Inoqe u
|°§ tInolAeyaq 8y wioyiad

BWIIOU|

03 MOY UO uofIdNIISU|

4 VN

sasuanbasuod

Y3[eay Inoqe u

eLuIOU|
|'G “nolA_Yaq Sy wuopiad
01 MOY UO UoRINIISU|

v VN

paliodau loN

Ho-aup
swoldwiAs

sauaned ased xaput

ays jo uonnjosad
a3 Buimol|oy

SpPIM §

syauow ¢

sJonR|smau pue siisiA ApySiulioy
YaIm pad.ojua sem 3t 13

ts3WAy. AJas.anu jo saipojpw aya

03 3ulysem pueyInoqe SBUOS BIA 3.1ed

J13Y3 Ul uaJp|Iyd 3y2 01 sanbiuyda

33 Y21 01 Pa)ISE DUOM pUE

Buiysem puey ul Sulure.y paaiadal yeig

suejd uidod pue uonoe 39s s3uspnIs
djay 03 >jsea Suuueyd e pue spuey

UEBS|> 03 USYM PUE MOY UO SUORINISU|
spde3inod
punodwod ul eaJe uoWIWod
& uj pade|d spJed and Buure.s s||pjs
PUE |0.43U0D UOIB4UI UO UOREWLIOHU
{(deos ‘dey & yum Jaureuod uazem
+8-9) uoness Sulysem puey e aIm
0.d a.19m spunodwiod pjoyssnoH
ua3U0d
S JaIm UolIssas aededas

X

Je|

® papuaie siua.ed 'sanbluydaa

auai2Ay puey pue |0.3U0d

UOD3JUI INOGE UORBWIOHI YIIM
SUOISSaS APj9aMm § papuaNIe UsJp|IyD

Aep yoea uossa) Is.ly 33

2.4042q SPUBY 11343 YSem 03 UaJpIyd

PpuUIWR. O3 payjse a.om sjua.ed

uiseq ysem Aq padejd suopdn.asul

Buiysem puey deas-Aq-deas
Yam su1sod papiro.d sem [oa3uod
u

D9)ul pue Suiysem puey uo
Buiurea :Aep Jad sswn sa.y3 spuey
J19y3 ysem 031 pauinbau auam usup|iyD

uonUaAIRIUI ON (0007) 34290y (£7)

uonuaasuloN  (§]07) zapueuaag sakey (97)

uonuaAIRIUI ON (S107) wey (57)

uonuaAIRIUI ON (0202) 40 (7)

VN (0z0?) sng-dnapueN (€27)

uonedpn.ed Apnis

404 24N32N.43S SARUSDU|

uoRUSAIRIUL
ays Jo uonde jo
(s)wsiueydaw
|eonaudoay |

JSENIE))

