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Abstract
Objectives: To investigate the relationship between moti-
vation and COVID-19 infection—prevention behaviour dur-
ing the first 2years of the COVID-19 pandemic.

Design: Prospective longitudinal online survey in a UK
community-based cohort.

Methods: During March/April 2020, »=11,113 people,
recruited via the HealthWise Wales research registry and
social media advertising, completed the COVID-19 Public
Experiences (COPE) study baseline survey, with follow-up
at 3, 12, 18 and 24 months. Online questionnaires assessed
COVID-19 infection—prevention behaviour, perceived sus-
ceptibility, fear, personal control over infection transmission
and reliability of information from media and government.
Repeated-measures ANOVA identified changes in moti-
vation and behaviour over time. Multivariable regression
models at each time point assessed associations between
motivation and behaviout.

Results: COVID-19 infection—prevention behaviour and
motivational variables (fear of COVID-19, perceived sus-
ceptibility and perceived control) fluctuated over time as
the disease and socio-political environment changed, de-
creasing overall by 24 months. Regression models for as-
sociation between motivational variables and COVID-19
behaviour  were

infection—prevention statistically
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s1gn1f1cant at three (Fao, sos1)=76-69, p<.001, adjusted
R*.112),12 (F (1, 3732) 48 40, p<.001, ad]usted R*.122), 18
(Fi1, 3665 = 108.34, p<.001 ad]ustedR 243) and 24 months
(Fiy, 3355 = 136.20, p<.001, adjusted R? .306). Higher lev-
els of fear, older age, lower perceived personal control over
infection transmission, more trust in government and less
trust in social media were associated with more infection—
prevention behaviour.

Conclusions: Motivation to engage in infection—preven-
tion behaviour during a pandemic is multi-factorial and dy-
namic. Beliefs about infection and trust in government and
media need to be considered in developing effective com-
munication strategies.

KEYWORDS

COM-B, COVID-19, infection—prevention behaviour, motivation,
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Statement of contribution

What is already known on this subject?

* Motivation is an important determinant of infection—prevention behaviour during pandemics
* Perceived risk of harm, effects of (in)action and self-efficacy can influence motivation

What does this study add?

* Fear, perceived susceptibility and control were associated with COVID-19-prevention
behaviour

* Motivation fluctuated as the COVID-19 disease and socio-political environment changed

* Motivation decreased overall by 24 months, but clinically vulnerable people remained fearful

INTRODUCTION

The COVID-19 pandemic led to high levels of mortality and morbidity, as well as economic and so-
cial disruption, with national lockdowns, border closures and pressure on healthcare services world-
wide (McBride et al., 2021; McKibbin & Fernando, 2020; UK Health Security Agency, 2024; World
Health Organization, 2020a, 2020b). Individual-level behaviours recommended to reduce the spread of
pandemic and epidemic disease included social distancing, avoiding touch and maintaining hygiene—
particularly through hand washing (Michie et al., 2020). Human behaviour is especially important
in the early stages of a pandemic where effective treatments and vaccinations are not yet available
(Michie & West, 2020). Risk perception is an important motivational determinant of preventative and
health-promoting behaviour such as social distancing and hand washing during pandemics (Bish &
Michie, 2010; Dryhurst et al., 2020; Wise et al., 2020; Yang & Cho, 2017). Risk perception is also
multi-dimensional and dynamic, varying between individuals and fluctuating over time as contexts
change (e.g., infection rates, new variants, trust in government, mitigation policies; Phillips et al., 2022;
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Schneider et al., 2021; Tagini et al., 2021; Wang et al., 2021). Timing and context are important in un-
derstanding longitudinal shifts in risk perception during the COVID-19 pandemic (Phillips et al., 2022;
Savadori & Lauriola, 2022; Tagini et al., 2021; Wang et al., 2021). As such, longitudinal and holistic
approaches are needed to understand how people perceive and respond to risk during pandemics to
facilitate the planning of communication and public health strategies.

