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Background: A clear picture of people’s adoption of protective behaviours, and a
thorough understanding of psychosocial correlates in the context of contagious dis-
eases such as COVID-19, is essential for the development of communication strate-
gies, and can contribute to the fight against epidemics. Methods: In this paper, we
report a survey on the adoption of the recommended protective behaviours before
and during the epidemic. We also assessed demographic correlates, and beliefs (to-
wards COVID-19 and protective behaviours, towards SARS-CoV-2 transmission,
social dilemma variables, and perceived external cues) of a representative sample
of British residents. Data were collected during the early stage of the COVID-19
epidemic that spread worldwide in 2020. Results: Results showed a marked
increase in the adoption of protective behaviour. We also identified targets for
intervention in variables related to transmission of the virus and social dilemma-re-
lated beliefs. Sex differences in the adoption of protective measures, as well as dif-
ferences associated with the frequency of social contacts, were associated with
differences in beliefs. Conclusions: These findings suggest changeable determi-
nants, which could be targeted in global communication about COVID-19, or in
interventions targeting specific sub-groups not following the protective measures.
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INTRODUCTION

The novel coronavirus disease (COVID-19), an infectious illness caused by
SARS-CoV-2, emerged in December 2019 and has rapidly created a global
health emergency of unprecedented scale in recent history. Over four months,

*Address for correspondence: Lisa Moussaoui, Faculty of Psychology and Educational Sciences,
University of Geneva/FAPSE, 40, Boulevard du Pont-d’Arve, 1211 Gen�eve 4, Switzerland. Email:
lisa.moussaoui@unige.ch

APPLIED PSYCHOLOGY: HEALTH AND WELL-BEING, 2020, 12 (4), 1183–1204
doi:10.1111/aphw.12235

© 2020 International Association of Applied Psychology

bs_bs_banner

https://orcid.org/0000-0003-0392-7402
https://orcid.org/0000-0003-0392-7402
https://orcid.org/0000-0003-0392-7402
https://orcid.org/0000-0002-8304-6877
https://orcid.org/0000-0002-8304-6877
https://orcid.org/0000-0002-8304-6877
https://orcid.org/0000-0003-3269-8813
https://orcid.org/0000-0003-3269-8813
https://orcid.org/0000-0003-3269-8813
mailto:


the COVID-19 outbreak has gone from being relatively contained in Hubei pro-
vince, China, to affecting almost every country. The World Health Organization
(2020) declared a pandemic on 11 March. In an effort to stem the epidemic,
countries encouraged people to adopt a range of protective behaviours, such as
social distancing or frequent handwashing. However, such measures are only
effective if protective behaviours are widely adopted by the population (Halls-
worth, 2020; Michie et al., 2020). Moreover, in critical situations such as this
pandemic, where rapid behaviour change is necessary, it is crucial that public
health policies and interventions be evidence-based, rather than rely on intuition
(Faggiano et al., 2014; Wilson & Juarez, 2015). Having a clear picture of peo-
ple’s adoption of protective behaviours, and a thorough understanding of psy-
chosocial correlates in the context of COVID-19, can inform communication
strategies and contribute to fighting against the present and future outbreaks
(Arden & Chilcot, 2020). In this paper, we report a survey on protective beha-
viours, beliefs towards the outbreak, and demographic correlates of a representa-
tive sample of British residents.

In their review of research on protective behaviours during pandemics, Bish
and Michie (2010, 2011) identified a number of demographic and attitudinal
determinants: sex, age, education level, external cues, sense of vulnerability, per-
ceived severity of the illness, social norms, perceived efficacy and barriers, and
trust in authorities. Beyond the elements addressed by Bish and Michie (2011),
much remains to be learned.

First, rarely have the aforementioned determinants of protective behaviours
been examined simultaneously in one study, and the potential links between
demographic characteristics and beliefs (i.e. mediation relationship, Desrichard
et al., 2007) remain underexplored.