JO Bpow uonuaAIRY|

(wue uonuaAiIUl) 51 DY (wre

Jojesedwod) s] Og

UOREINP UORUBAIIU]|

uonuaAIRIY|

Jojesedwor (4e24) Joyne pea

(ponunuo)) ¢ ajqeL



20 Olga Perski et al.

panunuoy

Asaans yoes jo
uona|dwod Joy pued 8
G$ & Paayjo 2U9M SIBYIED |

yeq ley
u1 09¢$ SN Ajerewixoadde
yum paresuadwod

2J9M spjoyasnoH

payiodau 30N

payiodau 0N

pauiodaJ 10N ‘SUOISSIS 93j-01-2084

sas.anu
Apms paureay yam

paniodailoN  suolsses 9e)-03-934

paiodau 10N paliodau loN

skoy

paaiodau 10N ‘sawed ‘s399ys 104

JUBWIUOIAUS B3 03 53d3[q0

Buippy §°Z| ‘s9dusnbasuod

33y In0qe uoRW.IOM|

|'§ tInolAeYaq 3y wiioyad
03 MOY UO uondNISY| |

JUSWUOIAUB 3y} 03 $193(q0

Buippy §°Z| ‘s9dusnbasuod

39y In0gE UoKEW.IOM|

|'§ tanolAeyaq 2y wiiopad
©03 MOY UO UoRINIISY| |}

JUSWUOIAUG B3 03 $123(q0

Buippy §°Z| ‘seduanbasuod

Y3|eay 3n0qge uonew.IO|

|'§ HInolAeyaq oy w.opiad
03 MOY UO uondNISY| |

JUBWUOIIAUD

oy 03 s123lqo Bulppy §°Z|

saonoead
uone|os| awoy pue auaiSAy
PUBY UO S[ELIIBW [BUONEINPS
paAl@daJ suelp.end pue sjua.ed
{SEaJ’ UOWWOod pue swoousse|d
|[& Ul J9ZnIues puBy paseq-joyod|e
Jo sayddns paurejurew pue padeid
S|00YDs ‘snolARYaq BUBISAY puey
VN paniodaaloN  ul Buluied) paAlRdal JeIS pUE SIUSPMS (0107) suiqga3s (1€)
asn

uonuUaAIRIUI ON

JO 53yBUSQ INOGE UOHEW.IOJUI puE
Ajereradoadde wayy asn 03 moy uo
Bujuress ‘sysew 9oy [e218.ns Jaded 03

ppe ur dno.d Suiysem puey a3
SE SUOIIUBAIBIUI SUIES BY3 PIAIIDI (uopeonps
dnou8jsew adej + Buiysem puey ay | uonessad
~deos puey pinbi| yam 3| uiysem Bupjows pue

puey e pue sanbjuyda) Buiysem *Aaianoe [edisAyd

PUBY UO UORDNIISUI ‘UONEINPD [euoniianu)

VN skep / paa9das dnous Buiysem puey ay | UonUAAIUI ON (1107) vewaswuwis (0g)
qnJ puey paseg-joyodje
pue deos puey pinbi| yaoq yam
paddinbs a1am 539103 ‘w.ie JaznIUES
puey ay3 u| 'deos puey pinbij yum
paddinba s.4am s39)103 ‘dno.g Jazem
pue deos a3 ] "|0.3u0d UoRIBUI
VN syauow g| Uo uopewLIOjUI PaARdaJ sdno.d yrog uonuaAsul oN  (7107) eidoyj-usurejoaes (67)
(porad
Apmas ay3 Burinp
Jaznjues puey
asn 01 J0u pjse
aJam sauedpnaed
auaIBAy Bunes Ayajeay
puey Inoge (sAo3 ‘sawes ‘s39ays 10e)
8'9) s[elIo3BW [RUOIIEINPS ‘JoZIUES |euonesnpa)
VN syauow g PpURY Paseq-|OYOdJe JO UOISIAC.Y uonuIAIIUI ON (5007) elopues (87)

uonedpn.ed Apnis

40} 34N312N.13S SARUBdU|

uonuUIAIIUI JECYNIET

ay3 jo uonde jo usAIIU|

(s)wsiueydow
[eonauoay |

(w.e uonuaaiRIul) 51 Og

(wie  uoneinp uonuaAIu| uonuaAIRU| Jojesedwor (4ea4) Joyane pea

Jojesedwod) s| Og

(panunuo)) ¢ ajqeL



21

Rapid review of interventions to increase personal protective behaviours

panunuo’)

