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Abstract

Obijectives: We aimed to identify psychological factors
associated with the use of facemasks in shops in England
following removal of legal requirements to do so, and to
compare associations with and without legal restrictions.
Design: Repeated cross-sectional online surveys (z~=2000
adults) between August 2020 and April 2022 (68,716 re-
sponses from 45,682 participants) using quota sampling.
Methods: The outcome measure was whether those who
had visited a shop for essentials in the previous seven days
reported always having worn a facemask versus sometimes
or not at all. Psychological predictor variables included
worry, perceived risk and severity of COVID-19 and the
perceived effectiveness of facemasks. Socio-demographic
variables and measures of clinical vulnerability were also
measured. For the period following removal of legal restric-
tions, multivariable regression was used to assess associa-
tions between the primary outcome variable and predictors
adjusting for socio-demographic and clinical vulnerability
measures. The analysis was repeated including interactions
between psychological predictors and presence versus ab-
sence of legal restrictions.

Results: Worry about COVID-19, beliefs about risks and
severity of COVID-19 and effectiveness of facemasks were
substantially and independently associated with the use of
facemasks. Removal of legal obligations to wear facemasks
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was associated with a 25% decrease in wearing facemasks
and stronger associations between psychological predictors
and wearing facemasks.

Conclusions: Legal obligations increase rates of wearing a
facemask. Psychological factors associated with wearing a
facemask could be targets for interventions aiming to alter
rates of wearing a facemask. These interventions may be
more effective when there are no legal obligations to wear a
face covering in place.
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adherence, COVID-19, facemasks, infectious disease, pandemic
management, protective behaviours, public health

Statement of contribution

What is already known on this topic

e Facemasks have been widely recommended and used to reduce the transmission of
COVID-19.

* Adherence to the use of facemasks has been variable across times and places and between
individuals.

* Psychological and demographic factors have been predictive of various behaviours related to
COVID-19.

What this study adds

 Rates of wearing a facemask were higher when a legal obligation to do so was in place.

* Wearing facemasks was associated with psychological factors including perceived behav-
ioural impact.

 Associations were stronger when there was no legal requirement to wear facemasks.

INTRODUCTION

Facemasks have been routinely used to protect people from spreading and acquiring infectious diseases
in countries in South East Asia and in health care settings for decades. They were widely used globally
during the COVID-19 pandemic when transmission rates were high. However, rates of adoption have
varied by country (Badillo-Goicoechea et al., 2021). Evidence has been accumulating for their effec-
tiveness from data collected using different methodologies, for example, observational data (Leffler
et al., 2020), modelling based on large numbers of international datasets (Leech et al., 2022), a cluster-
randomized trial of villages across Bangladesh (Abaluck et al., 2022) and evidence synthesis (Brainard
et al., 2020; Talic et al., 2021). At the same time, a robust academic debate has taken place focusing on
the limitations of the existing data and the potential costs of facemask wearing (Greenhalgh et al., 2022).
This has left many policymakers and members of the public uncertain as to the value of facemasks. A re-
cent Cochrane review found inconclusive evidence as to whether interventions to promote mask wear-
ing slow the spread of respiratory infections, although there remain calls for more robust randomized
controlled trials (Jefferson et al., 2023). Note that in this paper we use the term facemasks to mean both
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masks (e.g., surgical facemasks) and face coverings (e.g., multi-layered cloth masks), recommended or
mandated for use in public and community settings throughout the COVID-19 pandemic.

Legal obligations to wear facemasks differed between the four UK nations. In England, facemasks
were mandated on public transport, in shops and restaurants in June (Department for Transport, Grant
Shapps, n.d.), July, (Department of Health and Social Care, Matt Hancock, n.d.) and September 2020
(Cabinet Office, n.d.), respectively. Legal requirements were lifted in July 2021 (2021) and then re-
imposed following high transmission of the Omicron variant in November 2021 for public transport
and shops (2021) and most public indoor spaces in December (Prime Ministet's Office 10 Downing
Street, 2021). All facemask mandates were then lifted six weeks later at the end of January 2022 (2022).

Throughout the pandemic, there has been evidence that psychological factors were associated with en-
gaging with protective behaviours (Smith et al., 2022a, 2022b, 2022c, 2022d). Theories of health behaviour
suggest mechanisms through which psychological factors may contribute to behaviour. The Protection
Motivation Theory would propose that threat appraisal (i.e., perceived susceptibility and severity of
COVID-19) and coping appraisal (i.e., perceived effectiveness of wearing a facemask and perceived self-
efficacy for wearing a facemask [capacity to wear a facemask]) affect intention to engage in facemask wear-
ing, with intention ultimately affecting behaviour (Rogers, 1975). Wearing a facemask was associated with
higher perceived severity of COVID-19, higher perceived susceptibility to COVID-19, higher perceived
effectiveness of masks and higher self-efficacy (Chen & Lei, 2022; White et al., 2022). Qualitative data have
also identified the influence of government recommendations, perceived effectiveness and perceived vul-
nerability to infection in the decision to wear a facemask (He et al., 2022).