Second, most research has focused on the determinants of motivation to pro-
tect oneself from the disease (Geldsetzer, 2020; Wolf et al., 2020; but see Lut-
trell & Petty, 2020). However, the COVID-19 outbreak highlights another
function of protective behaviours: to avoid transmitting the virus to others. This
pro-social motivation is particularly relevant, as emphasis has been placed on the
low severity of COVID-19 in some groups (i.e. younger people). Amongst these
less-concerned groups, the motivation to protect oneself may be lower than the
motivation to protect others (i.e. more vulnerable groups) or to participate in
reducing the spread of the epidemic.

Third, communication regarding the COVID-19 epidemic also emphasises the
collective aspect of the fight. Therefore, motivation to adopt protective beha-
viours can take the form of a large-scale social dilemma (Ling Hoh Teck & Chy-
ong, 2020) wherein individuals’ immediate personal interests are in conflict with
collective interests (Attari et al., 2014; Van Lange et al., 2013). A number of
variables may play a role in influencing people’s cooperation in social dilemmas,
such as perceived descriptive norm (perception of what others are doing) (Cial-
dini et al., 1990), perceived collective efficacy (“Are we able to do it?”)
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(Koletsou & Mancy, 2011), collective outcome expectancy (one’s belief that col-
lective behaviour can contribute to reducing the spread of the epidemic) (Mous-
saoui & Desrichard, 2016), reverse altruism (not engaging in the behaviour
because only others would benefit from it) (Attari et al., 2014), "drop-in-the-
bucket" feeling (one is disinclined to act because it seems one’s contribution will
be too small to make a tangible difference) (Attari et al., 2014; Bonniface &
Henley, 2008), the “sucker effect” (one does not act because nobody else is
doing so, thus one would look like a sucker for making an effort) (Kerr, 1983;
Orbell & Dawes, 1981), and “free-riding” (one does not see the need to act,
because many other people are doing so, and one’s contribution thus seems
unnecessary) (Orbell & Dawes, 1981). Though some of these variables have
been studied in health-related contexts (e.g. vaccination; Betsch et al., 2013;
Ibuka et al., 2014)), they have yet to be examined during a pandemic.

Finally, the majority of past research has been conducted after the acute phase
of the epidemic episode, with retrospective designs—yet studying people’s
responses during the crisis constitutes an invaluable opportunity to better under-
stand the processes at work.

The Current Research

The primary aims of this research are to capture people’s protective behaviour
and the extent to which it has changed, examine demographic and beliefs corre-
lates of such behaviours, and explore the relationships between these variables.
In our research, we draw on the Health Belief Model (Rosenstock, 1974) and
social dilemma frameworks. The present study also provides insights into the
distinction between personal goals (protecting oneself from infection) and collec-
tive goals (reducing the spread of illness). Analyses of demographic variables
rarely consider socio-cognitive mechanisms. In this paper, we test a mediation
model where demographic characteristics influence protective behaviours via
beliefs. Past behaviour is also taken into account, as the literature has shown that
past behaviour is the best predictor of future behaviour (Ajzen, 2011; Ouellette
& Wood, 1998). The framework used in this paper is presented in Figure 1.

In order to shed light on these elements that may contribute to better under-
standing beliefs and behaviours during an epidemic, and to enhance the public
health response in the face of the COVID-19 outbreak, we conducted an online
survey on a nationally representative sample of UK residents. At the time of the
survey (20 March), the UK was still at a relatively early stage of the outbreak
(the first cases had surged in the country two weeks earlier), and whilst guideli-
nes recommending social distancing had been issued, and further measures had
been announced (e.g. closing schools), the British government had not yet imple-
mented the containment seen in other countries (these measures were announced
on 23 March) (BFPG, 2020).
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METHOD

Participants

In order to ensure participation from a wide range of people and to maximise
generalisability, we requested a nationally representative sample of N = 1000
UK residents from our sample provider, Prolific. To ensure representativeness,
the sample has been stratified across three demographic variables: age, sex, and
ethnicity. More information on representativeness is presented in supporting
information (Appendix A). Due to the way in which the platform works, 1,031
participants started the survey. Of those respondents, 25 were excluded in accor-
dance with our analysis plan, resulting in a sample size of N = 1,006 people.
Sample size determination is described in the Supporting Information
(Appendix B).