Perceptions of the risks and benefits of infection—prevention behaviour and perceptions of control
over infection—prevention are important motivational factors for engagement in preventive action (Bish
& Michie, 2010; Meng et al., 2023; Phillips et al., 2022). During a pandemic, affective risk appraisal can
range from feelings of mild concern to intense fear (Tagini et al., 2021). Efficacy beliefs are an import-
ant component of motivation and can act jointly with risk perception to influence behaviour (Rimal &
Real, 2003). Affective risk attitudes were found to be strongly associated with protective behaviour and
remained consistently high during the epidemic and post-epidemic phases of the COVID-19 pandemic
in an Italian study, while the overall decrease observed in perceived risk over time reflected a reduc-
tion in risk analysis (Savadori & Lauriola, 2022). Studies in the United Kingdom indicated that there
was significant variation in risk perception corresponding to the easing and tightening of lockdown
restrictions and following the introduction of widespread vaccination (Phillips et al., 2022; Schneider
et al,, 2021). Further, when considering the interaction between multiple risk reduction strategies, ‘risk
compensation’ can occur, where perceived reduction in risk due to one action (e.g., wearing a face mask)
may lead to a decrease in perceived need for other actions (e.g., maintaining physical distance; Luckman
et al., 2021).

Both internal and external factors can influence motivation (West & Brown, 2013). Low trust in gov-
ernment, poor social trust and individualistic worldviews can reduce acceptance of pandemic mitigation
strategies (Hanna et al., 2023; Siegrist & Bearth, 2021). However, these findings are not universal or
linear; high trust in government can potentially decrease engagement in preventative behaviour due to
an increased sense of security (Evensen et al., 2023; Liu et al., 2022). Exposure to media can influence
motivation to engage in infection—prevention behaviour, depending on perceived accuracy of the in-
formation and trust in sources of information (Allington et al., 2021; Erfei et al., 2020; Oh et al., 2021;
Schneider et al., 2021). Significant variability occurred in media coverage, trust in government and per-
ceptions of engagement of others in infection—prevention behaviour over the course of the COVID-19
pandemic (Evensen et al., 2023; Greenhawt et al., 2021; Liu & Yang, 2023; Shin & Youn, 2023; Zhou
et al., 2023). The United Kingdom and its devolved nations (Wales, Northern Ireland and Scotland)
were broadly similar in the types of public health intervention utilized during the COVID-19 pandemic,
but they diverged at various points in terms of the timing and detail of the deployment of interventions
(British Medical Association, 2022b). A review of UK governments' public health response concluded
that public health messaging and government communication were often incoherent and inconsistent,
particularly in England (British Medical Association, 2022a). As such, it is vital that we adopt a holistic
understanding of how motivation influences infection—prevention behaviour during the COVID-19
pandemic, taking into consideration the dynamic and context-sensitive nature of motivation.

Objective

The purpose of this study was to investigate the association between motivation and infection—pre-
vention behaviour over the first 2years of the pandemic in a UK community cohort. We set out to
investigate

1. How did motivation and behaviour vary over time during the COVID-19 pandemic?

2. What is the relationship between motivation and self-reported infection—prevention behaviour at dif-
ferent stages in the pandemic?

3. Are attitudes towards government and media associated with infection—prevention behaviour inde-
pendently of infection-related beliefs?
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Theoretical framework

The Capability, Opportunity and Motivation (COM-B) (Michie et al., 2011) and the Plans, Responses,
Impulses, Motives (wants and needs) and Evaluations (PRIME) theory of motivation (West &
Brown, 2013) were used as a conceptual framework in this study to guide the selection of motivational
variables and to facilitate interpretation of findings. The COM-B is a widely used model of behaviour
that can be used to understand the determinants of COVID-19 infection—prevention behaviour (West
et al., 2020). The model postulates that people's actions are influenced by their capability to enact a
behaviour, a physical and social environment that provides opportunities that make that behaviour
possible and motivation that energizes and directs behaviour. Motivation includes ‘automatic’ processes
(wants, needs, desires, impulses and reflexes) and ‘reflective’ processes that involve self-conscious plan-
ning and evaluation (e.g., beliefs about what is good or bad).

The PRIME theory of motivation provides further detail to the motivational component of COM-B
(West & Brown, 2013). PRIME theory proposes that the cause of behaviour is a balance between po-
tentially competing impulses and inhibitions at a given moment. Habit, instinct and feelings of want or
need control these processes. Evaluations are driven by judgement processes, wants, needs and plans.
Motivation involves a strong perceived need to enact infection—prevention behaviour, and this must be
sufficient to overcome competing wants or needs at that moment in time. Identity and modelling are im-
portant influences on behaviour, where people perceive enacting a behaviour to be valued by the social
group(s) with which they identify and see other people with whom they identify and/or trust enacting
the behaviour. To maintain infection—prevention behaviour in the longer term, rules and habits need to
be developed (West et al., 2020).

