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to physical distancing was assessed on a 5-point frequency
scale (never — always).

Results: Using mediation analyses with bootstrapping
procedures, we first confirmed that self-efficacy was asso-
ciated indirectly with adherence, via higher intentions in a
partial mediation (unstandardized indirect effect .21, 95%
CI .18-25). The message increased self-efficacy; partici-
pants receiving the message reported higher self-efficacy
(M = 4.23, §D = .80) compared to participants in the control
condition (M = 4.08, §D = .77; standardized regression coef-
ficient = .19, p <.05) and self-efficacy affected intention (.48,
p<.001). There was a small significant indirect effect of the
message on intention via self-efficacy (unstandardized indi-
rect effect .07, CI.01-.14).

Conclusions: Increasing self-efficacy for physical distanc-
ing with a short message can successfully increase inten-
tion to physical distance via increased self-efficacy. As
both self-efficacy and intentions are important predictors
of adherence to transmission-reducing behaviours short
messages have potential to limit the spread of COVID-19.

KEYWORDS
adherence, COVID-19, intentions, messaging, physical distancing,
self-efficacy

Statement of contribution

What is already known?

* Physical distancing reduces the transmission of COVID-19.
* But, adherence to is declining and becoming more difficult.
* Self-efficacy and intention predicted adherence to physical distancing in each sociodemo-

graphic group.
What does this study add?

* We confirmed the theoretically hypothesized association between self-efficacy, intentions,
and adherence in cross-sectional data.
*  We show that a theory-based short message can increase physical distancing self-efficacy.

INTRODUCTION

The COVID-19 pandemic has highlighted the importance of behavioural science to increase adher-
ence to transmission-reducing behaviours to eliminate or control transmission. One of the effective
transmission-reducing behaviours during the COVID-19 pandemic has been physical distancing, as shown
by reduced COVID-19 rates after the introduction of physical distancing measures (Islam et al., 2020).
These authors assessed physical distancing in the broadest sense, including closures of schools, work-
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places and public transport, restrictions on mass gatherings and public events, and restrictions on move-
ment (lockdowns). In its individualized form, physical distancing, in the UK context, referred to staying
2 m away from other people, except those who live in your household (The Scottish Government, 2020;
other distances were recommended in other countries and contexts).

Adhering to physical distancing is seen as one of the more difficult behaviours, as it needs to be
repeated and maintained, it is difficult to plan for, involves navigating different environments and often
is related to interactions with other people. Nevertheless, several studies show that adherence to physical
distancing, especially just after easing of the lockdown towards the end of the first wave of the pandemic,
was high in North America and Europe including the UK (Coroiu et al., 2020; Dixon et al., 2021; Park
et al., 2020). Specifically, the CHARIS project (COVID-19 Health and Adherence Research In Scotland;
Den Daas et al., 2021) showed that adherence to physical distancing was high, with a mean self-reported
adherence score well above 4 on a 5-point scale (Dixon et al., 2021). This is in line with other studies
finding ~95% of people indicated they often or always keep a safe distance of two metres (Coroiu
et al,, 2020), or ~87% of people adhering to putting six feet [2 m] of physical distance between them-
selves and other people (Park et al., 2020).

However, it is possible that over the course of the pandemic physical distancing became more difficult
as feelings of loneliness and social isolation increase (Williams et al., 2021), and as the proportion of the
people who are vaccinated increases, the perceived necessity of physical distancing may decline. That said,
modelling studies (Iacobucci, 2021; O'Brien & Clements, 2021) accurately predicted multiple waves of
the pandemic and the consequent increases in hospitalizations and deaths, which, in late 2020, required
the UK governments to reimpose physical distancing restrictions that had previously been relaxed. Subse-
quently, restrictions on physical distancing were again relaxed and the requirement to wear face cover-
ings were removed in England during the summer of 2021. These relaxations in transmission-reducing
behaviours probably contributed to the large rise in cases of COVID-19 in the UK despite high rates of
vaccine uptake. The population of the UK has, therefore, experienced multiple cycles of being required to
adhere to transmission-reducing behaviours, followed by periods of relaxation of requirements followed
by the reimposition of restrictions. Thus, interventions aimed at supporting behaviour change are likely
to remain of importance for transmission control both now and into the future of the current and subse-
quent pandemics. It is currently unknown whether messaging interventions aimed at increasing physical
distancing could work.