Design and Procedure

The research protocol was examined by and received expedited ethical approval
from the University’s Ethical Review Board. We registered our questionnaire
and our analysis plan on the Open Science Framework (https://osf.io/67bk5/?vie
w_only=1d102f1b47a041ce8c272a4daa8ad786). The present paper reports the

FIGURE 1. Theoretical framework of the effect of socio-demographic variables
on the adoption of protective behaviours during outbreak, and potential media-
tors. Abbreviations: PB = protective behaviours. C19 = COVID-19. OE = outcome
expectancy.
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first of a three-wave survey following the evolution of beliefs and behaviour dur-
ing the epidemic.

Participants were invited to take part in an online survey entitled “Coronavirus
Outbreak: Investigating Perception of COVID-19 and protective behaviours”.
Following the consent form, the survey began by examining the extent to which
participants follow protective measures. Next, items assessing beliefs were pre-
sented in randomised order. Finally, participants answered socio-demographic
questions. At the very end of the survey, an item asked them if they had
answered seriously, given the importance of the results in the fight against
COVID-19. It was clearly indicated that their answer to this question would have
no impact on their payment. Following this, they were thanked for their partici-
pation, and had the opportunity to leave a comment.

Measures

Past and current protective behaviours. Ten behaviours were assessed, adapted
from the UK’s National Health Service recommendations at the time. For each
behaviour, participants indicated the degree to which they engaged in it on a typ-
ical day prior to the COVID-19 outbreak, and more recently (over the last
10 days). Answers were recorded on a 5-point Likert response scale ranging
from 1 = never to 5 = very often/always. We averaged the items to compute two
global scores indicating frequency of adoption of the 10 behaviours: one reflect-
ing behaviour before the outbreak (M = 2.99, SD = 0.63) and the other reflect-
ing behaviour during the outbreak (M = 4.17, SD = 0.56).

Beliefs measures. Items measured beliefs towards COVID-19 and protective
behaviours, beliefs towards SARS-CoV-2 transmission, social dilemma vari-
ables, and perceived external cues. Two items were used for each construct
unless otherwise specified. Beliefs variables were assessed using a 5-point scale
(1 = strongly disagree, 5 = strongly agree). Beliefs measures, examples of
items and reliability are presented in the Supporting Information (Appendix C).

Socio-demographic characteristics. The following variables were measured:
age, sex, education level, civil status, number of people living in the household,
frequency of social contacts, and geographical area (region/country and county).

Analysis Plan

In order to meet the paper’s goal, we began by analysing the evolution of protec-
tive behaviour adoption over time. Associations between beliefs were explored
using correlations. Then, the associations between beliefs and socio-demo-
graphic variables were tested to select potential mediators. The association
between beliefs and protective behaviour was analysed both through multiple
linear regression and using Confidence Interval-Based Estimation of Relevance
(CIBER) (Crutzen & Peters, 2019; Jamovi Project, 2019; R Core Team, 2018).

C19 PROTECTIVE BEHAVIOURS’ CORRELATES 1187

© 2020 International Association of Applied Psychology



CIBER provides a visual depiction of the distribution of answers, indicating
which constructs could be the target of an intervention, or, on the contrary, on
which variable people already score very high (e.g. if participants already think
that people important to them approve of them following the protective mea-
sures, it may not be a priority to communicate on subjective norm). Variables
with broad distribution or very low scores suggest that there is room for
improvement. The right-hand column illustrates the association between the
belief’s score and behaviour (see Figure 3). A variable with a higher association
would be more interesting in a behaviour change perspective, as modifying this
belief could lead to significant change in behaviour.

Finally, mediations were tested for demographic variables showing an associa-
tion with protective behaviours. Parallel mediations were tested using the PRO-
CESS macro (Hayes, 2018).

In order to control for false discovery caused by multiple comparisons, we
adjusted the significance threshold. To do this we used the Benjamini-Hochberg
correction (Benjamini & Hochberg, 1995), which uses a false discovery rate esti-
mation and allows a good compromise between type I and type II errors (Noble,
2009). For a given analysis, p-values are ordered from the smallest (rank = 1) to
the largest. The adjusted p-value is the p-value times m/i, where m is the number
of the test and i the rank of each test (McDonald, 2009; Noble, 2009).