MATERIALS AND METHODS

Data from five online surveys conducted over a 24-month period between March 2020 and April 2022
collected as part of the COVID-19 Public Experiences (COPE) prospective longitudinal mixed meth-
ods study (Hallingberg et al., 2021; Phillips et al., 2021, 2022) was used in this analysis.

Study population and recruitment

The COPE cohort included 11,113 adults living in the United Kingdom at the time of enrolment,
when the United Kingdom was entering its first national lockdown (13 March 2020-13 April 2020;
Hallingberg et al., 2021; Phillips et al., 2021), recruited through social media adverts (Facebook®,
Twitter® and Instagram®) and advertisement to the HealthWise Wales (HWW) research registry (Hurt
et al,, 2019). The majority of participants were recruited via HWW (78.5%, and therefore residing and/
or receiving healthcare in Wales), female (69.2%), aged 50 and above (68%) and had a college degree or
diploma (67%). As such, they were not representative of the general population in Wales or the United
Kingdom (Phillips et al., 2021). Nonetheless, the cohort was well characterized, and in-depth data were
gathered from respondents on their actions, experiences, health and well-being over a 2-year period.
Figure 1 provides a summary of survey data collection points and key infection, policy and media con-
textual considerations at each time point.

Measures
The baseline survey included demographic questions on age, gender, highest level of education, ethnic

group, children aged <18 living in the household and health-related questions including pre-existing
medical conditions and seasonal flu vaccination uptake in the last 12 months. Participants were asked
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| COPE Surveys ‘ |

UK COVID-19 disease 7-day averages on
day 1 of data collection window

‘ UK policy” and media context®

T1: Baseline
n=11,113
13.03.20t0 13.04.20

COVID-19 infections (NB - prior to
widespread community testing): 432

Patients admitted to hospital with COVID-19:

3,537
Daily deaths with COVID-19 on death
certificate: 13.7

=

Policy:Schools close in Wales March 15th, UK and Wales enter frs ullockdown on March 23td, al paople are now
required to stay at home except for very limited purposes. Non- ial shops and 3

Media: Covid-19 portrayed as a 'war with a unified cause, unknown nature of the health threat, comparison with previous
outbreaks (primarily influenza), focus on disruption to society and reference to fiction (e.g; disaster movies) in UK media.

Consent to re-contact for
year 1 surveys, n=9,899

T2: 3-months
n=7,048
20.06.20 t0 20.07.20

COVID-19 infections: 876
Patients admitted to hospital with COVID-
19:351

i ith COVID-19 on death

Daily
certificate: 90

=

Policy: Gradual easing oflockdown restictions, with ion in policy between England and devolved nations in the
UK. InWales begin to re-open, travel eased. Guidance on face coverings moves
from not recommended to recommended in public places and then become mandatory on public transport within this data
collection window. Self-isolation period of 7 days following positive test or close contact with positive case. Media: Public
report disengagement with news relating to Covid-19 alongside reduction in trust in government and media in the UK. Story
‘about Dominic Cummings breaching UK lockdown rules has dominated the UK media.

[

Policy: Gradual easing of lockdown restrictions in UK, including Wales, after 2nd full UK-wide lockdown came into force in

T3: 12-months COVID-19 infections: 5,700 January 2021. COVID-19 vaccinations were being widely rolled out across the UK based on clinical vulnerability via the National
n=5,535 Patients admitted to hospital with COVID- Health Service (NHS), free at the point of vaccination. By the 13 of April 2021, 56.2% of adults in the UK had received a first dose
12.03.21 10 13.04.21 19:507 =] of a COVID-19 vaceine, and 14.2% had received a second dose. Lateral flow tests provided free of cost to those unable to work
s Daily deaths with COVID-19 on death from home. Outdoor hospitality and attractions to re-open and travel between Wales and rest of UK to resume. Media:
offirst lockdown widely et

Consent to re-contact for

year2 surveys : n=5,123

by UK media, ge of easing of
vaccines and vaccination is a prominent theme.