One candidate for interventions aimed at promoting adherence to physical distancing is self-efficacy,
the belief that one can carry out the transmission-reducing behaviour. The construct of self-efficacy
is part of two main theories, namely Social Cognitive Theory (SCT; Bandura, 1986) and the Reasoned
Action Approach (RAA; Ajzen & Schmidt, 2020; Fishbein & Ajzen, 2011). SCT posits that people's
motivation and action are extensively regulated by forethought about the behaviour (Luszczynska &
Schwarzer, 2005). Key constructs of SCT are self-efficacy and outcome expectancies. Self-efficacy refers
to the belief that one is capable of performing a recommended behaviour to attain a desired outcome
(e.g, not getting COVID-19). In RAA, self-efficacy (or sometimes called perceived behavioural control)
is determined by control beliefs, how much a person thinks they have control over the behaviour and
their confidence about being able to perform the behaviour. Self-efficacy affects behaviour through
intentions. That self-efficacy might play a role in performing health protective behaviours such as the
transmission-reducing behaviours for COVID-19 was again evidenced in a recent systematic review show-
ing that an individual's perception of his/her competency to successfully perform behaviours aimed at
managing one's health affects their actual behaviour (Breland et al., 2020). Moreover, a meta-analyses has
shown that that interventions that experimentally modify self-efficacy are effective in promoting health
behaviour change (Sheeran et al., 20106). There are as of yet no studies showing the effect of self-efficacy
interventions on COVID-19 transmission-reducing behaviours, although it has been found that measured
self-efficacy is related to adherence rates.

The CHARIS project (Den Daas et al., 2021) found that for COVID-19 transmission-reducing
behaviours both self-efficacy and intentions were important predictive constructs. Behaviour specific
self-efficacy was the strongest predictor for physical distancing, as well as for hand washing and wearing
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a face covering ([blinded for review]). In addition, the relationship between self-efficacy and adherence to
transmission-reducing behaviours was not influenced by group membership, such as gender, age, socioec-
onomic deprivation and perceived COVID-19 status, making self-efficacy a good candidate for promot-
ing physical distancing across many sociodemographic groups. These findings were confirmed by Berg
and Lin (2020), who found that self-efficacy was distinctly able to predict compliance with prevention
guidelines, and Hsing et al. (2021), who also found that self-efficacy was the strongest predictor for physi-
cal distancing (referred to as social distancing). Furthermore, self-efficacy seems to be a stronger predictor
of adherence to transmission-reducing behaviours than either illness perceptions or perceptions of risk
or threat (Chong et al., 2020).

Self-efficacy can be enhanced through a number of routes (Bandura, 1977): (i) previous experiences
of personal accomplishment, or mastery; (ii) positive vicarious experiences, someone perceived as similar
to the individual successfully mastering the behaviour; (iii) verbal persuasion, someone reassuring the
individual they can perform the behaviour and (iv) emotional arousal, that a person does not experience
apprehension towards the performance of the behaviour in a particular context, and therefore, feels able
to perform the behaviour (Conner & Norman, 2005).

Although these enhancements have not been applied to change transmission-reducing behaviours,
they have been applied to change other behaviours, for example physical activity. A meta-analysis of inter-
vention studies that aimed to increase physical activity behaviours via enhanced self-efficacy showed that
vicarious experiences and feedback on other people's behaviour were able to increase self-efficacy for
physical activity, whereas verbal persuasion alone was not effective at increasing self-efficacy (Ashford
et al., 2010). Unfortunately, this study did not address whether changes in self-efficacy were associated
with subsequent changes in behaviour. However, another review found that studies that were successful in
changing self-efficacy towards physical activity behaviours, were also effective in changing physical activity
behaviour (Williams & French, 2011). The behaviour change techniques (BCTs) that effectively increased
self-efficacy were action planning, providing instruction and reinforcing effort towards behaviour; these
three BCTs were also associated with increased levels of physical activity. Williams and French account
for the effectiveness of the BCTs via their ability to increase the likelihood of successful performance of
physical activity behaviours and hence promote mastery experiences. However, these results may not be
universally applicable; self-efficacy and physical activity in obese individuals were increased by two BCTs,
namely self-monitoring of behavioural outcomes and social support (Olander et al., 2013), both of which
were associated with reduced self-efficacy in the William and French review: Similarly, a review of infec-
tion control behaviours in HIV (Mize et al., 2002), which are perhaps more closely aligned to COVID-19
transmission-reducing behaviours, also showed inconsistent effects of interventions on self-efficacy, with
effects depending on follow-up time and migration backgrounds of the participants. Thus, techniques
effective at increasing self-efficacy and hence behaviour might vary by population and also by behaviour and
context, which is not surprising given that self-efficacy itself is theorized within the intersection between
the actor, the particular behaviour and the context in which the behaviour is enacted (Bandura, 1997).