payiodai 0N

uonedidnued Apnis 10 05 |3

uonedipn.ed Apnis 10} 0513

pais|dwod

Aaaans yoes .oy papiro.d

2som swweidoud

ssaujjam 23kojdws ue

uiyaIm swis) uonowoud
Y3[eay Sp.emol saulog

AnolAeyaq ay3
SPJEMO) SOpNIIE
pUE ‘suLIOU [e120s

“fupqndassns

paARdIRg

paiodaa 0N

pariodaa loN

paiodau 0N

spJeoq weoy

|ouuos.sad

Apm3s pauresy

Aq susiA 9oey

-01-98} ‘auoydajer
‘S[elI91BW USNIIAA

|]suuos.ad

Apmas paureny

Aq susia adey

-03-23%} ‘auoydajen
‘S[elITRW USIAA

suo3s0d ‘09pIA

JUSWUOIIAUD
a3 01 s129(qo SuIppy §°T|

‘s9duanbasuod [eauswuoAUD

pUE [e150s IN0qE

uonewLIoju| 'g ‘saduanbasuod

y3[eay In0qe uopRWIOM| |'§

JUBWUOIAUD 33 03 s393[q0
Buippy §°Z| ‘4nolAeyaq
a3 Jo uope.IsUOWRQ

1'9 tanolAeyaq oy wioyiad

01 MOY UO uoRdNIISU| |f

JUSWUOIAUD
ay 01 s399lqo Buippy
®Y2q ay3 wopied

03 MOY UO uoRdINISY| |

JUSWUOIIAUD

a3 03 s3v3(qo Buippy

§°Z| “nolaeyaq oy wJopiad
©3 MOY UO uoRINAISY| |

JUBWUOUIAUR 33 03

s193/qo 3uippy §°T| SpPem Tl
paiodau 0N skep g
pariodaa zoN skep g

paiodau 0N paliodau loN

away3 ay3 Sudojule. UonEBULIOJU!
Pa|IeIap SJ0oW aIM XOq 308},

e paureauod udis yoeg * Aq sw Suissed
8umeD |N|H, pead
Sul|peay paWe.y-sSO| Y3 puE ! spuey
JnoA aznjueg ‘uosess siy Ayfesy
Aeag, pesd aulpesy pawe.y-ured

se Asea se

noA 2.y 31 Bulop s ApoqAiang,

Pea. BUI|pEaY SWIOU [B120S Y3
351y WaY3 399 'noA 398 03 3no ae
sw.9D), pea. aulpeay Ajiqndedsns

paA@dJad ay | suun Jazniues

puey aaoqe pade|d auam sudis anog
BSN 1034403 Uo suondn.aisul pue qnJd
puey paseq-|oyod|e yaim papiao.d
asam dnous auaiBAy puey + djsew
ays ui sauedidn.ied fasn 199,400 J1RYY
UO UoREW.IOJUI USNLIM pue sdoo|
183 3M SHisew 98y 18NS LaIm
papiao.d auam sdnous yjsew pue

auaIBAy puey -4 djsew ay3 ul syuedidnaey
@SN 129..402 Uo suondnJsul pue qnJa
puey paseq-joyodje yaim papiroad
24am dnoug susiBAy puey + djsew
aya ui sauedidn.ied fosn 199400 JRYY
uo uonew.Iojul uUaNLIM pue sdoo|

JBD Y3IM SH{SBW 2B} [eDISINS LM
papiao.d auam sdno.s yjsew pue
2uaIBAy puey +>jsew ay3 Ul syuedidney

SWOOJ 92UB.I34u0d
PUE ‘SUBY2IP| ‘SWOO. Yea.q

ui pade|d auam sua3sod auaiBAy
puBY [BUOIIEINP3/[BUONEAOW
pue uazpjues puey ‘sanbiuydaa
[98/8uiysem puey aARdaye

JO UORB.IISUOWSP PUE [0.3U0D

UORYBYUI UO OBPIA Bulule.) JoLIq Y

es pueH

jusied xepul ayy
UBY3 WOOIJUBIBYIP
e ul deajs o1
uonepuswWOod3l
pue [0.3U0d
uondsjul anoqe
S[ela1eW [euonedNpy

3uaned xapul aya
UBYI WOO.I 3UB.ID)
e ur doays 03

UOIEPUBLILIODD
pue [o.3u0d
uond’yul IN0ge

S[elJa3eW [BUOREINP]
swuwe.iBoud ayn
IN0Qe uonEW.IOUI
yum saaasod
pue saunydo.q
‘sureyd Ao
papue.q ‘siapiroad
aJedy3fEay YIm
uonRedUNWWOod
2AdRYS
aJow s30wo.d o3

03pIA Suluren Jouiq Y

uonedpp.ed Apms
40§ 24N312N13S SARUDU|

uonuaAIIUL
ays jo uonoe jo
(s)wsiueydow
|eonauoay |

AsaA1p
4O 9poW UonRUBAIRIY|

(w.e uonuaasIUl) 51D

(wte  uopesnp u
Jojeredwod) s] Og

uaAJIRIU|

uonUAAIRIU|

Joresedwor

(ponunuo)) ¢ ajqeL

(5107) p1us-uewpais (zg)



