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Groningen; Instituto de Salud Carlos I response) from health-related cognitions (vulnerability,
severity, self-assessed knowledge, efficacy). In an exten-
sion of this model, we proposed orientation to internal
(problem-focused coping) and external (country capability)
coping resources as antecedents of health protection and
hope; health-related cognitions were assumed as medi-
ators of this link. We tested these predictions in a large
multi-national multi-wave study with a cross-sectional
panel at T1 (Baseline, March-April 2020; N = 57,631 in
113 countries) and a panel subsample at two later time
points, T2 (November 2020; N = 3097) and T3 (April 2021;
N = 2628). Multilevel models showed that health-related
cognitions predicted health-protective responses and
hope. Problem-focused coping was mainly linked to
health-protective behaviors (T1-T3), whereas country capa-
bility was mainly linked to hope (T1-T3). These relation-
ships were partially mediated by health-related cognitions.

We conceptually replicated predictions of health behavior
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theories within a real health threat, further suggesting how
different coping resources are associated with qualitatively
distinct outcomes. Both patterns were consistent across

countries and time.

KEYWORDS
coping, country capability, COVID-19, health behavior theories,
hope, problem-focused coping, virus mitigation behavior

1 | INTRODUCTION

The impact of behavior on health is considerable (Stroebe, 2011) and the context of the COVID-19 pandemic is no
exception. Virus mitigation behavior (i.e., any behavior that contains SARS-CoV-2, like social distancing) has been, and
still is, a powerful means to fight the pandemic (Ruiz & Revenson, 2020; Van Bavel et al., 2020; West et al., 2020). In the
present research, we drew on health behavior theories (Janz & Becker, 1984; Rogers, 1983) to predict health-related
behavior during the pandemic from health-related cognitions. Further, we drew on approaches combining health
behavior and health behavior theories with attribution theory (e.g., King, 1982; Roesch & Weiner, 2001) to examine
possible internal and external coping resources as antecedents of health-related cognitions and behavior.

Health behavior theories, including the health belief model (HBM; Janz & Becker, 1984; Rosenstock, 1974) and
protection motivation theory (PMT; Rogers, 1975, 1983) view threat and coping appraisal as key determinants of
health behavior, and empirical evidence supports these theories (e.g., de Hoog et al., 2007; Floyd et al., 2000; Milne
et al., 2000; Tannenbaum et al., 2015; Witte & Allen, 2000).

Although HBM and PMT are two distinct theories, they have some major premises in common. One key premise
is that health behavior is determined by how people evaluate the threat from a certain disease for their health. This
typically includes perceived vulnerability to acquiring the disease and perceived severity of the consequences of the
disease. The higher the perceived vulnerability and severity, the more serious one assesses the health threat.

In addition to evaluating a health threat, people also assess the extent of the available coping potential. This
refers to individuals' evaluations of the effectiveness of available coping responses (response efficacy), their ability to
enact these responses (self-efficacy), and the possible disadvantages or costs of this behavior (response costs). The
higher the response efficacy, the estimated self-efficacy and the less the perceived disadvantages of a behavioral
response, the higher the perceived coping potential. Taken together, the higher the perceived threat and the higher
the perceived coping potential, the higher the likelihood that one would engage in the respective health behavior.

These theories have been used in the context of COVID-19 to predict health-protective behaviors or vaccination
intention (e.g., Badr et al., 2021; Barattucci et al., 2022; Eberhardt & Ling, 2021; Ezati Rad et al., 2021; Kowalski &
Black, 2021; Nudelman, 2023; Shmueli, 2021; Wang et al., 2021; Wong et al., 2021). Findings from these studies
supported theoretical predictions.

Further, health-related cognitions, namely threat and coping appraisal, may serve as cognitive mediating processes
between possible antecedents and resulting intentions and behavior (e.g., King, 1982; Rippetoe & Rogers, 1987;
Rogers, 1975). In addition, some approaches suggest antecedents based on attribution theory, which considers both
internal and external forces that people perceive as causes for a target person's behavior. Accordingly, control over
one's health might be viewed as internal or external to the referent person (Hook & Markus, 2020; King, 1982;
Maschi et al., 2014; Roesch & Weiner, 2001; Schreiber et al., 2020; Shaw, 1999).