In addition, research has already shown which groups may benefit from interventions as adherence
to transmission-reducing behaviour was low and there was room for improvement; these groups could
be based on sociodemographic variables (such as age and gender), but also on constructs (e.g, groups
low in self-efficacy, Dixon et al., 2021). For example, younger people are often less adherent than older
populations, and men seem to adhere less than women (Dixon et al., 2021; Coroiu et al., 2020; Masters
et al., 2020; Pedersen & Favero, 2020). However, the existing literature provides rather less evidence of
causal relationships between employed intervention and changes in either the target determinants or
behaviours. As a result, we cannot be wholly confident that interventions to change self-efficacy will
increase either self-efficacy, intentions, or adherence to behaviours such as physical distancing. Before
we can conclude that evidence pertaining to differences between people is relevant for interventions to
change determinants and outcomes (Johnston, 2015), specific studies to address this knowledge gap are
required. Therefore, these studies will also need to show that the effect is specific, targeting self-efficacy
changes relevant outcomes, such as intentions and adherence. In addition, these studies will need to show
that the message affects the targeted determinant and no other theoretical constructs from for example

sdny) sUORIPUOD pue s | 81 8ss *[2202/TT/T0] Uo Aiqiauliuo AB|im ‘usepeay JO AISBAIUN AQ ZE92T dyla/TTTT OT/I0p/L0D A 1M Aelq i putjuo-anyaAsdsda//sdny woaj pepeojumoq ‘0 *28280e

fopm A

35UBD 17 SUOWILLOD aAeaID 3|qedt|dde ayy Aq peussnob afe sapie YO ‘8sn Jo sajni Joj ARelqi auljuQ A3]1A UO (SUO 1 PUOI-pI



MESSAGING TO INCREASE SELF-EFFICACY | 5

the Reasoned Action Approach (Ajzen & Schmidt, 2020; Fishbein & Ajzen, 2011), the Common-sense
Self-Regulation Model (Diefenbach & Leventhal, 1996) and Protection Motivation Theory (Rogers, 1975).

In the present study, recognizing the limitations of cross-sectional studies, we aimed first to confirm
that in the context of the pandemic and COVID-19 transmission-reducing behaviours, that self-efficacy
for physical distancing affects adherence to physical distancing through intentions (Figure 1). In this
confirmation, self-efficacy, intention and adherence have been measured at the same time, concur-
rently, we only aim to provide support for the existing theoretical relations in our population and
for transmission-reducing behaviours in principle, without showing causality, as these relations have
been established in previous research numerous times (Conner & Norman, 2005). Second, we aimed
to explore whether self-efficacy for physical distancing can be increased via messaging, and through
self-efficacy, increase intentions for physical distancing, Therefore, we manipulated self-efficacy, through
a short verbal message that used positive vicarious experiences, verbal persuasion and emotional arousal
to increase self-efficacy and intentions for physical distancing, which were measured after the presenta-
tion of the message.