Most research investigating factors associated with wearing a facemask was conducted at the start of
the pandemic, as facemasks were being legally obligated. However, future infectious disease outbreaks
may once again lead to recommendations to wear face coverings in the absence of legal compulsion. It
is therefore important to study factors associated with wearing a facemask in times when wearing one
is not a legal obligation. In the United Kingdom, one large cross-sectional study conducted in January
to February 2022 investigated wearing a facemask and associations with socio-demographic and psy-
chological variables, finding that greater capability, opportunity and motivation were associated with
wearing a facemask (Armitage et al., 2023). People living in England, men, and those of White ethnicity
were less likely to wear facemasks. However, this study asked people to report on their facemask wearing
behaviour in the previous week, over a time that spanned changing of guidance.

In the United Kingdom, a national study of 64 cross-sectional surveys over 2years (February
2020—January 2022; #»= 2000 per wave) found that the greatest variations in facemask wearing, social
mixing and hand cleaning reflected changes to government rules (Smith et al., 2022¢). This finding
for facemasks is consistent with global trends across 38 countries (Badillo-Goicoechea et al., 2021).
Although survey data are self-report, there is evidence that self-reported rates of ‘always’ wearing a
facemask are a reliable measure of observed behaviour, with observed rates of 65% (in supermarkets)
and 62% (at bus stops) and self-reported rates of 63% (in shops for groceries/pharmacy) and 62% (on
public transport respectively) having been recorded in the United Kingdom in one week during 2021
(Davies et al., 2023).

In this study, we sought to identify potential targets for communication campaigns that may be har-
nessed to increase facemask wearing when legal obligations are not actively in force. Beliefs and feelings
about an infectious disease and about facemasks would be a potential target for such campaigns if they
turned out to be important influences on facemask wearing.

The current study addresses two key questions:

1. Following the point at which all legal requirements for facemask wearing were lifted, what
factors were associated with facemask wearing in shops?

2. Were there differences between factors associated with facemask wearing in shops, when legal re-
quirements were or were not in force?
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METHODS
Design

Data were from a repeated, cross-sectional online survey (#=2000 UK adults) using quota sampling
(age and sex combined, and region). There were a total of 73 waves of data collection, numbered from 1
to 72, with an additional survey numbered 63.5 (as it was hastily included in response to the emergence
of the Omicron vatiant). Full background is available at: http://ept.hpru.niht.ac.uk/out-research/resea
rch-themes/response/corsair-study. In this paper, we use data from wave 54 (26-27 July 2021) to wave
72 (11-13 April 2022). To be eligible, participants had to be aged 16years or older and living in the
United Kingdom. The dataset was restricted to people living in England only, as there were different
legal obligations for wearing a face covering in the different nations. Questions about wearing a face
covering were only asked to those who reported having attended that location at least once in the last
week. Therefore, analyses are based on 31,490 responses from 24,100 participants who had visited a
shop for groceries/pharmacy in the last seven days.

Measures

The outcome measure was: ‘While you were doing each of these activities in the past seven days, did you
wear a face covering? In shops, for groceties/pharmacy. Yes — on all occasions | Yes — on some occasions | No,
not at all’. This question was only asked to those who reported that they had gone into grocery shops or
pharmacies in the previous seven days. We restricted to groceries and pharmacies (further referred to
as ‘for essentials’) as these were where shopping activity was often carried out and non-essential shops
were shut during various lockdowns.

The psychological measures were:

1. Worry about COVID-19: ‘Overall, how worried are you about coronavirus? Extremely worried
/ very worried | somewhat worried | not very worried | not at all worried | don't know [coded as
missing]’

2. Perceived risk of COVID-19 to self: “To what extent do you think coronavirus (COVID-19) poses a
tisk to you personally? Major risk | significant risk | moderate risk | minor risk | no risk at all | don't know
Jeoded as missing]’

3. Perceived risk of COVID-19 to people in UK: “To what extent do you think coronavirus (COVID-19)
poses a tisk to people in the UK? Major risk / significant risk | moderate risk | minor risk | no risk at all |
don't kenow [coded as missing]’

4. Perceived severity of COVID-19: ‘Coronavirus would be a serious illness for me. Strongly agree / agree /
neither agree nor disagree | disagree | strongly disagree | don't know [coded as missing]’

5. Perceived exposure to COVID-19: ‘It is likely that some of the people I come into contact with in the
next seven days will have coronavirus. Strongly agree / agree | neither agree nor disagree | disagree / strongly
disagree | don't know [coded as missing]’

6. Perceived effectiveness: ‘An effective way to prevent the spread of coronavirus (COVID-19) is to...
wear a facemask or another face covering (such as a scarf) when out and about. Strongly agree / agree /
neither agree nor disagree | disagree | strongly disagree | don't know [coded as missing]’

7. Self-efficacy: ‘How confident are you that, if you wanted to, you could... wear a face mask or another
face covering (such as a scarf) when out and about. Strongly agree / agree | neither agree nor disagree | disagree
/ strongly disagree | don't know [coded as missing]’

8. Perceived behavioural impact: ‘My personal behaviour has an impact on how COVID-19 spreads.
Strongly agree | agree | neither agree nor disagree / disagree | strongly disagree | don't know [coded as missing]’

1]u0//:SdnY) SUORIPLOD PUe SWie | 8L} 88S *[£202/80/20] U0 ARiq1T3UNUO ABIIM ‘88 .L AQ #892T dula/TTTT 0T/10p/wW00" A3 1M Are.q i putjuo-gnuydAsdsday/sdny wiosy papeojumoq ‘0 ‘28281702

o oM

85U9017 SUOWIWOD A1) 3(qedl jdde au Aq pausenod s ssjole YO ‘8N JO Se|ni Joj Areiqi auluo 481 Uo (SUo1puod-pue


http://epr.hpru.nihr.ac.uk/our-research/research-themes/response/corsair-study
http://epr.hpru.nihr.ac.uk/our-research/research-themes/response/corsair-study