22 Olga Perski et al.

panunuoy

s19pjooq
‘sudns ‘suesod
paiodau 10N

paxioda. 10N ‘SUOISSIS 3D8J-01-9084

uondAJUI JO sk
paAl@d.ad ‘|oa3uod
[eanoiAeyaq
paaiedaad
‘sw.ou aAndalqns
‘apmiae ‘spuey
BUSGIAA

paiiodal 0N ysem 03 uonuu|

9% 0o wnwixew

paiiodad 30N spJeoq uns|ing

£303 SDAIUADUI YseD)

[eanolAeyag |°g tsand/sadwo.y
|°£ ‘(4noiaeyaq) Bupiss [eoo) ||

Buippy §°Z| ‘@24nos 3|qIpalD

uonewW.IoMU| |G LINOIABYSQ UO
Sppeqpaag 7'z ‘Suluueid uondy | VN

auai8Ay puey aspdead o1

sJapulwad se Sunde $a.3udd aJedkep

ui pade|d suaxois pue susasod

() pue ‘sanianoe JuswaAodw

auaiBAy puey Suikynuap! pue Sunias

|eo8 uo pasnd0j suoissas Sujue.y

wea3 om1 (g) ausauod Sujuren

943 Y2IM 19Pj00q UOREBULIOJI UE

JUBWIUOIIAUD PUE WEID MO AN, YIIM 3SIDI9XD

Buysempuey e (7) ‘(4ozniues

ay3 03 s399(qo Buippy
G| ‘esJeaya./eonoead puey ‘deos “8'9) syauow 9
104 5|y yam s3onpo.d susidhy

puey 994 (|) :s3usuodwod unoy

aued [ensn) (9107) 4owo7 (8€)

payiodau 0N sjauow 9
ausqam ay 03 uido| o3 sadwoud
|rew-3 ‘syo1j9q SARESSU UOWIWIOD
Buissa.ppe ‘sw.ou pue sapmime

aAnisod jo uswiedJojured ueld
A3y aroadw sauedppnaed djsy o1
>oeqpasy pa.ojies Buiand [euonendis
Y3IM uoREBWL.IO) UoRUIUl Sjowo.ad
03 ued Buiysem puey e tedndeld 4o
[e20] s,2u0 wo.y |33 puey jo A|ddns
994) e dn Bupjoid Joy suonon.ysul pue

JUBWIUOIAUD B3 03 53d3[q0 ‘anbiuyda pue A>usnba.y Suiysem

puey 104 suohepuswIWIOda u\_waxw

‘|o13uod uondayul ‘(A

1°6 ‘senvysadwioly |
tsaduanbasuod fesy Inoqe 90UBYUS 03) 9DIAPE BY3 pUlyaq
Wea3 [BDIPAL 9Y3 INOGE UOREBWLIOUI
S[99M {  IIM SUOISSIS Paseq-qam APpjaam anoy UORUDAIRIUI ON (1107) Aolpae (L€)
Buiysem puey
a3eanodus 01 saSessaw Apeam pue
Sp.e0q Una|INg Yam paruswajdwi

sem uSredwed afessaw Suiysem

puey e 's||ey 9uapisaJ ul |jey Suluip

JUBWUOIIAUD PUE ‘WOO0JYSEM ‘W00 AISAD Ul

ay3 03 s193lq0 SuIppy §°Z| VN (€007) 1M (9€)

PaM 0| paj[easul 31am suasuadsip [28-|oyod)y uonUIAIRIUI ON

uonedpned Apms uonuUIAIIUI JECYNIET

40} 34N312N.13S SARUBdU| ay3 jo uonde jo uaAIRIU|

(s)wsiueydow

[ean3408Y |

(wue uonuaAialul) 51 DF (wie  uoneinp uonuaAIu| uonuaAIRU| Jojesedwor (4ea4) Joyane pea