We also explored whether the message affected constructs from other theories relevant to the behav-
ioural responses to the pandemic based on the theories assessed in the CHARIS project, namely another
construct from RAA (Ajzen & Schmidt, 2020; Fishbein & Ajzen, 2011), behavioural norms, the belief
about how others would like to behave. We address whether systematically varying positive vicarious
experiences, could have changed behavioural norms (thinking about someone else performing the behav-
iour and there inferring the norm) instead of self-efficacy. In addition, we explore constructs from the
Common-Sense Self-Regulation Model (CS-SRM: Diefenbach & ILeventhal, 1996). The CS-SRM iden-
tifies cognitive and emotional representations of illness and proposes that these representations affect
the behavioural response to it. Cognitive representations that CS-SRM identifies are beliefs about illness
identity, consequences, timeline, control and what causes the illness (Leventhal et al., 1992). Emotional
representations indicate the emotions that are engendered by the illness threat (such as anxiety or worries).
The systematic variation of mastery, might influence the emotional representations. Finally, Protection
Motivation Theory (PMT: Rogers, 1975) was developed to understand the impact of fear appeals. PMT
posits that people make a threat appraisal based on evaluating how severe the threat is and how vulnerable
they perceive themselves to be to the threat. In addition, an individual makes a coping appraisal based on
for example self-efficacy (as in SCT). The systematic variation of mastery, might influence the perceived
vulnerability people experience.

(@) Intention (M)
a b
Self-efficacy \ Adherence (Y)
(X) c >
ab
(b) Self-efficacy
/‘ ™M)
a b
Messaging \ Intention (Y)
condition (X) c >
ab

FIGURE 1 Associations between (a) physical distancing adherence (y) and self-efficacy (X) mediated by intention (M) and
(b) intention for physical distancing (Y) and the messaging condition (X) mediated by self-efficacy (M)

sdny) sUORIPUOD pue s | 81 8ss *[2202/TT/T0] Uo Aiqiauliuo AB|im ‘usepeay JO AISBAIUN AQ ZE92T dyla/TTTT OT/I0p/L0D A 1M Aelq i putjuo-anyaAsdsda//sdny woaj pepeojumoq ‘0 *28280e

fopm A

35UBD |7 SUOWILOD aAIaID a|qedl|dde ay) Aq peussnob are sapie YO ‘8sh Jo sajni Joj Aklqi aulju A3|IA uo
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METHODS
Design

A detailed description of the design of the CHARIS project can be found elsewhere (Den Daas et al,,
2021). Briefly, approximately 500 adults from Scotland were recruited each fortnight, for a nationally repre-
sentative survey. Some core measures including transmission-reducing behaviours were assessed for each
wave, there was a flexible component to the data collection waves, that differed for each wave; we manip-
ulated self-efficacy in only one of the waves. This study used data from two different non-overlapping
samples. For the first sample, we used data collected in six of the fortnightly waves between 16th July
and 7th October (IN = 3002) to perform confirmatory analyses on the effect of self-efficacy on physical
distancing through intentions. The second sample for the experimental messaging study with a rand-
omized between-subject design, we used data from one of the waves, between 8th and 21st October
2020 (N = 497), to assess whether a message could affect intention through self-efficacy. Self-efficacy
and intentions were measured concurrently within the same data collection wave, after participants were
presented with the message (or not). The survey was administered by telephone through random digit
dialling by Ipsos Mori.

Participants

Adult men and women aged 16 or older, able to speak English and currently living in Scotland were eligi-
ble to participate. No other exclusion criteria were applied. Participants did not receive compensation for
their participation.

Measures
Experimental messaging manipulation

Participants were randomly assigned to the two self-efficacy conditions (manipulation vs. control) of our
between-subject design. The randomization process was embedded into the telephone survey script as a
routeing variable. The script contained a variable to randomly allocate a number between 0 and 1 to each
phone call. Calls assigned a 0 to .5 received one route/message, and those assigned a .51 to 1 received
the other route/message. Self-efficacy was manipulated through a verbal message, addressing vicarious
experiences, verbal persuasion and emotional arousal indicated in brackets. Half of the participants were
told [#talics indicate the type of manipulation]: ‘About 8 out of 10 of people in Scotland who have taken
part in the study before, say they are managing to keep 2m distance from other people most or all of the
time [vicarions experience], which shows that people like you can do this [verbal persuasion)]. By keeping to the
2m distancing, you can help reduce the spread of the virus and keep people safe [emotional arousal).’. The
participants in the control condition did not receive this message. Data in this message were based on
findings from previous CHARIS waves (Dixon et al., 2021).

Self-efficacy: was assessed by one item: ‘How confident or not are you that you can follow the
government instructions, all or most of the time, on staying 2m (6 feet) away from other people, except
those who live in your household?” on a 4-point scale (not at all confident — very confident).