1

T4: 18-months
n=4,242
28.09.21t03.11.21

1|

COVID-19 infections: 33,612

Patients admitted to hospital with COVID-
19:727

Daily deaths with COVID-19 on death

=

Policy: Wales at‘lert lovel zoro’ with most restctions lfted. NHS COVID Pass to Gonfim vaccination status required for
nightclubs and larg 3 ion for people with COVID-19 symptoms or with a positive test result, and face
coverings will remain a requirement in most indoor public places in Wales (the notable exception is hospitality). Adults and
young people fully vaccinated no longer required to self-isolate after close contact with Covid-19 case. Unvaccinated
adults required to self-isolate for 10 days following close contact. Media: Emphasis on political power structures, social

values and ional activities.

l

T5: 24-months.
n=3,827
22.03.22028.04.22

covip. 168,312

Patients admitted to hospital with COVID-
19:2,398

Daily deaths with COVID-19 on death

—

Policy: Most restrictions in UK and Wales come to an end. Face coverings continue to be worn in health and social care
settings in Wales. Self-isolation is no longer a legal requirement. Media: Financial systems emphasized in media in early
2022 as UK moves towards Covid-19 as an endemic state (‘new norma’). Political power
structures still prominent in coverage.

certificate: 179

Jashboard.dats K/covid- hive-data-download. bPolli Y dd. i Ish-and-uk

Sources: "UK COVID-19 data:
i 9 10.1080/° 36.2023.2 hind 166/tab3/, t 3.01771:2

FIGURE 1
windows.

COPE surveys data flow and UK COVID-19 disease, policy and media context during data collection

whether they had, or thought they may have had, COVID-19, and whether this had been confirmed by
a polymerase chain reaction or lateral flow test (if available). General psychological well-being was as-
sessed using the 4-item version of the Patient Health Questionnaire (PHQ-4) (Kroenke et al., 2009) at
3 and 12 months. Three items from the SF-36 measure (Ware Jr. & Sherbourne, 1992) were included to
assess psychological well-being and general health.

Perceived risk of COVID-19 questions were adapted from studies during previous viral pandemics
(Brug et al.,, 2004; Bults et al., 2011; de Zwart et al., 2007). Using 4-point Likert scales, participants
were asked to rate the perceived harmfulness of COVID-19 in the next 12 months (not harmful at all to
very harmful), how scared they were of COVID-19 (not at all scared to very scared), how worried they
were about COVID-19 (not at all worried to very worried) and how likely they thought they were to
get COVID-19 in the next 12 months (very unlikely to very likely). We asked how often people thought
about COVID-19 on a 5-point Likert scale (never to all the time) to assess attention to the COVID-19
threat. The harmful, scared, worried and attention to COVID-19 items were summed to provide a total
‘fear of COVID-19’ score, with good internal reliability (Cronbach's alpha =.81; Phillips et al., 2022).
Susceptibility was retained as a separate single-item measure.

Perceived behavionral control is a concept that includes self-efficacy (beliefs about ability to exercise con-
trol over events) and the controllability of an event or action (Ajzen, 2002). In this study, it was assessed
using two items rated on a 5-point scale (no control to complete control): perceived control over pro-
tecting themselves and members of their household from being infected by COVID-19, and perceived
control over helping to prevent the spread of COVID-19 in their community. The two perceived control
items were moderately correlated and were retained as separate items during analysis (r (7,006) =.30,
»<.001; Phillips et al., 2022).

COV'ID-19 infection—prevention behaviour was assessed at each time point from 3-month follow-up on-
wards using the COVID-19 Infection-Prevention Behaviour Scale developed as part of the COPE study
(File S1). Participants were asked how often they had used each of eight COVID-19 prevention be-
haviours in the last 2weeks: staying home and only going out when essential, avoiding crowded indoor
places (e.g., shops or offices); avoiding crowded outdoor spaces (e.g., popular parks or beauty spots),
staying away from people who would be at higher risk from infection (e.g., older people, those with
certain medical conditions), keeping at least 2 m (or about 6 feet) away from people who do not live in
your household, avoiding close physical contact with others who do not live in your household (e.g.,
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shaking hands, hugging, kissing), washing hands with soap and water when arriving home and avoiding
touching your face (eyes, nose and mouth) with unwashed hands. Items were rated from 1 (never) to 5
(always). The items were summed to provide a total score, with a potential range of 8—40 and higher
scores indicating more use of COVID-19 infection—prevention behaviour. Internal reliability for the
scale was good (Cronbach's alpha=.768).