Jojesedwod) s| Og

(panunuo)) ¢ ajqeL



23

Rapid review of interventions to increase personal protective behaviours

"3|qedidde 3ou = YN 910N

paiodai 10N

JUSWUOIIAUD
ay3 01 s193lqo Buippy
§'T| ‘[esdeayau/eondeld

[ednoiAeyag | ‘g ‘saduanbasuod

33y INOgE UOIEWLIOM|
|°§ tnolAeyaq oy woyad
paaiodau 10N

UOISSaS 978)-03-9384 01 MOY UO UonINISU |

awuwe.So.d Bulysempuey
93e15-¢ S,OHA ©3 uonippe
$9q0.dJW Aq pasned saseasip
pue s2qoudiw o sad41 uo uoissas

Bujureny pue [euonesnpa auaidky
puey a3nuiw-o¢ e snd 1saiy aya
SE SUOIIUDAIDIUI SUIES DY) PIAISIDI
dnou8 puodss ay3 : Al1edoud,
spuey SuIysem JI SpUBY UO S9QO.IDIW
0 pu 8unaB Inoqe uonew.iopul snid
JUSWUOUIAUR 33 03
s193(qo BuIppy §°T|

dnou.8 [o.3u0d ay3 se uonUBAIIUI

SpPIM § swes ay3 paAIpdaJ dnou sy ay |

Suiysempuey Jaye
pue 21042q s100ys

o10yd, pue 28 pueH (6102) MuQ (6€)

uonedpn.ed Apnis

10} 31N32N.3S ARUIDU|

uoniuaAINUI JSCINIED] (w.e uonusasIUl) 5] DG

BY3jO UOIDBJO  JO BPOLU UORUBAIRIU|
(s)wsiueydaw

[eon2403Y |

(wJe  uopeinp uonudAIIU| UORUBAIRIU|

Jojesedwod) s Og

Jojesedwor (4e24) Joyne pea

(panunuor) *¢ ajqe



1.1 Goal setting (behaviour)
1.2 Problem solving
1.4 Action planning
2.2 Feedback on behaviour

2.3 Self-monitoring of behaviour

BCT group

. 1. Goals and planning

- 2. Feedback and monitoring
. 4. Shaping knowledge

. 5. Natural consequences
. 6. Comparison of behaviour
. 7. Associations

. 8. Repetition and substitution
. 9. Comparison of outcomes
. 10. Reward and threat

. 12. Antecedents

2.7 Feedback on outcomes of behaviour

4.1 Instruction on how to perform the behaviour

5.1 Information about health consequences

BCTs

5.3 Information about social and environmental consequences

6.1 Demonstration of the behaviour

7.1 Prompts/cues

8.1 Behaviour practice/rehearsal

9.1 Credible source

10.4 Social reward

12.5 Adding objects to the environment

o
o
N
S
w
S

Figure 3. Frequencies of behaviour change techniques (BCTs) coded in published intervention
descriptions.

A random-effects meta-analysis (k2 = 6) found a medium, positive effect of interven-
tions on the average frequency of hand hygiene behaviour, d = .62, 95% CI = 0.43-0.80,
P < .001 (see Figure 5). However, between-study heterogeneity was high % = 81.2%).

Face mask use

Overall, the 12 studies pertaining to face mask use reported mixed results, with three
studies reporting positive effects (Barasheed et al., 2014; Cowling et al., 2008, 2009), two
studies reporting no difference (Aiello et al., 2012; Maclntyre et al., 2009), one study
reporting negative effects (Aiello et al., 2010), and six studies with indeterminate results
(Bundgaard et al., 2020; Canini et al., 2010; Larson et al., 2010; Simmerman et al., 2011; T
Suess et al., 2011; Suess et al., 2012) (see Figure 4).

A random-effects meta-analysis (& = 4) found a large, positive effect of interventions
on the odds of compliance with face mask use, OR = 4.14,95% CI = 1.24-13.79,p < .001
(see Figure 6). However, between-study heterogeneity was high (I? = 89.67%) and the
confidence interval for the pooled effect was wide.
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Affordability

Two studies considered the affordability of interventions, with one study discussing the
cost of face masks (Bundgaard et al., 2020), which may act as a barrier for wider roll-out,
and a second study (Zomer et al., 2016) reporting that although they wanted to provide
hand hygiene products to all daycare centre groups, they could only afford to do so for a
maximum of two groups per centre due to budget restrictions, thus indicating that the
selected intervention was not affordable at scale (see Table 4).