Taken together, when facing a health threat, individuals might orient themselves to internal or external coping
resources for protection and coping (Hook & Markus, 2020; Maschi et al., 2014). Internal (vs. external) orientation

would mobilize the individual and foster coping-specific responses (e.g., social distancing) to counter the threat. Simi-
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larly, external (vs. internal) orientation would mobilize the individual less and foster coping non-specific responses
(e.g., threat denial) against the threat. The association between orientation to coping resources (internal vs. external)
and coping responses (specific vs. non-specific) should be mediated by activated health-related cognitions (threat and

coping appraisal). This general conceptual model is depicted in Figure 1.

2 | OVERVIEW

We examined the conceptual model (Figure 1) with data from the PsyCorona Study, a large multinational project
starting on 19 March 2020 (the pandemic beginning). The examination of this model had two parts. We first sought
to conceptually replicate the specific predictions of health-protective behaviors from health-related cognitions based
on assumptions of health behavior theories. Given the multinational data of this study, we also tested whether these
predictions varied cross-nationally. We then tested the overall conceptual model, which included a branch with longi-
tudinal data in two more time points.

The coping-specific responses used to test this model were health-protective behaviors recommended by WHO
and several governments at the pandemic's onset (Otete Omeife, 2020, April 24; West et al., 2020; WHO, 2020,
March 22), namely hand hygiene, social distancing, and self-isolation. We also examined mask use at the two subse-
quent time points. As a coping non-specific response, we used hope. Hope might be considered as an emotional
response, close to wishful thinking (e.g., Rose & Aspiras, 2020) and opposite to hopelessness, which is considered as
a maladaptive response to health threats (Rippetoe & Rogers, 1987). Yet, hope has also been conceptualized as an
agency to achieve goals (Snyder, 2002).

Regarding health-related cognitions, threat appraisal was assessed via perceived vulnerability to, and perceived
severity of, COVID-19 infection (e.g., Janz & Becker, 1984; Rogers, 1983); coping appraisal was assessed via
perceived personal knowledge of COVID-19 (e.g., Badr et al., 2021; Kaphingst et al., 2016; Wang et al., 2021), and
perceived efficacy of masks (e.g., Janz & Becker, 1984; Rogers, 1983).

Finally, we used problem-focused coping (Lazarus & Folkman, 1984), a coping style (Carver et al., 1989), as
internal coping resource. As external coping resource, we used trust in an entity at the societal level (e.g., Fragkaki
et al., 2021; Han et al., 2023b; Lalot et al., 2022), here, trust in one's country capability to deal with COVID-19.

We expected health-related cognitions to positively predict health-protective behaviors and negatively predict
hope. Overall, orientation to an internal coping resource should mainly be associated with health-protective behav-
iors, whereas orientation to an external coping resource should mainly be associated with hope. In both relations,

health-related cognitions should act as mediators. Moreover, we examined whether this pattern would remain when

Health Related Cognitions

e Threat Appraisal
(Vulnerability)
(Severity)

e Coping Appraisal
(Self-Assessed Knowledge /

Orientation to Coping Resources Efficacy) Responses
e Internal e Coping-Specific
(Problem-Focused Coping) » (Health-Protective Behaviors)
e External (Mask Use)
(Country Capability) e Coping non-Specific
(Hope)

FIGURE 1 Conceptual Model: From internal and external oriented coping resources, to health-related
cognitions, to coping-specific and coping non-specific responses. Labels of specific variables used in the present
research are in parentheses.
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predicting from baseline the outcomes in the two subsequent time points (see Supplement for more detailed hypoth-

eses formulation).