RESULTS

Descriptive Statistics on Socio-Demographic
Characteristics, Beliefs, and Current Protective
Behaviours

Descriptive statistics on the socio-demographic variables are presented in
Table 1, together with mean scores of current protective behaviours for each
group. Sex differences were noted, with women having a higher score on current
protective behaviours. The association with age did not appear to be linear, like
the link with education level, and the number of people living with the respon-
dent. People with fewer social contacts seemed to have higher scores for protec-
tive behaviours.

Temporal Evolution of Protective Behaviours

Figure 2 shows the evolution of protective behaviour before the coronavirus cri-
sis and during the last 10 days, for the global score and individual behaviour
items. There was a marked increase in nearly all behaviours, ts < �22.68,
ps < .001, except for a reduction in participation in social activities, t
(994) = 52.56, p < .001, and no significant difference in “use public

1188 MOUSSAOUI ET AL.

© 2020 International Association of Applied Psychology



TABLE 1
Descriptive Statistics of Socio-Demographic Variables and Average Level of Pro-

tective Behaviours [with 99% CI]

Count Percentage

Score of current protective
behaviours

M SD 99% CI [LL, UL]

Sex
Men 489 48.7 4.07 0.60 [4.00, 4.14]
Women 515 51.3 4.26 0.49 [4.20, 4.31]

Age
less than 25 115 11.4 4.09 0.57 [3.95, 4.23]
25–34 177 17.6 4.20 0.53 [4.10, 4.30]
35–44 184 18.3 4.20 0.56 [4.09, 4.31]
45–54 167 16.6 4.09 0.61 [3.97, 4.21]
55–64 258 25.6 4.21 0.53 [4.12, 4.29]
65 and more 107 10.6 4.16 0.55 [4.01, 4.30]

Educational level
No formal qualifications 14 1.4 3.94 0.40 [3.61, 4.26]
Secondary education 130 12.9 4.19 0.56 [4.06, 4.32]
High school 317 31.4 4.10 0.57 [4.02, 4.19]
Tertiary 547 54.3 4.20 0.55 [4.14, 4.26]

Number of people living with the respondent
Zero 3 0.3 4.43 0.29 [2.78, 6.09]
One 172 17.1 4.10 0.60 [3.98, 4.22]
Two 367 36.4 4.20 0.54 [4.13, 4.27]
Three and more 466 46.2 4.16 0.55 [4.10, 4.23]

Civil status
Single 337 33.4 4.12 0.59 [4.03, 4.20]
In a relationship/ married/ civil
partnered

671 66.6 4.19 0.53 [4.14, 4.24]

Number of social contacts
None at all 98 9.7 4.29 0.51 [4.16, 4.43]
A little 526 52.2 4.21 0.55 [4.15, 4.28]
A moderate amount 213 21.1 4.05 0.60 [3.95, 4.16]
A lot 91 9.0 4.08 0.51 [3.94, 4.22]
A great deal 80 7.9 4.10 0.54 [3.94, 4.26]

Country
England 871 86.4 4.17 0.55 [4.12, 4.22]
Northern Ireland 10 1.0 4.08 0.77 [3.28, 4.87]
Scotland 85 8.4 4.17 0.58 [4.01, 4.34]
Wales 42 4.2 4.14 0.57 [3.90, 4.38]

Number of cases in the country
Low 137 13.6 4.16 0.59 [4.02, 4.29]
High 871 86.4 4.17 0.55 [4.12, 4.22]
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transportation only if needed”, t(892) = �0.37, p = .714. Adoption frequencies
of each protective behaviour are presented in the Supporting Information
(Appendix D). The strongest increase in the adoption of protective behaviour
was observed for avoiding touching one’s face with unwashed hands: only 14.2
per cent did it often or very often before the crisis, and 65.8 per cent reported
doing it often or very often during the crisis. A similar increase was also
observed for hand washing after coughing/sneezing/blowing one’s nose (done
often or very often by 26.8% of the respondents before, and 73.5% during the
crisis), and for handwashing when getting home or into work (performed rarely
or sometimes by 46.3% before the crisis, and 88.1% reported doing it always
during the crisis). On the contrary, some protective behaviours had higher levels
of adoption even before the crisis, notably: washing hands with soap and water
for at least 20 s or using hand sanitiser; covering one’s mouth and nose with a
tissue or one’s sleeve when coughing/sneezing; and putting used tissues in the
bin immediately after coughing/sneezing/blowing one’s nose.