Spill-over effects

Three studies reported on secondary behaviour change (i.e., positive or negative spill-over
to other behaviours), with one study (Zomer et al., 2016) assessing teachers’ supervision
of children’s hand washing (in addition to their own hand washing), a second (Mott et al.,
2007) assessing the impact of the intervention on military leaders’ hand sanitizer use (in
addition to trainees”), and a third (Larson et al., 2009) examining multiple hand hygiene
behaviours in the same group of participants. The first study reported no change, the
second a significant increase in hand sanitizer use, and the third a negative impact on hand
washing with soap (see Table 4).

Equity

Four studies reported on the equity of interventions, with one study (Yardley et al., 2011)
reporting that the intervention was equally effective for participants from high and low
socio-economic status groups and three studies (Azman et al., 2013; Azor-Martinez et al.,
2016; Larson et al., 2009) reporting differential intervention effectiveness by educational
attainment, parental income, or ethnicity, with better outcomes reported in those with
high educational attainment, high parental income, and from a Black ethnic background
(see Table 4).

Quality of included studies

One study received an overall rating of ‘low risk of bias’, with 16 studies rated as ‘some
concern’, 18 as ‘high risk of bias’, and for four studies, an overall rating could not be
applied (see Table 5).

Discussion

This rapid review of interventions to increase personal protective behaviours to limit the
spread of respiratory viruses identified 39 studies conducted across 15 countries. The
majority of interventions targeted hand hygiene and/or face mask use, with one
intervention targeting the catching of droplets in tissues in addition to hand hygiene.
None of the identified interventions focused on avoiding touching the T-Zone,
disinfecting surfaces or maintaining physical distancing. Interventions were typically
delivered in participants’ own homes or in nurseries/schools, targeting children/adult
household members or pre- or school children/teachers. Two- or three-arm study designs
with passive comparators were typically used. The overall quality of included studies was
low, with only one study rated as ‘low risk of bias’. The majority of interventions had a face-
to-face component and delivered a median of three BCTSs; the most frequent were ’Adding
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objects to the environment’, ‘Instruction on how to perform the behaviour’ and
‘Information about health consequences’. Where investigated, interventions were
considered acceptable by participants, with a minority reporting issues with mask wear
discomfort or skin irritation from hand hygiene products. Few studies reported the
practicability, affordability, spill-over effects or equity of interventions. In a narrative
synthesis, interventions targeting hand hygiene behaviour were found to have positive
effects and those targeting face mask use had a mixture of positive and negative effects.
Random-effects meta-analyses of a small number of studies found positive effects of
interventions targeting hand hygiene behaviour and face mask use. However, between-
study heterogeneity was high and the confidence interval for the pooled effect of
interventions targeting face mask use was wide, partly due to the small number of studies
included in the comparison.

Strengths and limitations

This review was conducted rapidly (July-December 2020) with input on the research
questions and review scope from public health and behavioural science experts and lay
members as part of a written stakeholder consultation. However, the pragmatic nature of