3 | METHOD
3.1 | Participants and procedure

We used data from the PsyCorona Study (https:/www.rug.nl/rudolf-agricola-school/research/previous-themes/
psycorona/), a multinational project concerning the COVID-19 pandemic. Leander et al. (2020) have provided on
overview of this project (for data, see Agostini et al., 2022); details have been described in previous papers (e.g., Han
et al., 2023a, 2023b; Stroebe et al., 2021; Van Lissa et al., 2022). Data collection began on 19 March 2020. A baseline
panel was created by continuously recruiting participants during the following weeks. This baseline panel served as
a platform to recruit participants for a second, longitudinal version of the study. Participants from the baseline panel
were invited to sign up for a subsequent multi-wave longitudinal study after completing the baseline survey. Hence,
there were two separate recruitment procedures and informed consent forms. We used baseline data (cross-sectional
panel) collected over six weeks (March 19 to April 29) in 113 countries (T1). From the longitudinal study, we used data
from follow-up surveys administered on 13 November 2020 (T2) and on 13 April 2021 (T3). To consider time points
in the pandemic context one might refer to relevant databases (e.g., JHU CSSE COVID-19 Data, https:/github.com/
CSSEGISandData/COVID-19).

The baseline panel comprised N = 57,631 participants. We excluded participants who did not report their coun-
try of residence (n = 101), who indicated they had already been infected by the virus (n = 401), and those with missing
data on the vulnerability measure (n = 174). The final sample in T1 was N = 56,968. Demographic data are presented
in supplemental Table S1. Regarding participants in the longitudinal study, in T2, 3163 participants completed the
survey (excl. 65 infected and 1 missing data on vulnerability). In T3, 2723 participants completed the survey (excl. 95
infected).

Participants completed the study online. The survey was available in 30 languages and was distributed at base-
line through multiple channels including convenience sampling, representative sampling (including paid participants),
and snowball sampling. Only volunteers from the baseline panel participated in the longitudinal part. The study was
approved by the ethics committee of psychology at the University of Groningen (PSY-1920-S0390) and by the insti-
tutional review board at New York University Abu Dhabi (HRPP-2020-42).

3.2 | Measures

Most measures were brief to maximize response rates and some items were developed ad hoc to account for the
rapidly-unfolding pandemic context. Brief measures, including one-item measures with strong face validity, can be
psychometrically satisfactory (Bowling, 2005; Burisch, 1997; Gosling et al., 2003). Moreover, we conducted a vali-
dation study (see Supplement) including the measures that were brief and new. Findings from this study support the

validity of these measures.

3.2.1 | Health protection

Participants' engagement in three health-protective behaviors, recommended by WHO and several governments
(West et al., 2020; WHO, 2020, March 22), were assessed with three items. After “To minimize my chances of getting

coronavirus, | ..." the text of the respective items followed, namely “...wash my hands more often.’, “...avoid crowded

spaces., and “..put myself in quarantine.” (-3 = Strongly disagree; +3 = Strongly agree). The items were averaged to
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TABLE 1 Descriptive statistics and intercorrelations of problem-focused coping, country capability,
vulnerability, severity, self-assessed knowledge, health-protective behaviors (WHO), and hope at T1.

Measure M (SD) 2 3 4 5 [ 7

1. Problem-focused coping 3.70(0.85) 0.10*** 0.03*** 0.08*** 0.20*** 0.25*** 0.13***
2. Country capability 0.88 (1.61) -0.47***  -0.02***  0.09***  0.13*** 0.58***
3. Vulnerability 3.55(1.40) 0.10*** 0.01* 0.07*** -0.15***
4. Severity 3.93(1.23) 0.05***  0.25*** 0.01+
5. Self-assessed knowledge 3.74 (0.84) 0.22*** 0.09***
6. Health-protective behaviors 2.21(0.98) 0.16***
7. Hope 1.24 (1.51)

Note: T1 = Panel at Baseline (19 March to 29 April 2020; N = 56,968).
+p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001.

build a scale at baseline (a = 0.74), T2 (a = 0.64), and T3 (a = 0.67). Descriptive statistics of this scale and all measures
at baseline, T2, and T3, are presented in Table 1, Supplemental S2, and S3, respectively.