Association between Beliefs

Statistical associations between beliefs were assessed using correlations (Ben-
jamini-Hochberg correction: significance threshold = .034). Susceptibility and
severity had weak associations with other beliefs and were mostly associated
with each other (r = .269). A strong association was found between self-efficacy

FIGURE 2. Boxplots of the protective behaviour scores, before the coronavirus
crisis (violet) and during the last 10 days (green). Note: Boxplots represent first
to third quartiles. Means are represented by a diamond shape, medians by a
straight line. [Colour figure can be viewed at wileyonlinelibrary.com]
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to perform protective behaviours and actual control (r = .566). Self-efficacy to
perform protective behaviours was also associated with collective-efficacy to
perform protective behaviours (r = .460). Self-outcome expectancy of protective
behaviours for limiting SARS-CoV-2 transmission and for reducing the epidemic
were strongly correlated (r = .615), and both were also associated with collec-
tive outcome expectancy of protective behaviours for reducing the epidemic
(r = .623 and .691, respectively). All three variables were also negatively associ-
ated with drop-in-the-bucket belief (r = �.487, �.556 and �.458, respectively).
Drop-in-the-bucket belief was positively related to social dilemma beliefs
(r = .329). Perceived external cues were not strongly associated with the other
constructs measured. Hearing about COVID-19 from lay people was positively
associated with hearing about protective behaviours from lay people (r = .775),
and hearing about COVID-19 from authorities was positively associated with
hearing about protective behaviours from authorities (r = .698) (for full results
table, see the Supporting Information (Appendix E).

Association between Beliefs and Socio-Demographic
Variables

Associations between beliefs and socio-demographic variables are presented in
Table 2 (Benjamini-Hochberg correction: significance threshold =.008). Sex was
associated with variables from the social dilemma framework, with women less
likely to have drop-in-the-bucket beliefs, for example. Higher educational level
was associated notably with hearing more about COVID-19 and protective beha-
viours from lay people. Number of people living with the respondent was associ-
ated only with perceived severity of COVID-19: participants living with more
people perceived it as less severe relative to those living with zero or few people.
Older age was also associated with a higher perception of severity, more trust in
the authorities, and hearing more about COVID-19 and protective behaviour
from authorities, and less from lay people. The number of cases in the country
was not significantly associated with any of our measures, while the number of
face-to-face contacts with other people was notably negatively associated with
self-efficacy of performing protective behaviours, and actual control.

Association between Beliefs and Protective Behaviour

Confidence Interval-Based Estimation of Relevance (CIBER) (Crutzen & Peters,
2019; Jamovi Project, 2019; R Core Team, 2018) was used to analyse the associ-
ation between beliefs and protective behaviour. What can be concluded from the
CIBER plot (Figure 3) is that respondents already scored high on a number of
variables: beliefs towards SARS-CoV-2 transmission, subjective norm, and
external cues from authorities. Variables with low association with behaviour
(thus not useful to target) were susceptibility, severity, self-outcome expectancy
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for protecting oneself from COVID-19, trust in the authorities, and cues from lay
people. Potentially interesting variables (i.e. broad distributions and/or non-neg-
ligible association with behaviour) were: self- and collective-efficacy to perform
protective behaviours, action control to perform protective behaviours, and social
dilemma and drop-in-the-bucket beliefs.

We also performed a multiple linear regression to estimate the unique relation-
ships between the beliefs measures and the current protective behaviours, as
CIBER analysis only provides bivariate estimates. The multicollinearity and
homoscedasticity assumptions were verified. No outliers were detected by exam-
ining studentised residuals and leverage (Stevens, 1984). The Benjamini-Hoch-
berg correction for multiple comparison test indicates that only p-values less
than or equal to .003 could be considered significant. The results showed that
self-outcome expectancy of protective behaviours for limiting SARS-CoV-2
transmission (b = .13, t(904) = 3.54, p < .001), social dilemma beliefs
(b = �.09, t(904) = �3.87, p < .001), and score of protective behaviours before
the outbreak (b = .40, t(904) = 16.98, p < .001) were related to current protec-
tive behaviours (b = .40, t(904) = 16.98, p < .001) (see the Supporting Informa-
tion Appendix F for full results table).