WEARING A FACEMASK IN SHOPS, ENGLAND | 5

Demographic, social and health measures were gender, age, employment status, highest level of
education, ethnicity and how many people lived in their household. We derived region (ONS group-
ings; Office for National Statistics, n.d.) and index of multiple deprivation (Ministry of Housing
Communities & Local Government, 2019) from participants' postcode. Participants were also asked
whether they had a dependent child, they had a chronic illness and whether a household member
had a chronic illness. Participants were categorized as being at high risk of COVID-19 according to
NHS guidance (NHS, 2021). Socio-economic grade was derived from an item asking participants
the occupation of the highest earner in the household (Ipsos MediaCT, 2009). Financial hardship
was computed by summing answers from three items (I am finding my current living situation dif-
ficult, I am struggling to make ends meet, I am skipping meals I would usually have; each scored
on a five-point Likert scale from strongly disagree to strongly agree) to give a score ranging from 3
(least hardship) to 15 (most hardship). Items were categorized in line with previous analyses from
the CORSAIR dataset (Smith et al., 2022a).

Ethics

This work was part of a service evaluation of the Department of Health and Social Care's public com-
munications campaign, and following advice from King's College London Research Ethics Committee,
was exempt from requiring ethical approval.

Consent was implied by participants' completion of the survey. This is in line with industry stan-
dards. Participants were members of online research panels, who had consented to being contacted to
take part in online surveys.

Analysis

As a result of the reported alignment between self-reported and directly observed facemask wearing
‘on all occasions’ (Davies et al., 2023), wearing a facemask was recoded into a binary variable: wear-
ing a face covering on all occasions versus sometimes or never wearing a facemask. To investigate
the first research question, only waves where there was no legal obligation to wear a facemask were
selected (waves 54—62 [26 July 2021-17 November 2021], and waves 68—72 [14 February 2022-13 April
2022]). Therefore »=21,453 responses were investigated. We used generalized estimating equations
(GEEs) with an unstructured correlation structure to investigate associations between psychological,
demographic, social and health measures, and wearing a facemask, accounting for repeat participants.
We adjusted for survey wave, region, gender, age (raw and quadratic), presence of a dependent child
in the household, having a chronic illness oneself, having a household member who has chronic ill-
ness, employment status, socio-economic grade, index of multiple deprivation, highest educational or
professional qualification, ethnicity, living alone, and financial hardship. Items asking about perceived
effectiveness and self-efficacy were not included in all waves; therefore, number of respondents in these
analyses are lower (perceived effectiveness included in waves 55, 57, 59, 61, 69; perceived self-efficacy
included in waves 55, 57, 59, 61, 69, 71).

To investigate the second research question, whether legal obligations influenced factors associated
with wearing a facemask, we used data from 26 July 2021 (wave 54) onwards. This covered a period of
time when legal obligations were (waves 63.5—66 [6 December 2021-20 January 2022]) and were not
(waves 54—62 [26 July 2021-17 November 2021], and waves 68—72 [14 February 2022—13 April 2022])
in place. Waves 63 (29 November—1 December 2021) and 67 (31 January—2 February 2022) were coded
as missing as data collection spanned times when legal obligations were and were not in place.

We created interaction terms between face covering legal obligations in place and psychological
factors. Multivariable analyses were used to investigate associations between outcomes, explanatory
variables (as above), facemask legal obligations in place, and interaction terms, adjusting for region,
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gender, age (raw and quadratic), presence of a dependent child in the household, having a chronic ill-
ness oneself, having a household member who has chronic illness, employment status, socio-economic
grade, index of multiple deprivation, highest educational or professional qualification, ethnicity, living
alone, financial hardship, and face covering legal obligations being in place. For these analyses, we did
not investigate wave as it superseded presence of legal obligations.

All analyses used non-weighted data. We present raw p-values, but to account for multiple compari-
sons (7= 25), we applied a Bonferroni correction to our significance level (» <.002).

RESULTS

A total of 31,490 responses from 24,100 respondents were included in the analyses. There were 578
missing a unique participant identifier (1.8%). 19,414 participants completed the survey once, while
4696 completed the survey more than once. Demographic variables are presented per response in
Table 1.

Rates of people wearing a face covering in grocery shops or pharmacies and details as to when
different facemask policies were in place between 3 August 2020 and 13 April 2022 are shown in
Figure 1.

Question 1: Following the point at which all legal requirements for facemask
wearing were lifted, what factors were associated with mask wearing in
shops?

When no legal obligations were in place, wearing a face covering on all occasions in shops was posi-
tively associated with all psychological predictors (adjusted odds ratios and 95% confidence intervals in
brackets): worry about COVID-19 (1.87; 1.81-1.93), perceived risk of COVID-19 to self (1.51; 1.47-1.56),
perceived risk of COVID-19 to people in the United Kingdom (1.62; 1.57-1.68), perceived severity of
COVID-19 (1.53; 1.49-1.58); perceived exposure to COVID-19 (1.19; 1.15-1.22), perceived effective-
ness (2.21; 2.08-2.35), self-efficacy (2.11; 1.98—2.23) and perceived behavioural impact (1.47; 1.43—1.52).
For full details, see Table 2.