Intention: was assessed by one item: ‘Do you intend to follow all the government instructions on
staying 2m (6 feet) away from other people, except those who live in your household?” on a 5-point scale
(never — always).

Adherence: was assessed by one item: ‘In the past week, you stayed 2m (6 feet) away from other
people, except those who live in your household.” on a 5-point scale (never — always).
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Other theoretical constructs: Behavioural Norms (Reasoned Action Approach) were assessed by
one item (Den Daas et al., 2021): ‘How many people in your area do you think are following the govern-
ment instructions of limiting contact with people, washing their hands thoroughly and frequently and
wearing a face covering when out shopping or on public transport most or all of the time?’, on a 5-point
scale (1 = hardly anyone, 5 = everyone). Illness Representations (Common-Sense Self-Regulation Model):
As in previous research (Hubbard et al., 2021), illness (COVID-19) representations were measured using
an adapted brief illness perception questionnaire (Broadbent et al., 2000). The brief illness perception
questionnaire uses a single item to assess each of the constructs from the Common-Sense Self-Regulation
Model (Diefenbach & Leventhal, 1996; Leventhal et al., 1992), and we calculated the average of five
items (representations: consequences, duration, recurrence, worties, anxiety) as a total score for illness
representation (scale: 1 = strongly disagree — 4 = strongly agree), with a higher score reflecting more nega-
tive illness representations (Cronbach alpha = .71). Perceived Threat (Protection Motivation Theory): was
measured in accordance with Protection Motivation Theory (Orbell et al., 2020; Rogers, 1975) using two
items to assess the constructs perceived severity and perceived vulnerability: ‘If you were ill with COVID-
19 it would be serious for you;” and ‘It is likely that you will get COVID-19”. The measures of perceived
severity and vulnerability (scales: 1 = strongly disagree — 4 = strongly agree) were multiplied to produce a
perceived threat score (range 1-16; Den Daas et al., 2021; Hubbard et al., 2021).

Data analysis

We first sought to confirm whether self-efficacy affected adherence through intentions as proposed in
RAA (Fishbein & Ajzen, 2011). In Figure 1a intention is a mediator (M) of the relationship between
self-efficacy (X) and physical distancing adherence (Y). We used bootstrapping (10,000 samples) to analyse
the extent to which the effect of self-efficacy increased intentions and through intentions increased adher-
ence. In this procedure, total effects, direct effects and indirect effects are estimated by means of ordinary
least squares (OLS) regression analyses. The effect of the independent variable (self-efficacy) is displayed
in the total effect, when controlling for the mediator variable (intention) it is indicated in the direct effect.
The indirect effect comprises the path over intention.

To assess the effect of the message, we first compared our messaging and control condition on the
sociodemographic variables (age and gender), and theoretical variables using Chi-squared analyses for
gender, and t-test for the other continuous variables to assess whether the random allocated groups were
similar in sociodemographic variables and the theoretical variables.

We then sought to assess whether the message affected intentions through self-efficacy. In Figure 1b
self-efficacy is a mediator (M) of the relationship between the messaging condition (X) and intentions for
physical distancing (Y). We used bootstrapping (10,000 samples) to analyse the extent to which the effect
of the messaging condition increased self-efficacy and through self-efficacy increased intentions. In this
procedure, total effects, direct effects and indirect effects are estimated by means of ordinary least squares
(OLS) regression analyses. The effect of the independent variable (messaging condition) is displayed in
the total effect; when controlling for the mediator variable (self-efficacy) it is indicated in the direct effect.
The indirect effect comprises the path over self-efficacy. By providing accelerated confidence intervals
bootstrapping mitigates power problems and constitutes more accurate type I error rates. All statistics
were performed using IBM SPSS Statistics and the mediation analyses with the PROCESS macro (Model
4; Hayes, 2017).

Ethics

Ethical approval for this study was granted by the Life Sciences and Medicine College Ethics Review
Board (CERB) at the University of Aberdeen (CERB/2020/5/1942).
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8 | DEN DAAS ET AL.