Mediation Analysis

We performed single linear regressions to estimate the bivariate relationships
between the demographic variables and current protective behaviours. Sex and
frequency of social contacts were the only variables significantly associated with
current protective behaviours (b = .188, t(1002) = 5.42, p < .001, and

FIGURE 3. a. CIBER plots of means and associations (r) of beliefs towards
COVID-19 with adoption of. protective behaviours. Legend: In the right-hand
graphs, purple diamonds represent the score of current protective behaviour, and
green diamonds represent the score of change between now and before outbreak.
Figure 3b. CIBER plots of means and associations (r) of beliefs towards SARS-CoV-
2 transmission with adoption of protective behaviours. Legend: In the right-hand
graphs, purple diamonds represent the score for current protective behaviour, and
green diamonds represent the score of change between now and before outbreak.
Figure 3c. CIBER plots of means and associations (r) of social dilemma variables
with adoption of protective behaviours. Legend: In the right-hand graphs, purple
diamonds represent the score for current protective behaviour, and green
diamonds represent the score of change between now and before outbreak.
Figure 3d. CIBER plots of means and associations (r) of perceived external cues
with adoption of protective behaviours. Legend: In the right-hand graphs, purple
diamonds represent the score for current protective behaviour, and green
diamonds represent the score of change between now and before outbreak. Note:
Abbreviations: PB = protective behaviours. C19 = COVID-19. OE = outcome
expectancy. [Colour figure can be viewed at wileyonlinelibrary.com]
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b = �.06, t(1006) = �3.71, p < .001, respectively) (beta coefficients reported
are unstandardised. For results of other variables, see the Supporting Information
Appendix G Table S4). These variables were thus selected for two parallel medi-
ation analyses, with, as mediators, the variables significantly associated with
each of them as shown in Table 2. Mediations were run in SPSS, using PRO-
CESS macro (Hayes, 2018). Coefficients are reported in the Supporting Informa-
tion (Appendix G, Tables S5 and S6). Figure 4 presents two mediation models
(one for the mediation of the effect of sex on protective behaviour, and the other
for the mediation of the effect of frequency of social contact on protective beha-
viour), that were tested separately. The effect of sex on protective behaviours
might be mediated by self-efficacy, descriptive norm, social dilemma variables,
and drop-in-the-bucket beliefs. The effect of frequency of social contact might
be mediated by severity, self-efficacy, self-outcome expectancy for limiting
SARS-CoV-2 transmission, and actual control (for indirect effects, see the Sup-
porting Information Appendix G).

DISCUSSION

The present study sought to assess people’s protective behaviour, the extent to
which it has changed, socio-demographic and beliefs correlates, and the

FIGURE 4. Unstandardised regression coefficients for the relationship between
socio-demographic variables (sex and frequency of social contacts), mediators,
and score of current protective behaviours. The regression coefficients between
socio-demographic variables and score of current protective behaviours, control-
ling for the mediators, are in parentheses. *p < .05, **p < .001. Note: Sex and
frequency of contacts are presented on the same figure for simplification, but
two separate mediation analyses were run. Abbreviations: PB = protective
behaviours. C19 = COVID-19. OE = outcome expectancy.
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relationships between these variables. Data collected on a large nationally repre-
sentative sample of UK respondents provided insightful information about these
factors.