Positive

No difference

Target behaviour
. Face mask use
. Hand hygiene behaviour

Outcome

Negative

Indeterminate

1
_

0% 20% 40% 60%

Figure 4. Proportions of reported effects (i.e., positive, negative, no difference, or indeterminate) of
interventions targeting hand hygiene behaviours and face mask use.
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this review, conducted during an ongoing pandemic, also means that it has several
important limitations. First, given the expected large number of hand hygiene studies
related to gastrointestinal infections, we limited the review to studies explicitly studying
behaviour change in relation to respiratory viruses. However, data from interventions
targeting personal protective behaviours to prevent gastrointestinal illness are likely to
add to our understanding of the acceptability, effectiveness, and equity of hand hygiene
interventions. Second, evidence indicates that the relative importance of different
personal protective behaviours may depend on properties of the specific respiratory virus
and context (e.g., fomite transmission may be more pronounced for respiratory syncytial
virus compared with coronaviruses) (Boone & Gerba, 2007). However, at the time of
planning this rapid evidence review, little was known about SARS-CoV-2. We therefore
opted for a broad scope and included interventions targeting personal protective
behaviours to limit the spread of any respiratory viral infection. It was also not possible to
group the results based on the specific viral infections studied as the majority of studies
targeted multiple (as opposed to single) respiratory viral infections and there was little
variability in the viral infections targeted. In addition, as the majority of studies targeted a
host of different viruses within their interventions, this further limits the conclusions that
can be drawn: The perceived susceptibility to different viruses likely differs between, for
example, age groups (Rosenstock, 1974), and tailored intervention strategies may
therefore be needed for younger (vs. older) adults. However, the current review was
unable to address such nuanced questions due to the limited design and reporting of
extant studies and the need to synthesize evidence quickly during an ongoing pandemic.
Third, our electronic search was restricted to two databases, which may have limited the
results, and data extraction was performed by a single reviewer, with a proportion verified
by a second reviewer. Fourth, although most of identified studies were two- or three-arm
RCTs, they were typically designed to study rates of respiratory infection as their primary
outcome, with behaviour change outcomes less clearly reported. This hindered

Lead Author, Year Intervention Control SMD [95% Cl]

N Mean SD N Mean sD

Aiello, 2010 367 52 5.1 552 2 39 H HH 0.72[0.59, 0.86]
Alello, 2012 362 45 41 396 15 2 - 0.94[0.79, 1.09]
Chan, 2007 122 1.53 0.82 122 1.14 035 : —— 0.62[0.36, 0.87]
Kaewchana, 2012 140 5.7 34 135 39 24 Lo 0.61[0.37, 0.85)
Reyes Fernandez, 2015 149 21 14 93 1.7 13 —— 0.29 [0.03, 0.55]

Yardley, 2011 285 45 08 157 41 11 [ 0.44[0.24, 0.63)

Random Effects Model, > = 81.2% - 0.62[0.43, 0.80]

—Tr—T
0 05 1 15
Standardised Mean Difference
Figure 5. Forest plot for the standardized mean difference (d) in the frequency of hand hygiene
behaviour in intervention and control or pre- and post-study comparisons. The comparison in Chan
(Chan et al., 2007) pertains to a pre- and post-study comparison; the remaining studies were two- or
three-arm RCTs.
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Lead Author, Year Intervention Control 0Odds Ratio [95% CI]
Mask + Mask - Mask + Mask -

Barasheed, 2014 56 19 1 78 H S — 20.90 [9.22, 47.36]

Cowling, 2008 10 12 22 52 —_— 1.97[0.74, 5.23]

Cowling, 2009 41 42 14 77 e | 5.37 [2.63, 10.96]

Macintyre, 2009 29 65 23 69 R 1.34[0.70, 2.55]

Random Effects Model, I = 89.7% | c———— 4.14[1.24,13.79]

0.25 2 10 55
Odds Ratio
Figure 6. Forest plot for the odds of compliance with face mask use in intervention compared with
control arms. The comparison in Maclntyre (Macintyre et al., 2009) pertains to the surgical mask
(intervention) vs. the P2 mask arm (control) at the longest point of follow-up.

quantitative synthesis, with only a small number of included studies contributing to meta-
analyses. Future studies specifically designed to examine the effectiveness of interven-
tions on behavioural outcomes are needed. Fifth, in line with guidelines (Wood et al.,
2015), we only coded BCTs when there was clear evidence of their presence;
interventions may have included additional BCTs not documented in this review. Sixth,
as this was a rapid review with limited resources, we limited our analyses of intervention
content to information presented in the published papers and/or available supplementary
materials, and no attempts were made to contact study authors for access to detailed
intervention descriptions. Seventh, as most interventions targeting multiple behaviours
(e.g., hand hygiene and face mask use) did not clearly distinguish BCT's that targeted one
(but not the other) behaviour, and none of the outcome evaluations considered potential
behavioural dependencies (or statistical interactions), it was not possible to consider the
extent of BCT overlap and/or behavioural interactions in the present review. Finally, due
to the small number of studies available for meta-analysis, we were unable to group studies
by, for example, population type, study setting, type of virus, type of outcome assessment,
etc., which would have further improved our understanding of intervention effectiveness.