Trust in government and mediawas assessed at 3-, 12- and 18-month follow-up. Participants were asked to
rate the reliability of COVID-19 information from the UK Government, devolved national Government
(where applicable), television, newspapers, radio and social media from 1 (not at all reliable) to 4 (very
reliable). A mean ‘mainstream media’ score was calculated for the television, radio and newspaper items.
Government and media variables were not included in the 24-month survey, as it was a condensed sur-
vey to facilitate participant retention.

Analysis

Statistical analysis was carried out using IBM® SPSS® Statistics version 27. Descriptive analysis was
conducted to assess perceived risk and engagement with COVID-19 infection—prevention behaviour
at each time point. Repeated-measures ANOVA models were produced for the perceived risk for all
five timepoints, and for perceived behavioural control, COVID-19 infection—prevention behaviour and
perceived reliability of information from government and media scores for follow-up surveys from 3
months onwards to assess changes in these variables over time.

Multivariable linear regression analysis was used to assess the independent association between self-
reported COVID-19 infection—prevention behaviour and susceptibility, fear of COVID-19 and per-
ceptions of behavioural control over preventing infection from COVID-19 and reducing the spread of
COVID-19 cross-sectionally at each time point. Key individual characteristics and contextual variables
wete also entered into the models, including gender (male/female), level of education (college education/
no college education), age category, self-reported exposure to COVID-19 since the previous survey,
subjective general health and psychological distress (PHQ-4) to account for factors that could influence
petceived and/or actual risk of COVID-19. Having received at least one COVID-19 vaccination was
added into the models at 12, 18 and 24 months. Missing data were excluded listwise. Based on Green's
rule of thumb for multivariable regression, a sample of N> 50 + 8p, where p is the number of predictor
variables, indicated that a minimum of »=178 would be required for the planned analysis.

For the 3-, 12- and 18-month surveys, perceived reliability of information from UK government,
devolved nation government, mainstream media (mean score for television, radio and newspapers) and
social media was added to the regression models for people living in Wales to assess whether there was
an additional direct influence of these contextual variables on infection—prevention behaviour. The
government response to COVID-19 in Wales operated on similar principles to England and the other
devolved UK nations. However, there were some key differences in the timing and implementation of
policies. Policymaking during the pandemic was shaped by political ideology, culture and demographic
makeup and specific needs of the population, with the Welsh Government approach being more pre-
cautionary overall than that of the UK Government (Senedd Research, 2023). As the majority of par-
ticipants were resident and/or receiving healthcare in Wales, this stage of the analysis was testricted to
Welsh residents to enable us to examine the role of trust in devolved Welsh Government and central
UK government.

RESULTS

Demographic characteristics of the participants at each time point are provided in Table 1. At baseline,
the majority of the 11,113 participants were female (69.2%), age 51 years or older (68.3%), white British
(95.8%), had a pre-existing medical condition (50.5%) and had received college (post-18) education

a ‘v ‘5202 ‘28280

woyy

SUONIPUOD PU. SLWLB | 84} 39S *[G202/TT/20] U0 ARIqIT 8UIUO A3]1M ‘90UB|BOXT 212D PU. U)eaH Jojainisu| euoiieN ‘IOIN A 4002 dyla/TTTT OT/10p/wod Ao |1m

oy

o

35UB0 1T SUOLLILLIOD BAIES.D) 3|aedtjdde ay) Ag peueAof afe Sap e YO ‘38N JO Sajni 10§ ARiqiT auljuQ A3|IM uo



ARE YOU AFRAID OF COVID-19? | 9 of 18

(67.1%). These demographic groups were over-represented relative to the general population in Wales
(File S2), and this pattern of over-representation increased over the course of the study. Descriptive
statistics for the risk perception and behavioural variables are provided in Table 2.

Change in motivation and infection—prevention behaviour over time

Descriptive statistics and results of the repeated-measures ANOVA for within-person differences in
risk perception and infection—prevention behaviour are shown in Table 3. The ANOVA models dem-
onstrated a statistically significant within-person effect of time for all variables of interest (»<.001, see
File S3 for profile plots).

COVID-19 infection—prevention behaviour increased slightly between the 3- and 12-month surveys
(mean difference =—.302, p<.001), decreased markedly between the 12- and 18-month surveys (mean
difference = 6.214, p<.001) and decreased further between the 18- and 24-month surveys (mean differ-
ence =2.150, p<.001).

TABLE 2 Descriptive statistics for motivational variables, trust in government and media and COVID-19 infection—
prevention behaviour at each time point (participants included in regression models).