Two weeks after the first cases of COVID-19 surge in the UK, we can see a
marked increase in people following recommended protective behaviour. This is
consistent with the UK and US data collected in February–March 2020, showing
that most respondents knew that washing hands, avoiding close contact with
people who are sick, and avoiding touching one’s eyes, nose and mouth with
unwashed hands were effective measures for preventing infection (Geldsetzer,
2020). As has been observed during the HIV epidemic (Anderson et al., 1999),
this confirms that, in the face of a serious and probable risk, a large part of the
population is able to change quickly and without resistance. However, it is likely
that a communication effort directed at a minority of those resistant to change
will still be necessary. Apart from sex and number of social contacts, our results
show little variability in protective behaviours as a function of socio-demo-
graphic variables. Given the scale of the crisis, it seems that the entire population
has changed its habits, even in regions that are still little affected or amongst the
least vulnerable populations. The adoption of some protective behaviours
increased more than others. This may be attributed to a lower level of practice of
certain behaviours before the crisis (e.g. avoiding touching one’s face with
unwashed hands) compared to behaviours that were already widely adopted (e.g.
covering one’s mouth and nose with a tissue or sleeve when coughing/sneezing).
Thus, if prioritisation is needed, communication efforts could be directed at the
behaviours that are not already part of people’s habits. Two behaviours had
lower levels of adoption than others, and could therefore be targeted in future
interventions: working from home, and using public transport only if necessary.
However, because of the way the questions were formulated, it is possible that
responses to these questions reflect the general extent to which people work from
home or take public transport. Future research might confirm whether or not peo-
ple were reluctant to work from home and reduce their use of public transport
even if they could.

In our sample, men were less likely to follow protective measures than women
(a similar pattern was found by Armitage et al., 2020), and the mediation analy-
ses suggested possible explanations for this finding. Relative to women, men
were: more likely to think that their own individual action would not make a dif-
ference in reducing the COVID-19 epidemic (i.e. drop-in-the-bucket beliefs);
tended to agree with social dilemma beliefs to a greater extent; tended to have a
lower level of self-efficacy beliefs. Men tended also to have a higher perception
of descriptive norm. These findings build on recent research evidencing sex dif-
ferences (for instance, Galasso et al., 2020), and provide insights into how these
differences may effectively be tackled, by identifying modifiable determinants of
behaviour.
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The second result of the mediation analysis was that people with prior
higher frequency of social contacts engaged in fewer protective behaviours.
In our data, possible explanations for this effect were that, relative to people
with fewer social contacts, people with more contacts: had a lower perception
of severity; were less likely to believe that following the protective measures
would decrease their chances of transmitting the coronavirus to other people;
had a lower level of actual control; tended to have a lower level of self-effi-
cacy beliefs. Thus, people with high frequency of social contacts can be
encouraged to adopt protective measures by increasing perceived severity,
actual control, and their perception that following the protective measures
will decrease their chances of transmitting the coronavirus to other people. It
is important to note that some confidence intervals testing the indirect effects
were close to including zero (e.g. indirect effect of sex on protective beha-
viours via descriptive norm, and indirect effect of frequency of social contact
on protective behaviours via severity). Future research would be necessary to
confirm the replicability of those results.

Our findings suggest that the variables featured in the Health Belief Model
may not play as strong a role in the adoption of protective behaviours during the
COVID-19 pandemic as other factors. Further research, notably the results of the
COVID-19 Psychological Research Consortium Study (McBride et al., 2020),
may shed further light on this matter. Beyond the Health Belief Model predic-
tors, the present research highlights the role played by social dilemma-related
beliefs. While recent work has theorised that the social dilemma perspective has
much to contribute to the understanding of behaviour during the present pan-
demic (see Ling Hoh Teck & Chyong, 2020), to our knowledge, there has not
yet been a direct investigation of people’s social dilemma beliefs and how these
relate to the adoption of protective behaviours. Our results confirm the impor-
tance of taking these variables into consideration in collective situations. In par-
ticular, social dilemma beliefs (free-riding and sucker effect) were predictors of
protective behaviours adoption when other predictors were controlled for.