RESULTS

Mediation of self-efficacy by intentions on adherence to physical distancing

In total 3002 people participated (M age = 51.61, SD = 18.50, range 16-99), of whom 1824 (60.76%)
were female. Self-efficacy did affect intentions (a unstandardized B = .56, SE = .02, 95% Confidence
Interval (CI) = [.52, .59]). The path between intention and adherence was significant (b unstandardized
B = .38, SE = .02, 95% CI = [.34, .42]). Importantly, the indirect effect (denoted as ab in Figure 1) of
self-efficacy on adherence to physical distancing via intentions was significant, 26 unstandardized B = .21,
SE = .02, 95% CI = [.18, .25]. The direct effect was also significant, ¢ unstandardized B = .29, SE = .02,
95% CI = [.25, .33]. Taken together, self-efficacy was associated indirectly with adherence to physical
distancing, via higher intentions in a partial mediation.

Messaging — Comparing theoretical variables between conditions

In total 497 people participated (M age = 52.47, SD = 18.49, range 16-92), of whom 295 (59.36%) were
female. Participants who treceived the message did not differ from those in the control condition in age
(M =51.68, §D = 19.03, M = 53.31, §D = 17.89, #495] = .98, ns), or gender (38.91% and 42.25% males
in the respective conditions, y[1] = .57, ns). Participants in the two conditions did not differ in their
experienced social norms (M = 3.65, SD = .66, M = 3.57, §D = .75, #488] = —1.14, ns), perceived threat
M =7.18,5D =352, M = 6.79, §D = 3.14, /354] = —1.09, ns) and illness representations (M = 3.07,
SD = .69, M =299, §D = .63, 4492] = —1.35, ns).

Mediation of messaging by self-efficacy on intentions for physical distancing

The message increased self-efficacy (a unstandardized B = .19, SE = .07, 95% CI = [.01, .29]), partic-
ipants in the messaging condition (M = 4.23, SD = .80) reported higher self-efficacy for physical
distancing compared to the control condition (M = 4.08, §D = .77). The effect of self-efficacy on
intentions was significant (b unstandardized B = .48, SE = .04, 95% CI = [.40, .55]). Importantly, the
indirect effect of the messaging conditions on intentions towards physical distancing via self-efficacy
was significant, «b unstandardized B = —.03, SE = .01, 95% CI = [—.06, —.01]. The direct effect was
null, ¢ unstandardized B = .04, SE = .03, 95% CI = [—.02, .09]. Taken together, the message condi-
tion was associated indirectly with intention to physical distancing, via higher self-efficacy. Although
we found significant indirect effects of the messaging manipulation on intentions towards physical
distancing via self-efficacy, we acknowledge that there was no significant total effect of our manipula-
tion on intentions (c unstandardized B = .09, SE = .07, 95% CI = [-.00, .21]). However, researchers
have suggested that mediation can exist and be tested even in the absence of such overall significant
associations, and therefore, we assessed the message intention link (Kenny & Judd, 2014; MacKinnon
& Fairchild, 2009).

DISCUSSION

Previous research widely supports that self-efficacy for physical distancing has a strong influence on
physical distancing intentions (Berg & Lin, 2020; Dixon et al., 2021; Hsing et al., 2021); there is also some
support for self-efficacy playing a role in HIV preventive behaviour (Mize et al., 2002). The main goal
of the current study was to extend this research by investigating whether the link between self-efficacy
and intentions was simply correlational or if self-efficacy had a causal link to intentions. By manipulating
self-efficacy via the message content, we found support for a causal relationship suggesting that this type
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of message might be effective in interventions to increase adherence to physical distancing. In addition,
we identified some potential determinants of self-efficacy and intentions.

While there are well-recognized limitations to cross-sectional studies, this study contributes to a body
of evidence that can guide the development of public health messaging interventions. In particular, the
experimental study suggests the benefits that might be gained from a messaging intervention targeting
self-efficacy as a means of enhancing intentions and thereby adherence to physical distancing, We are now
working directly with public health departments to explore the use of similar preliminary experimental
methods as ‘proof of principle’ before testing the effects of messages on the adherence behaviours of
the general population.