TABLE 1 Demographic variables per response.

Attribute Level N %
Gender Male 14,745 46.8
Female 16,627 52.8
Prefer to self-describe 90 3
Prefer not to say 28 1
Age Range from 16 to over 100years M=48.2 SD=18.1
Ethnicity White British 25,972 82.5
White other 1639 5.2
Mixed 851 2.7
Asian/Asian British 1746 5.5
Black/Black British 922 2.9
Arab/Other 181 .6
Prefer not to say 179 .0

Abbreviations: M, mean; N, number; SD, standard deviation.
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FIGURE 1 Rates of people wearing a face covering in shops for groceries/pharmacy between 3 August 2020 and 13
April 2022. Error bars are 95% confidence intervals. Dashed vertical lines in blue depict changes in legal obligations about
social mixing. Dashed vertical lines in black depict changes in legal obligations about wearing a face covering.

Question 2: Were there differences between factors associated with facemask
wearing in shops, with and without legal requirements?

Removal of legal requirements to wear facemasks was associated with a 25% decrease from 79.9% to
55% in wearing facemasks on all occasions (Table 3). There were stronger associations between psycho-
logical factors and facemask wearing in shops when wearing facemasks was not a legal requirement, for
all but two factors: self-efficacy and perceived exposure to COVID-19 (Table 3). Thus, people's likeli-
hood of wearing a facemask was more likely to be influenced by worry (1.35; 1.26—1.44), perceived risk
to self (1.25; 1.17-1.33), perceived risk to others (1.28; 1.19-1.37), perceived severity (1.28; 1.21-1.36),
perceived effectiveness (1.24; 1.12—1.38) and perceived behavioural impact (92; .86—98) when legal
requirements were not in place, compared to when they were.

DISCUSSION

This analysis of 31,490 responses from 24,100 adults in England between August 2020 and April 2022
showed that wearing facemasks in shops was strongly associated with the eight psychological predictors
measured: worry about COVID-19, perceived risk of COVID-19 to self, perceived risk of COVID-19
to people in the United Kingdom, perceived severity of COVID-19, perceived exposure to COVID-19,
perceived effectiveness, self-efficacy and perceived behavioural impact. This is in line with previous
research (Armitage et al., 2023; Chen & Lei, 2022; He et al., 2022; White et al., 2022), and theories of
health behaviour (Rogers, 1975). Similar to previous research, we found that rates of wearing a facemask
were higher when it was legally obligated (Badillo-Goicoechea et al., 2021; He et al., 2022).

For all but two psychological factors associated with wearing a facemask, these associations were
significantly stronger when legal requirements were not in place, compared to when they were. These
findings suggest that without legal obligations, people may be more influenced by their emotions, per-
ceptions and beliefs. The association between wearing a facemask and perceived exposure to COVID-19
was not changed by legal requirements, nor was self-efficacy. Whilst it is not possible to establish why
this would be the case using our data, it may be linked to a number of factors such as messaging that
accompanied the lifting of restrictions emphasizing that COVID-19 was still circulating. Given the
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14 SMITH ET AL.

relative ease of use and ubiquity of availability of facemasks, there may be a self-efficacy ‘ceiling effect’,
or alternatively a floor effect for those who for various reasons may be unable to wear a facemask.

These data have two key implications. First, in the absence of regulation, psychological factors relat-
ing to perceived risk and efficacy are strongly associated with facemask wearing and therefore poten-
tially important targets for social marketing campaigns. Interventions should be evidence-based and
target potentially modifiable beliefs. Previous mask wearing was the greatest predictor of subsequent
mask wearing (Conroy et al., 2022). Therefore, efforts to increase wearing a facemask in future out-
breaks of infection should focus on those known to be less adherent during the COVID-19 pandemic.
Recent review evidence has found mixed results for interventions aiming to increase the use of face-
masks (Perski et al., 2022). Another study investigating whether a mental imagery intervention affected
wearing a facemask found no intervention effects (Conroy et al., 2022). During future severe infectious
disease outbreaks, ensuring that members of the public have a clear understanding of the risks involved
and how these might be mitigated by the use of masks will be important in determining adherence.
Where there is genuine debate as to either of these areas, this could be expected to reduce adherence.
In the United Kingdom, there was much debate at the start of the pandemic about the effectiveness
of wearing a facemask (BBC News, 2020). This is likely to have reduced the public's perceived effec-
tiveness of wearing a face covering, a belief we and others have found to be associated with wearing a
facemask (Chen & Lei, 2022; White et al., 2022). Ultimately, this is likely to have had the effect of re-
ducing engagement with this protective behaviour. This should act as further motivation for researchers
to evaluate the effectiveness of facemasks using large, methodologically robust randomized controlled
trials (Jefferson et al., 2023): the public require clear information on this to inform their decisions.

Second, regulation is an effective way of increasing adherence to facemask wearing. Where restric-
tions must be put in place rapidly or require high levels of uptake to be effective, regulation should be
considered.