In T2 and T3, participants completed an additional measure assessing their mask use. Although not initially
recommended by WHO, it was soon broadly adapted as an important virus mitigation behavior. We used the item “In
the past week, | have covered my face in public places” (1 = (Almost) never; 5 = (Almost) always). Because this item was
not administered in T3 (April 2021), we used the same item administered at a later wave (July 2021).

3.2.2 | Health-related cognitions

Perceived vulnerability was assessed with an item adapted from Stroebe et al. (2017): “How likely is it that the follow-
ing will happen to you in the next few months? ... You will get infected with coronavirus.” (1 = Exceptionally unlikely;
7 = All but certain). The item also offered the reply option 8 (Already happened).

Perceived severity was measured with the item “How personally disturbing would you find the following possible
consequences of the coronavirus? ... Me contracting the virus”” (1 = Not disturbing at all; 5 = Extremely disturbing).

Self-assessed knowledge was measured with an item adapted from Leander et al. (2019): “How knowledgeable
are you about the recent outbreak of Covid-19, commonly referred to as the Coronavirus, in this country ([country of
residence])?” (1 = Not at all knowledgeable; 5 = Extremely knowledgeable).

We administered a measure of self-assessed efficacy of mask use at a later wave (May 2020). The text “I believe

that wearing a mask ..."” was followed by “protects myself.” (-2 = Strongly disagree; +2 = Strongly agree).

3.2.3 | Hope

Hope was assessed with the item: “Agree or disagree: ... | have high hopes that the situation regarding coronavirus
will improve.” (-3 = Strongly disagree; +3 = Strongly agree). Assessing high hopes ensured that participants responded
to the item in a manner consistent with other hope scales (Snyder, 2002; see Supplement).

3.2.4 | Orientation to internal and external coping resources

Problem-focused coping was measured with three items from the planning subscale of COPE (Carver et al., 1989).

After “When dealing with stressful situations, what do you usually do?”, the wording of the three items was “| try to
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come up with a strategy about what to do.”, “I make a plan of action.”, and “I think hard about what steps to take.
(1 = (Almost) never; 5 = (Almost) always). The items were averaged to build a scale (a = 0.84).
Country capability was assessed with the item “Agree or disagree: ... | think that this country ([country of resi-

dence]) is able to fight the Coronavirus.” (-3 = Strongly disagree; +3 = Strongly agree).

4 | RESULTS
4.1 | From health-related cognitions to health protection and hope

We examined the conceptual replication of the prediction of health-protective behaviors from health-related cogni-
tions on the basis of health behavior theories with data from the panel (T1). In this part, we also examined the predic-
tion of hope from health-related cognitions. Specifically, we used multilevel modeling to test whether vulnerability,
severity, and self-assessed knowledge predicted health-protective behaviors and hope. Data were at the level of
individuals (Level 1) and at that of countries (Level 2). We examined three models for each outcome: (a) an uncondi-
tioned model of health behaviors and hope, (b) a model testing the fixed effects of Level 1 predictors (vulnerability,
severity, and self-assessed knowledge), and (c) we controlled for the influence of demographic variables as Level 1
fixed effects (gender, age, and educational level). Predictors were centered at country level. For variance partitioning
(i.e., calculating R? and AR?), we followed the calculation procedures presented in McCabe and Fleeson (2016).

The parameter estimates of the multilevel models are presented in Table 2. Relevant correlations are presented in
Table 1. Health-protective behaviors varied mostly within countries (i.e., 95% within-country variance, which includes
error variance) with only small differences between countries (i.e., 5% between-country variance). Consistent with
our hypothesis, vulnerability, severity, and self-assessed knowledge predicted health-related behaviors. This pattern
held when controlling for gender, age, and educational level. Thus, we conceptually replicated predictions of health
behavior theories. The observed effects displayed high cross-national stability.

Hope varied mostly within countries (91%), with only small differences between countries (9%; Table 2). All three
health-related cognitions predicted hope. The pattern of this prediction was not altered when controlling for gender,
age, and educational level.