Baseline 3 months 12 months 18 months 24 months

Mean SE Mean SE Mean SE Mean SE Mean SE

Perceived risk of COVID-19

Perceived 1.59 .007 1.23 .008 .89 .009 1.17 011 1.55 012
susceptibility

(scored 0—3)

Fear of 9.01 .028 6.84 .034 6.734 .039 6.04 .043 5.16 .043
COVID-19

(scored 0—13)

Perceived behavioural control

Avoiding N/A N/A 2.29 .01 2.5 .011 2.24 .013 1.97 .015
contracting
COVID-19
(scored 0—4)

Avoiding N/A N/A 2.1 .012 2.33 .013 2.07 .015 1.84 .017
spreading

COVID-19

(scored 0—4)

Perceived reliability of government and media information

Mainstream N/A N/A 1.5 .008 1.6 .009 1.5 012 N/A N/A
media
Social media N/A N/A .6 .009 .6 011 5 011 N/A N/A
UK government ~ N/A N/A 1.9 012 2.4 011 2.2 014 N/A N/A
Devolved nation N/A N/A 2.3 .010 2.5 .010 2.4 012 N/A N/A
government (if
applicable)

Infection—prevention behaviour
COVID-19 N/A N/A 35.1 .05 35.42 .062 29.33 .099 27.22 115
infection
prevention

behaviour scale
(scored 8—40)

Note: N/A indicates that this measutre was not included at the relevant timepoint.
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Perceived susceptibility was high in this cohort at baseline when the UK had its first wave of
COVID-19 and entered its first national lockdown period. Perceptions of susceptibility then decreased
at 3 and 12 months during periods when restrictions from the first and second national lockdowns
were gradually being eased. Perceived susceptibility rose again at 18 months and again at 24 months,
returning to the high levels observed at baseline. Fear of COVID-19 scores decreased between baseline
and three months but stayed at a high level at the three- and 12-month surveys. Fear of COVID-19
decreased again at 18 months, reaching its lowest level at 24 months.

Perceived control over protecting oneself from catching COVID-19 and over the spread of
COVID-19 increased between the 3- and 12-month surveys, coinciding with the widespread roll out
of COVID-19 vaccination in the United Kingdom. Perceived behavioural control then decreased by
18 months and fell further by 24-month follow-up, during a period in which restrictions were being
eased, but community infection rates were increasing (Senedd Research, 2023; UK Government, 2022;
UK Health Security Agency, 2024).

Mainstream media information was consistently perceived to be more reliable than social media
(3 months mainstream media mean 1.5 vs. social media mean .6, SE .011, 95% CI .84—.88; 12 months
mainstream media mean 1.6 vs. social media mean .6, SE .014, 95% CI 1.01-1.07; 18 months mainstream
media mean 1.5 vs. social media mean .5, SE .016, 95% CI .94—1.00). Perceived reliability of mainstream
media information was highest at the 12-month survey (mean 1.6, SE .009), and lowest at 3 months
(mean 1.5, SE .008) 18 months (mean 1.5, SE .012). Perceived reliability of social media was similar at
three months (mean .6, SE .009) and 12months (mean .6, SE .011) but reduced slightly at 18 months
(mean .5, SE .011).

Multivariable regression analysis

Multivariable linear regression models testing for association between motivational variables
and COVID-19 infection—prevention behaviour scores were statistically significant at 3 months
(F (10, 5981) =76.69, p<.001, adjusted R? 112), 12 months (F11 3732) =48.40, p<.001, adjusted R? 122),
18 months ( (11, 3665) =108.34, p<.001, adjusted R* .243) and 24 months (F (11, 3355) =136.20, p<.001,
adjusted R”.306). Beta SE and 95% Cls for variables entered into the models are provided in Table 4.

Fear of COVID-19 and perceived behavioural control were consistently positively associated with
COVID-19 infection—prevention behaviour at all time points. From 12 months onwards, when wide-
spread vaccine roll-out was underway in the United Kingdom, having received a COVID-19 vaccination
was positively associated with infection—prevention behaviour. Self-reported COVID-19 infection in
the last 6 months was associated with more infection—prevention behaviour at 24 months.

Psychological distress was associated with less infection—prevention behaviour at 3 and 12months.
Better general health was associated with more infection—prevention behaviour at 3 months. The di-
rection of this association was reversed at 18- and 24-month follow-up, with poorer general health
being associated with more infection—prevention behaviour. Increasing age was associated with more
COVID-19 prevention behaviour at all time points. Being female was associated with more infection—
prevention behaviour at 3, 12 and 18 months, but not at 24 months. College education was associated
with more infection—prevention behaviour at baseline, but not at follow-up.