One caveat of all survey-based data is that they involve self-report. Notably though, our binary out-
come variable (wearing face coverings on all occasions vs. sometimes or never) was chosen because of
evidence of alignment between self-reported and directly observed wearing of face coverings, which
provides some additional confidence (Davies et al., 2023). While people generally over-report socially
desirable behaviours, the current study was about predictors, and predictor variation over two differ-
ent scenarios, so the findings are less likely to be skewed by social desirability bias. The use of cross-
sectional survey data means that we could not investigate temporality of results and could not infer the
direction of causality. Other limitations of cross-sectional surveys include sampling biases. In order to
be able to collect data in a timely fashion, participants had previously signed up to receiving surveys,
with quota sampling used to match the national profile by age, sex and region. This cannot guarantee
national representativeness and respondents may systematically differ from the general public. However,
other methods would be impractical for research of this nature.

Another caveat relates to the context during which data collection occurred. People's perceptions
of COVID-19 may vary based on what they hear from the government and the media, but also based
on their attitude towards the government and the media. For example, during the survey period, the
‘Partygate’ story, which related to politicians and staff in the UK government breaking COVID-19
regulations, was unfolding. The story was first reported on 30 November 2021 (Pippa Crerar, 2021),
during data collection for wave 63, with further revelations over the course of the remainder of the
survey waves.

While case rates fluctuated over the course of the data collection period, the perception among most
people in the United Kingdom was that the pandemic was ongoing. Rhetoric and perceptions have sub-
sequently changed — whether the associations we observed hold in the same way, while a government is
encouraging people to return to ‘business as usual’ is unclear.

Psychological factors relating to the risks of COVID-19 were important predictors of facemask
usage, with the strength of those relationships mostly higher after legal regulations were dropped.
Maintaining appropriate awareness of the risks of a disease is important in achieving recommended be-
haviours during periods of legal enforcement, but even more so outside of periods of legal enforcement.

85U8017 SUOWIWOD 3A1RR.ID 3(ceo! dde a3 Ag peusenob ke Ssofie YO ‘8sN JO S3|nJ o A%eJq1 3UIIUO AB|IA UO (SUORIPUOD-PUR-SLLBY WD A3 1M ARe1q 1 BU 1 UO//SANY) SUORIPLIOD PUe SWi8 | 8U3 89S *[£202/80/20] U0 ARiqITaUlUO A8]IM 88.L AQ #892T dula/TTTT 0T/10p/ w00 A 1M Ateiqipuljuo-gnuydAsdsday/sdny wiosy papeojumoq ‘0 ‘28281702



WEARING A FACEMASK IN SHOPS, ENGLAND | 15

AUTHOR CONTRIBUTIONS

Louise E. Smith: Conceptualization; formal analysis; methodology; writing — original draft.
Robert West: Conceptualization; methodology; writing — review and editing. Henry W. W. Potts:
Conceptualization; funding acquisition; methodology; writing — review and editing. Richard Amlét:
Conceptualization; funding acquisition; methodology; writing — review and editing. Nicola T. Fear:
Conceptualization; funding acquisition; methodology; writing — review and editing. G. James Rubin:
Conceptualization; funding acquisition; methodology; writing — review and editing. Susan Michie:
Conceptualization; funding acquisition; methodology; writing — original draft.

FUNDING INFORMATION

This work was funded by the National Institute for Health and Care Research (NIHR) Health Services and
Delivery Research programme. LS, RA and GJR are supported by the National Institute for Health and
Care Research Health Protection Research Unit (NTHR HPRU) in Emergency Preparedness and Response,
a partnership between the UK Health Security Agency, King's College London and the University of East
Anglia. RA is also supported by the NIHR HPRU in Behavioural Science and Evaluation, a partnership
between the UK Health Security Agency and the University of Bristol. HWWP has received funding from
Public Health England and NHS England. HWWP receives consultancy fees to his employer from Ipsos
MORI and has a PhD student who works at and has fees paid by Astra Zeneca. NTF is part funded by
a grant from the UK Ministry of Defence. The views expressed are those of the authors and not neces-
sarily those of the NIHR, UK Health Security Agency, the Department of Health and Social Care or the
Ministry of Defence. Surveys were commissioned and funded by Department of Health and Social Care
(DHSC), with the authors providing advice on the question design and selection. Preliminary results were
made available to DHSC and the UK's Scientific Advisory Group for Emergencies.

CONFLICT OF INTEREST STATEMENT

All authors had financial support from NIHR for the submitted work. RA is an employee of the UK
Health Security Agency (UKHSA); HWWP has received additional salary support from Public Health
England and NHS England; HWWP receives consultancy fees to his employer from Ipsos MORI and
has a PhD student who works at and has fees paid by Astra Zeneca; NTT is a participant of an independ-
ent group advising NHS Digital on the release of patient data. All authors were participants of the UK's
Scientific Advisory Group for Emergencies or its subgroups. There are no other financial relationships
with any organizations that might have an interest in the submitted work in the previous three years and
no other relationships or activities that could appear to have influenced the submitted work.

DATA AVAILABILITY STATEMENT
The data are owned by the UK's Department of Health and Social Care, so no additional data are avail-
able from the authors.

ETHICS STATEMENT

This work was conducted as a service evaluation of the Department of Health and Social Care's pub-
lic communications campaign and was exempt from requiring ethical approval following advice from
King's College London Research Ethics Committee.