Implications for policy and practice

Although we caution against drawing firm conclusions due to the low quality of the
evidence, positive effects of interventions targeting hand hygiene behaviour and face
mask use were observed, with the majority of interventions providing free hand hygiene
products and/or face masks to participants in addition to instructions on how to perform
the behaviour and information about health consequences. As far as is practicably feasible,
authorities should aim to provide free products to staff, clients, and visitors during
respiratory viral epidemics. The limited range of BCT's detected in published intervention
descriptions may suggest a missed opportunity for harnessing techniques indicated by
relevant behaviour change theory and evidence. We encourage policymakers and health
care practitioners to work collaboratively with behavioural scientists to incorporate
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techniques that theory or evidence predicts are effective for enabling personal protective
behaviours (Warren-Gash et al., 2012), such as techniques targeting motivational or self-
regulatory processes. For example, while hand hygiene is a well-established, often private
and widely accepted protective behaviour that most people have long experience with,
face mask wearing is a relatively new (at least in some countries), public behaviour, where
there is more debate and uncertainties about the impact of the behaviour among the
public and scientists (Cowling, Zhou, Ip, Leung, & Aiello, 2010). It is therefore important
to involve behavioural scientists in the development of any new interventions targeting
personal protective behaviours in the context of respiratory viral infections to help map
out potential influences (e.g., social, self-regulatory) that may help or hinder the target
behaviour, acknowledging that different interventions are likely needed for different
behaviours.

Avenues for future research

Findings highlight the need for evaluations of interventions to support people to avoid
touching the T-Zone, disinfect surfaces, maintain physical distancing, and ensure efficient
ventilation. Ventilation is increasingly seen as an important personal protective behaviour
but was missed from the present review as it was planned during an earlier epidemic
phase when the emphasis was on viral transmission via droplets rather than aerosols
(Anderson, Turnham, Griffin, & Clarke, 2020; Morawska & Milton, 2020). In addition, we
need studies designed to detect effects on behavioural outcomes and data on the
affordability and equity of interventions to increase personal protective behaviours,
particularly in low- and middle-income countries. Although the provision of hand hygiene
products and face masks may offset costs related to primary and secondary care or work
absenteeism for those with severe respiratory viral illness, the provision of free products at
scale may be prohibitively costly. Future research involving health and social care
economists should evaluate the cost-effectiveness of different types of interventions to
enable personal protective behaviours, including those targeting motivational and self-
regulatory processes. We also need further evidence from studies evaluating interventions
to improve adherence to face mask use, with unclear results observed at present. Finally,
due to the small number of studies with data suitable for meta-analysis, we did not conduct
moderator analyses to examine whether, for example, particular BCTs, broader content
categories, or the unit of randomization (e.g., individual vs. cluster) were related to
intervention effectiveness; this would be important to examine in future meta-analyses
with larger sample sizes. We did not consider here the use of, for example, the Theoretical
Domains Framework (Cane, O’Connor, & Michie, 2012) when coding the mechanisms of
action of interventions; this may be useful to consider in future empirical studies and
evidence reviews. Finally, although evidence generation during ongoing pandemics is
challenging (with a need to balance a pragmatic approach and limited resources with
scientific rigour), drawing primarily on studies conducted outside the pandemic setting to
inform what behavioural interventions to implement is suboptimal. We therefore
recommend that experimental studies of behavioural interventions are prioritized during
future respiratory viral pandemics.

Conclusions
This rapid review identified 39 studies across 15 countries with interventions targeting
hand hygiene and/or face mask use. Positive effects of interventions targeting hand
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hygiene were observed, with unclear results for interventions targeting face mask use.
There was a lack of evidence for interventions targeting most behaviours of interest within
this review.
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Appendix S1. Search strategy.
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