A simple parallel mediation structure (Figure 1) has been chosen to meet the
main aim of the paper: allowing the identification of modifiable determinants in
case variations in adoption of protective behaviours according to socio-demo-
graphic variables are observed. However, more complex links between beliefs
can be anticipated and were seen in the bivariate correlations (Table S2, Sup-
porting Information file). For example, actual control and self-efficacy could had
been hypothesised as being linked, as the latter is sometimes used as a proxy for
the former (Ajzen, 2002), and were indeed statistically associated. Self-outcome
expectancy and collective outcome expectancy are part of the same taxonomy
(Koletsou & Mancy, 2011), and thus could be more closely related than with
other variables. Social dilemma variables could also be expected to be associated
with one another, and correlations showed statistically significant association,
although of small to moderate sizes.
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CIBER analysis highlights several variables with potential to further increase
the following of protective measures. Confirming the importance of studying
them separately, beliefs about self-protection, beliefs about the spread of the
virus, and social dilemma beliefs all play a role in motivating the adoption of
behavioural recommendations. Thus, we would recommend that health commu-
nication should go beyond merely informing people about the severity of the
virus, and aim to induce a stronger perception of efficacy to perform protective
behaviours, both at the individual and collective levels, and strengthen action
control. For example, drop-in-the-bucket beliefs can be increased by directing
the focus to concrete goals (Moussaoui & Desrichard, 2016), or by combining
information on social norms and increasing subjective proximity (Soliman et al.,
2018). Collective efficacy and social dilemma beliefs are more difficult to
address in real life, notably because techniques such as onymity (Wang et al.,
2017) or providing feedback which have been shown to promote cooperation in
lab studies can be hard to use in real-life large-scale situations (Biel, 2000).
Injunctive norms, dividing the objectives into sub-goals (geographically or tem-
porally), presenting examples of past success, persuading people that others will
contribute, and that success is possible are suggestions (Biel, 2000; Klander-
mans, 1992) that would need empirical validation.

One limitation of the study is that a number of items showed unsatisfactory
internal consistency. As pre-registered, we removed items with low face valid-
ity, resulting in single-item measures. Single-item measures are problematic
because of measurement error; thus future studies should aim for improvement
in the measurement of those concepts. Another limitation of the study is its
transversal design. Measuring at the same time beliefs and behaviour can be
problematic for several reasons, one of them being compromised construct
validity. Conway and Lance (2010) gave examples of a priori consideration of
common method bias, among which the following had been used in this study:
ensuring participants’ anonymity and counterbalancing question order. Another
suggestion by the same authors to ensure construct validity is using validated
scales; however, this was impossible as the area of research is new (for an
exception see Ahorsu et al., 2020). Another flaw of transversal design is
preclusion of drawing conclusions regarding causality. This issue has been dis-
cussed in particular for mediation analysis (Antonakis et al., 2010). Assump-
tions for making inferences from mediation include: having established the
causal order of variables, ensuring there are no omitted variables in the analy-
sis, and that the variables are measured without error (Shrout, 2011). In our
case, causal order of variables can only be questioned in the sense that adop-
tion of protective behaviour could lead to change in beliefs (rather than our
supposed model beliefs affecting behaviour), but socio-demographic variables
cannot be anything other than predictors. It is not possible to rule out external
variables which could correlate both with socio-demographic characteristics
and the mediators; thus this remains a potential flaw of the study. Error
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measurement is also a potential issue, notably with single items. Shrout (2011)
argues that cross-sectional correlations could still reveal possible causal mecha-
nisms, for example, when well-founded theories describe the direction of the
process. In the case of the Health Belief Model, according to Jones et al.
(2015), “The HBM is one of the most widely utilized and heavily studied theo-
ries in public health. . . . yet variables ordering remains a relatively understud-
ied topic” (p. 13). The authors tested three plausible models (parallel, serial,
and moderated mediation), but in all cases beliefs were the mediators of exter-
nal variables’ effect on behaviour. Because the internal structure of the HBM
lacks strong empirical evidence, and considering the methodological design
used, we were not in the situation of a clear established causal model, and in
this regard our results were discussed cautiously and without implied causality.

Despite those limitations, this study provides a preliminary overview of the
adoption of protective behaviours and associated variables at an early stage of
the COVID-19 epidemic. Conclusions are of course tied to the political context,
which varies across countries, as well as to the rapidly evolving temporal cir-
cumstances.

Future research could leverage other theoretical frameworks, particularly
geared towards behaviour change, as for instance Gibson Miller and colleagues
have done in their work on hygiene practices using the Capability, Opportunity,
Motivation-Behaviour (COM-B) model (Gibson Miller et al., 2020). Future stud-
ies could also include additional socio-demographic variables (e.g. sexual orien-
tation; Ko et al., 2020).
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