Regression models focusing on participants who were resident and receiving healthcare in Wales
were carried out to investigate the effect of including the perceived reliability of information from
media and government variables. The models were statistically 51gn1f1cant at 3 (F14 4697) = 46.34,
p<.001, adjusted R* 119), 12 (F15 J2451) =29.241, p<.001, adjusted R* .147) and 18 months
(F(15’2582> 58.371, p<.001, ad]usted R? 249) Beliefs that social media information was reliable were
associated with decreased reports of infection—prevention behaviour at all three time points. There
was no association between perceived reliability of mainstream media and infection prevention
behaviour. Perceived reliability of information from Welsh Government was positively associated
with infection—prevention behaviour at all timepoints, whereas the reliability of UK government
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information was only associated with infection—prevention behaviour at the 12-month time point
(following an extended UK-wide period of lockdown at the beginning of 2021). The inclusion of the
government and media reliability variables did not alter the associations observed in the original
models reported above (File S4).

DISCUSSION

In line with COM-B and PRIME Theory our findings indicated that in the COPE study cohort motiva-
tion to engage in COVID-19 infection—prevention behaviour was multi-factorial, with important differ-
ences observed between individuals and over time as the physical and social environment shifted. Fear
of COVID-19, perceptions of personal control over COVID-19 transmission, and age were consistently
associated with infection—prevention behaviour during all follow-up surveys. Fear, perceived control
and infection—prevention behaviour fluctuated as the external environment changed but decreased
overall between baseline and 24-month follow-up. The amount of variance in infection—prevention be-
haviour that was explained by the motivation-based regression models increased from 11.2% at baseline
to 30.6% at 24 months, coinciding with a shift in responsibility for preventing the spread of infection
from the state to the individual as lockdowns were lifted and public health protection measures removed
(Hargreaves & Logie, 2020). Less infection—prevention behaviour was reported by those who perceived
social media sources to be more reliable, whereas more infection—prevention behaviour was reported by
those who perceived information from Welsh Government to be reliable, indicating that trust as well as
infection-related beliefs were important in understanding COVID-19 infection—prevention behaviour.
These findings highlight the need to consider the multi-dimensional and dynamic nature of motivation
when planning public health interventions and communication strategies during a pandemic.

As the COVID-19 pandemic progressed there were dramatic changes in SARS-CoV-2 (the virus
causing COVID-19 disease) prevalence and emergence of new variants, COVID-19-related morbidity
and mortality, availability of treatments, testing and vaccination, and the implementation of public
health interventions to prevent transmission including a series of national and local lockdowns (Senedd
Research, 2023; World Health Organization, 2020a). In the present study, while fear of COVID-19,
perceptions of personal control and engagement with infection—prevention behaviour had decreased
by 24-month follow-up overall, perceived susceptibility was relatively high. COVID-19 infection
rates, hospitalization and deaths were high in the United Kingdom during the 24-month survey (UK
Government, 2022; UK Health Security Agency, 2024), indicating a discrepancy between motivation
and objective risk of COVID-19-related harm at this point in time.

Interventions to prevent COVID-19 were costly and effortful for individuals and societies, often
with a disproportionate impact on socio-economically deprived communities and people at risk of
mental health problems and social isolation (UK Health Security Agency, 2024; Wong et al., 2020;
World Health Organization, 2020b; Wright et al., 2020). A major challenge in the context of
COVID-19 is to assess what an ‘appropriate’ level of perceived risk and engagement in infection—
prevention behaviour would be at different points in time, considering the external context and indi-
vidual characteristics and circumstances. Male sex, older age, ethnic minority groups, co-morbidity,
obesity and smoking are associated with increased mortality from COVID-19 (Aldridge et al., 2020;
Jordan et al., 2020; Tazerji et al., 2022). Female gender, increasing age, co-morbidity, high BMI,
smoking and previous hospital/intensive care admission are associated with increased risk of devel-
oping post-COVID condition or ‘long-COVID’ (Tsampasian et al., 2023). Those who continued to
engage in infection—prevention behaviour at the 2-year follow-up point in the current study were
more likely to be at higher risk from harm, including older people and those with poorer general
health. Infection—prevention behaviour comes at a personal and financial cost to the individual and
to society and can be difficult to sustain (Hampton et al., 2020). Infection—prevention habits may
need to be sustained or changed depending on the ongoing risk on a population level and to partic-
ular individuals. Public health responses to pandemics need to include an effective exit strategy that
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takes into consideration the well-being of those who are at high risk of infection-related harm and
of people who have developed ingrained beliefs and habits that could make re-integration into their
communities and daily activities more challenging,.