ORCID

Lonise E. Smith ‘© https://otcid.org/0000-0002-1277-2564
Robert West (2 https://otrcid.org/0000-0001-6398-0921

Henry W. W. Potts © https://otcid.org/0000-0002-6200-8804
Richard Amlét © https://otcid.org/0000-0003-3481-6588
Nicola T. Fear ® https://otcid.org/0000-0002-5792-2925

G. James Rubin @ https://otcid.org/0000-0002-4440-0570
Susan Michie © https://otcid.org/0000-0003-0063-6378

85U8017 SUOWIWOD 3A1RR.ID 3(ceo! dde a3 Ag peusenob ke Ssofie YO ‘8sN JO S3|nJ o A%eJq1 3UIIUO AB|IA UO (SUORIPUOD-PUR-SLLBY WD A3 1M ARe1q 1 BU 1 UO//SANY) SUORIPLIOD PUe SWi8 | 8U3 89S *[£202/80/20] U0 ARiqITaUlUO A8]IM 88.L AQ #892T dula/TTTT 0T/10p/ w00 A 1M Ateiqipuljuo-gnuydAsdsday/sdny wiosy papeojumoq ‘0 ‘28281702


https://orcid.org/0000-0002-1277-2564
https://orcid.org/0000-0002-1277-2564
https://orcid.org/0000-0001-6398-0921
https://orcid.org/0000-0001-6398-0921
https://orcid.org/0000-0002-6200-8804
https://orcid.org/0000-0002-6200-8804
https://orcid.org/0000-0003-3481-6588
https://orcid.org/0000-0003-3481-6588
https://orcid.org/0000-0002-5792-2925
https://orcid.org/0000-0002-5792-2925
https://orcid.org/0000-0002-4440-0570
https://orcid.org/0000-0002-4440-0570
https://orcid.org/0000-0003-0063-6378
https://orcid.org/0000-0003-0063-6378

16 | SMITH Er AL

TWITTER
Louise E. Smith W @louisesmith142
Susan Michie W @susanmichie

REFERENCES

Abaluck, J., Kwong, L. H., Styczynski, A., Haque, A., Kabir, M. A., Bates-Jefferys, E., Crawford, E., Benjamin-Chung, J.,
Raihan, S., Rahman, S., Benhachmi, S., Bintee, N. Z., Winch, P. J., Hossain, M., Reza, H. M., Jaber, A. A., Momen, S. G.,
Rahman, A., Banti, F. L., ... Mobarak, A. M. (2022). Impact of community masking on COVID-19: A cluster-randomized
trial in Bangladesh. Science, 375(6577), eabi9069.

Armitage, C. J., Keyworth, C., Gartland, N., Coleman, A., Fishwick, D., Johnson, S., & van Tongeren, M. (2023). Identifying
targets for interventions to support public use of face coverings. British Journal of Health Psychology., 28(1), 208—220.

Badillo-Goicoechea, E., Chang, T. H., Kim, E., LaRocca, S., Morris, K., Deng, X., Chiu, S., Bradford, A., Garcia, A., Kern,
C., Cobb, C., Kreuter, I., & Stuart, E. A. (2021). Global trends and predictors of face mask usage during the COVID-19
pandemic. BMC Public Health, 21(1), 2099.

BBC News. (2020). Coronavirus: UK to be ‘guided by scientists’ on face masks, 17 April 2020. https://www.bbc.co.uk/news/
uk-52321378

Brainard, J., Jones, N. R., Lake, I. R., Hooper, L., & Hunter, P. R. (2020). Community use of face masks and similar barriers to
prevent respiratory illness such as COVID-19: A rapid scoping review. Euro Surveillance, 25(49), 2000725.

Cabinet Office Coronavirus (COVID-19): What has changed — 22 September 2020. https://www.gov.uk/government/news/coron
avirus-covid-19-what-has-changed-22-september

Chen, C. Y., & Lei, M. (2022). Psychosocial factors associated with mask-wearing behavior during the COVID-19 pandemic.
Psychology, Health &> Medicine, 27(9), 1996—20006.

Conroy, D., Smith, D. M., & Armitage, C. J. (2022). Very small effects of an imagery-based randomised trial to promote adher-
ence to wearing face coverings during the COVID-19 pandemic and identification of future intervention targets. Psychology
& Health, 1-21. https://doi.org/10.1080/08870446.2021.2012574

Pippa Crerar. (2021). Boris Jobnson ‘broke Covid lockdown rules’ with Downing Street parties at Xmas. https://www.mirror.co.uk/news/
politics/boris-johnson-broke-covid-lockdown-25585238

Davies, R., Martin, A. F., Smith, L. E., Mowbray, F., Woodland, L., Amlot, R., & Rubin, G. J. (2023). The impact of
“freedom day” on COVID-19 health protective behaviour in England: An observational study of hand hygiene, face
covering use and physical distancing in public spaces pre and post the relaxing of restrictions. [RSM Open, 14(3),
20542704231153563.

Department for Transport, Grant Shapps Face coverings to become mandatory on public transport 2020. https://www.gov.uk/gover
nment/news/face-coverings-to-become-mandatory-on-public-transport

Department of Health and Social Care, Matt Hancock Face coverings to be mandatory in shops and supermarkets from 24 July
2020. https://www.gov.uk/government/speeches/face-coverings-to-be-mandatory-in-shops-and-supermarke
ts-from-24-july

. (2022). England returns to Plan A as regulations on face coverings and COVID Passes change today [press release]. https://www.gov.uk/
government/news/england-returns-to-plan-a-as-regulations-on-face-coverings-and-covid-passes-change-today

Greenhalgh, T., Ozbilgin, M., & Tomlinson, D. (2022). How covid-19 spreads: Narratives, counter narratives, and social dramas.
BM], 378, ¢069940.