We first confirmed that self-efficacy affected adherence to physical distancing through intentions
in a representative sample of the Scottish population. More importantly, we found that a brief message
designed to increase vicarious experience, verbal persuasion and reduce emotional arousal successfully
increased self-efficacy. In addition, we found that higher levels of perceived self-efficacy in those who
received the message positively affected intention to keep physical distance. Finally, our results suggest
that the message did not directly impact intentions but did impact intentions indirectly via the mediating
effect of self-efficacy. A potential explanation for this could be that the intention to keep physical distance
were high amongst all participants, including those in the control condition, and this ceiling effect could
have affected the power to detect and direct effect of the message on intentions (Kenny & Judd, 2014;
MacKinnon & Fairchild, 2009).

The strengths of the CHARIS project are its inclusivity and representativeness of a national popu-
lation. Moreover, the current study was done in a representative sample of the Scottish population. By
conducting this study by telephone, it did not exclude persons and groups such as older or deprived people
(Kearns & Whitley, 2019), who might be particularly at risk of COVID-19 and benefit from increased
intentions for physical distancing (Hawkins et al., 2020; Selvan, 2020). A previous cross-sectional study
has shown that self-efficacy and intentions were associated with transmission-reducing behaviours in
all subpopulations; therefore, the proposed message could potentially be effective in increasing phys-
ical distancing intentions through self-efficacy in all subpopulations. Another strength of this study is
that both self-efficacy and intentions were measured specifically for physical distancing and matched in
specificity. We were also able to show that the messaging manipulation uniquely affected self-efficacy
as planned, and not any other theoretical variables we assessed. We not only show that self-efficacy is a
suitable candidate for interventions, we also provide support for the causal influence of the message on
self-efficacy and intentions to physical distancing,

Limitations of this study are also important to note, these results are based on self-reports, and
because we employed a telephone survey, time was limited and for self-efficacy and intentions for physical
distancing we had single items. Therefore, any limitations of self-report surveys need to be recognized,
notably social desirability bias. However, social desirability likely played the same role in both messaging
conditions, therefore, would not affect difference between the conditions, but inflate intentions for phys-
ical distancing in both conditions.

In addition, to confirm the association between self-efficacy, intentions and adherence we used
cross-sectional data. Stronger evidence would be provided by longitudinal studies, assessing the effects
of self-efficacy and intentions on behaviour at a later point in time. However, the time effect has already
been shown for the theorized associations, and we just wanted to confirm this effect our main interest
was in the effect of messaging on self-efficacy, which we addressed experimentally. A further limitation
is that we assessed self-efficacy and intentions to physical distancing and did not observe this behaviour.
Although intentions are reflected as the most proximal predictors of behaviour in, for example, the
Reasoned Action Approach (Ajzen & Schmidt, 2020; Fishbein & Ajzen, 2011), there is a well-known
intention-behaviour gap (Webb & Sheeran, 2006). While there were important practical and policy reasons
for designing the studies to assess self-reported intentions, it is important also to establish the potential
causal relation between the messages and intention, before spending the substantial resources required to
assess the impact of a message on observable behaviour. Future studies should include follow-up later in
time assessing adherence behaviour.
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Since the control of COVID-19 is primarily determined by population behaviour change, ensur-
ing that there is evidence of successful intervention, specifically a message that mediates the effect on
intentions through self-efficacy, and through intentions can influence behaviour. Even though effective
vaccines are available, it remains important to investigate potential interventions that can affect adher-
ence to transmission-reducing behaviours, since (some subgroups) of people are experiencing vaccine
hesitancy (Murphy et al., 2021). Moreover, physical distancing will remain an important behaviour since
there seems to be a modest waning of protection of the vaccine over time (Tregoning et al., 2021). The
rapid development and testing of theory and evidence-based interventions, like the simple message tested
here, enables them to be made available to governments and policy makers in a timely manner. This
will support governments to implement evidence-based interventions, instead of relying on intuitive,
common-sense models of behaviour change, which are often less effective in changing behaviour (Michie
& Prestwich, 2010).

CONCLUSION

The current study has shown the potential for a short message to increase adherence to physical distanc-
ing, through which COVID-19 transmission can be controlled. As one of the more difficult, but effective
transmission-reducing behaviours, physical distancing can still impact transmission especially in groups
where uptake of vaccination is low. Moreover, physical distancing is likely to remain crucial to prevent
COVID-19 cases now, but also to prevent transmission of new infectious diseases in the future, and
prevent transmission of existing common infectious diseases such as seasonal flu and the common cold.
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