Vaccination against COVID-19 is associated with a reduction in SARS-CoV-2 infection, mortality,
reduced disease severity and reduced risk of post-COVID conditions (Malden et al., 2024). Perceptions
of recent natural exposure to COVID-19 were not associated with infection—prevention behaviour
during the early stages of the pandemic, but at 24 months having had COVID-19 in the last 6 months
was associated with more infection—prevention behaviour. The reasons for this are unclear, but it is
possible that contracting the illness despite having been vaccinated and/or having previously been in-
fected may have increased respondents' sense of vulnerability. Previous research has demonstrated a
lack of a consistent effect of personal experience of COVID-19, where prior infection can reduce (Smith
et al., 2020) and increase (Schneider et al., 2021) perception of risk. Following the widespread rollout of
COVID-19 vaccines in the United Kingdom (from the 12-month COPE survey onwards), having been
vaccinated was associated with more infection—prevention behaviour. As such, our findings did not
suggest a risk compensation effect following either natural exposure or vaccination against COVID-19
had occurred in this cohort.

The perceived reliability of information from the Welsh Government was positively associated with
infection—prevention behaviour at all timepoints, whereas the reliability of the UK government was
only independently associated with infection—prevention at the 12-month data collection point. This
survey took place as restrictions from a prolonged UK-wide lockdown in the first quarter of 2021 were
being gradually eased, and as such UK Government policy had a considerable impact on people living in
Wales. At other points during the pandemic, the devolved nation governments in the United Kingdom
had more control and flexibility in the implementation of COVID-19-related policies and organization
of key services and infrastructure (Paun et al., 2020; Senedd Research, 2023).

Perceived reliability of mainstream media was not associated with infection—prevention be-
haviour in this study. However, perceptions that social media information was highly reliable were
associated with less infection—prevention behaviour. The spread of misinformation and conspiracy
beliefs via social media has been noted as problematic during the pandemic (Allington et al., 2021).
Coupled with distrust of government, high trust in social media information can have a signifi-
cant impact on engagement with infection—prevention behaviour independently of an individual's
infection-related beliefs. This highlights the need to build trust in government and official channels
of information during pandemics.

Strengths and limitations

This large longitudinal prospective study provides novel insights into how the relationship between
motivation and COVID-19 infection—prevention behaviour changed over a 2-year period. The
COPE cohort had a high proportion of older adults and people with long-term conditions relative
to the Welsh and UK general population (Phillips et al., 2021), and as such were a relatively high-risk
population for potential harm from COVID-19. There were insufficient numbers of people from
ethnic minority communities in this cohort to enable meaningful analysis by ethnicity (Phillips
et al., 2021). Analysis of change in behaviour and motivation over time focused on people who
had completed the surveys at all time points only, introducing further sampling bias. As such, it is
not possible to generalize our findings to the general population in Wales or the United Kingdom.
Standardized methods for assessing COVID-19 risk perception and prevention behaviour were not
available at the outset of the study. Initial validation indicated that the measures developed for this
study were appropriate for the purposes of this research. Future pandemic research needs to adopt a
more unified approach to high-quality measurement of infection—prevention behaviour and motiva-
tional variables to enable more consistency, comparison and opportunity for collaboration between
studies and across geographical areas.
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CONCLUSIONS

Motivation to engage in COVID-19 prevention behaviour is multi-factorial and dynamic, requiring an
understanding of both automatic and reflective processes. Pandemic response planning needs to con-
sider dynamic individual and contextual influences on motivation. Beliefs about infection-related harm,
perceptions of personal control over infection—prevention, and trust in government and social media
need to be considered in developing effective communication strategies. Particular attention needs to
be given to robust pandemic exit planning, with consideration of infection—prevention habits that may
need to be sustained or altered and the well-being of those at higher risk of infection-related harm when
population-level health protection interventions are reduced/removed.
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authors on reasonable request, subject to approval from the COPE Study Management Group and
Cardiff Metropolitan University Applied Psychology Ethics Panel.
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