He, W., Cai, D., Geng, G., & Klug, D. (2022). Factors influencing wearing face mask in public during COVID-19 outbreak: A
qualitative study. Disaster Medicine and Public Health Preparedness, 17, ¢141.

Ipsos MediaCT. (2009). Social grade: A classification tool. https://www.ipsos.com/sites/default/files/publication/6800-03/Media
CT_thoughtpiece_Social_Grade_July09_V3_WEB.pdf

Jefferson, T., Dooley, L., Ferroni, E., Al-Ansary, L. A., van Driel, M. L., Bawazeer, G. A, Jones, M. A, Hoffmann, T. C., Clark,
J., Beller, E. M., Glasziou, P. P., & Conly, J. M. (2023). Physical interventions to interrupt or reduce the spread of respira-
tory viruses. Cochrane Database of Systematic Reviews, 1, CD006207.

Leech, G., Rogers-Smith, C., Monrad, J. T., Sandbrink, J. B., Snodin, B., Zinkov, R., Rader, B., Brownstein, J. S., Gal, Y.,
Bhatt, S., Sharma, M., Mindermann, S., Brauner, J. M., & Aitchison, L. (2022). Mask wearing in community settings
reduces SARS-CoV-2 transmission. Proceedings of the National Academy of Sciences of the United States of America, 119(23),
€2119266119.

Leffler, C. T., Ing, E., Lykins, J. D., Hogan, M. C., McKeown, C. A., & Grzybowski, A. (2020). Association of Country-wide
Coronavirus Mortality with demographics, testing, lockdowns, and public wearing of masks. The American Jonrnal of Tropical
Medicine and Hygiene., 103(6), 2400-2411.

. (2021). Measures against Omicron variant come into effect: 30 November 2021 [press release]. https://www.gov.uk/government/news/
measures-against-omicron-variant-come-into-effect-30-november-2021

Ministry of Housing Communities & Local Government. (2019). English indices of deprivation 2019. https://www.gov.uk /gover
nment/statistics/english-indices-of-deprivation-2019

NHS. (2021). Who is at high risk from coronavirus (COVID-19). https://www.nhs.uk/conditions/coronavirus-covid-19/peopl
e-at-higher-risk /who-is-at-high-risk-from-coronavirus/

//:5dnY) SuoNIpUOD pue SULB | 3y} 89S *[£202/80/20] U0 Aleiqiauluo AS(IM 89 L AQ ¥89ZT dyla/TTTT OT/10p/L0d A8 1M Al pul U0 gnydAsdsda//:sdny wouy pspeojumoq ‘0 ‘/828r0z

o oM

85U9017 SUOWIWOD A1) 3(qedl jdde au Aq pausenod s ssjole YO ‘8N JO Se|ni Joj Areiqi auluo 481 Uo (SUo1puod-pue


https://twitter.com/louisesmith142
https://twitter.com/susanmichie
https://www.bbc.co.uk/news/uk-52321378
https://www.bbc.co.uk/news/uk-52321378
https://www.gov.uk/government/news/coronavirus-covid-19-what-has-changed-22-september
https://www.gov.uk/government/news/coronavirus-covid-19-what-has-changed-22-september
https://doi.org/10.1080/08870446.2021.2012574
https://www.mirror.co.uk/news/politics/boris-johnson-broke-covid-lockdown-25585238
https://www.mirror.co.uk/news/politics/boris-johnson-broke-covid-lockdown-25585238
https://www.gov.uk/government/news/face-coverings-to-become-mandatory-on-public-transport
https://www.gov.uk/government/news/face-coverings-to-become-mandatory-on-public-transport
https://www.gov.uk/government/speeches/face-coverings-to-be-mandatory-in-shops-and-supermarkets-from-24-july
https://www.gov.uk/government/speeches/face-coverings-to-be-mandatory-in-shops-and-supermarkets-from-24-july
https://www.gov.uk/government/news/england-returns-to-plan-a-as-regulations-on-face-coverings-and-covid-passes-change-today
https://www.gov.uk/government/news/england-returns-to-plan-a-as-regulations-on-face-coverings-and-covid-passes-change-today
https://www.ipsos.com/sites/default/files/publication/6800-03/MediaCT_thoughtpiece_Social_Grade_July09_V3_WEB.pdf
https://www.ipsos.com/sites/default/files/publication/6800-03/MediaCT_thoughtpiece_Social_Grade_July09_V3_WEB.pdf
https://www.gov.uk/government/news/measures-against-omicron-variant-come-into-effect-30-november-2021
https://www.gov.uk/government/news/measures-against-omicron-variant-come-into-effect-30-november-2021
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2019
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2019
https://www.nhs.uk/conditions/coronavirus-covid-19/people-at-higher-risk/who-is-at-high-risk-from-coronavirus/
https://www.nhs.uk/conditions/coronavirus-covid-19/people-at-higher-risk/who-is-at-high-risk-from-coronavirus/

WEARING A FACEMASK IN SHOPS, ENGLAND 17

Office for National Statistics England. https://www.ons.gov.uk/methodology/geography/ukgeographies/administrativegeogra
phy/england#regions

Perski, O., Szinay, D., Corker, E., Shahab, L., West, R., & Michie, S. (2022). Interventions to increase personal protective
behaviours to limit the spread of respiratory viruses: A rapid evidence review and meta-analysis. British Journal of Health
Psychology, 27(1), 215-264. https://doi.org/10.1111/bjhp.12542

. (2021). Prime Minister confirms move to Step 4 [press release]. https://www.gov.uk/government/news/prime-minister-confi
rms-move-to-step-4

. (2021). Prime Minister confirms move to Plan B in England 2021. https://www.gov.uk/government/news/prime-minister-confi
rms-move-to-plan-b-in-england

Rogers, R. W. (1975). A protection motivation theory of Fear appeals and attitude change. The Journal of Psychology, 91(1), 93—114.

Smith, L. E., Potts, H. W. W.; Amlot, R., Fear, N. T., Michie, S., & Rubin, G. J. (2022). How has the emergence of the omicron
SARS-CoV-2 variant of concern influenced worry, perceived risk and behaviour in the UK? A series of cross-sectional
surveys. BM] Open, 12(8), c061203.

Smith, L. E., Potts, H. W. W., Amlot, R., Fear, N. T., Michie, S., & Rubin, G. ]J. (2022b). Intention to adhere to test, trace, and
isolate during the COVID-19 pandemic (the COVID-19 rapid survey of adherence to interventions and responses study).
British Journal of Health Psychology, 27(3), 1100—1118.

Smith, L. E., Potts, H. W. W., Amlot, R., Fear, N. T., Michie, S., & Rubin, G. J. (2022). Patterns of social mixing in England
changed in line with restrictions during the COVID-19 pandemic (September 2020 to April 2022). Scientific Reports, 12(1),
10436.

Smith, L. E., Potts, H. W. W., Amlot, R., Fear, N. T., Michie, S., & Rubin, G. J. (2022d). Worry and behaviour at the start of
the COVID-19 outbreak: Results from three UK surveys (the COVID-19 rapid survey of adherence to interventions and
responses [CORSAIR] study). Preventive Medical Reports, 25, 101686.

Smith, L. E., Potts, H. W. W., Amlot, R., Fear, N. T., Michie, S., & Rubin, G. J. (2022¢). Engagement with protective behaviours
in the UK during the COVID-19 pandemic: A series of cross-sectional surveys (the COVID-19 rapid survey of adherence
to interventions and responses [CORSAIR] study). BMC Public Health, 22(1), 475.

Talic, S., Shah, S., Wild, H., Gasevic, D., Maharaj, A., Ademi, Z., Li, X., Xu, W., Mesa-Eguiagaray, 1., Rostron, J., Theodoratou,
E., Zhang, X., Motee, A., Liew, D., & Ilic, D. (2021). Effectiveness of public health measures in reducing the incidence
of covid-19, SARS-CoV-2 transmission, and covid-19 mortality: Systematic review and meta-analysis. BM], 375, ¢068302.

White, A., Maloney, E., Boechm, M., Bleakley, A., & Langbaum, J. (2022). Factors associated with COVID-19 masking behavior:
An application of the health belief model. Health Education Research, 37(6), 452—465.

How to cite this article: Smith, .. E., West, R., Potts, H. W. W., Amlét, R., Fear, N. T., Rubin,
G. J., & Michie, S. (2023). Factors associated with wearing a facemask in shops in England
following removal of a legal requirement to do so during the COVID-19 pandemic. British Journal
of Health Psychology, 00, 1-17. https://doi.org/10.1111/bjhp.12684

//:5dnY) SuoNIpUOD pue SULB | 3y} 89S *[£202/80/20] U0 Aleiqiauluo AS(IM 89 L AQ ¥89ZT dyla/TTTT OT/10p/L0d A8 1M Al pul U0 gnydAsdsda//:sdny wouy pspeojumoq ‘0 ‘/828r0z

o oM

85U9017 SUOWIWOD A1) 3(qedl jdde au Aq pausenod s ssjole YO ‘8N JO Se|ni Joj Areiqi auluo 481 Uo (SUo1puod-pue


https://www.ons.gov.uk/methodology/geography/ukgeographies/administrativegeography/england#regions
https://www.ons.gov.uk/methodology/geography/ukgeographies/administrativegeography/england#regions
https://doi.org/10.1111/bjhp.12542
https://www.gov.uk/government/news/prime-minister-confirms-move-to-step-4
https://www.gov.uk/government/news/prime-minister-confirms-move-to-step-4
https://www.gov.uk/government/news/prime-minister-confirms-move-to-plan-b-in-england
https://www.gov.uk/government/news/prime-minister-confirms-move-to-plan-b-in-england
https://doi.org/10.1111/bjhp.12684

	Factors associated with wearing a facemask in shops in England following removal of a legal requirement to do so during the COVID-­19 pandemic
	Abstract
	INTRODUCTION
	METHODS
	Design
	Measures
	Ethics
	Analysis

	RESULTS
	Question 1: Following the point at which all legal requirements for facemask wearing were lifted, what factors were associated with mask wearing in shops?
	Question 2: Were there differences between factors associated with facemask wearing in shops, with and without legal requirements?

	DISCUSSION
	AUTHOR CONTRIBUTIONS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	REFERENCES