Comparing above findings, health-related cognitions accounted for more variance of health-protective behav-
jors (R2 = 0.107) than of hope (R2 = 0.036). Vulnerability had a positive relationship with health behaviors and, as
hypothesized, a negative relationship with hope. That is, the more participants felt susceptible to contracting the
virus, the less they felt hope that the situation with the virus will improve. Severity had a positive relationship with
health-protective behaviors and only a weak, even if positive, relationship with hope. Finally, self-assessed knowl-

edge predicted health-protective behaviors and hope in a similar, positive, pattern.

4.2 | From problem-focused coping and country capability to health protection and hope

We examined the proposed model (Figure 1) with outcomes at Baseline as well as outcomes from the longitudinal
study (including mask use) at T2 and T3. Correlations of relevant variables at Baseline, T2, and T3 are presented in
Tables 1, S2, and S3, respectively.

We ran a set of multilevel models for each antecedent-response combination. Each set comprised four multilevel
models. Three models were used to predict each of the three mediators from each antecedent controlling for the
second antecedent (paths a). In the fourth model, we predicted one response entering all mediators in the model and
controlling for the antecedents (paths b and c’). One set of models examined cross-sectional mediations at Baseline.
Further sets were prospective using outcomes at T2 and T3. All models included random intercepts for the country

variable and coefficient estimations of independent and mediator variables as Level 1 fixed effects. All variables were
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standardized before analyses (Lorah, 2018). To calculate confidence intervals for the indirect effects of Level 1 varia-

bles, we used the Monte Carlo calculator developed by Selig and Preacher (2008).

4.2.1 | Problem-focused coping to health protection

First, we examined the prediction of health-protective behaviors at Baseline by problem-focused coping via the
three health-related cognitions controlling for country capability. The relevant indices are depicted in Supplemental
Table S4. Problem-focused coping predicted health-protective behaviors in the expected pattern: The more individu-
als were oriented towards problem-focused coping, the more they reported engaging in health-protective behaviors.
This relationship was partially mediated by health-related cognitions in the expected pattern: There were positive
indirect effects through all three mediators. The pattern was similar when predicting health-protective behaviors at
T2 and at T3 (Table S4). In addition, when controlling for health-protective behaviors at Baseline, besides the effect
of self-assessed knowledge that became non-significant, the pattern remained the same (Table S4, Footnotes a and
b). Similar findings were obtained for mask use at T2 and T3 (Table S5).

4.2.2 | Problem-focused coping to hope

The next set of multilevel models pertained to the prediction of hope from problem-focused coping via health-related
cognitions controlling for country capability. Problem-focused coping positively predicted hope and this relationship
was partially mediated by health-related cognitions (Table S6). As expected, all effects were smaller in magnitude as
compared to the effects on health-protective behaviors. Given the negative relationship of vulnerability with hope,
the respective indirect effect was also negative. The other two indirect effects (via severity and knowledge) were
positive. The prediction of hope at T2 and at T3 (Table Sé) yielded similar direct effects. However, only the negative
indirect effect of vulnerability at T2 and the positive indirect effect of self-assessed knowledge at T3 were significant.

All other indirect effects were non-significant. This pattern hardly changed when controlling for hope at Baseline.

4.2.3 | Effects of country capability

The indices for the relevant models are presented in Tables S7 to S9. Country capability positively predicted
health-protective behaviors at Baseline. This relationship was partially and negatively mediated by vulnerability, posi-
tively mediated by self-assessed knowledge, and not mediated by severity. The negative indirect effect of vulnerability
reflected that the higher individuals attributed capability to their country the less vulnerable they felt and thereby the less
they engaged in protective behaviors. The positive indirect effect of self-assessed knowledge indicated that the higher
individuals attributed capability to their country the more they considered themselves knowledgeable about the virus
and thereby the more they engaged in protective behaviors. Country capability was unrelated to perceived severity. The
pattern was similar at T2 and T3 except that country capability was negatively related to severity, resulting in significant
negative indirect effects on the health-protective behaviors. A similar pattern was observed with masks at T2 and T3.
Country capability mainly predicted hope over protective behaviors. This effect was partially mediated by vulner-

ability and self-assessed knowledge, but not by severity. This pattern was approximately similar at T2 and T3.

5 | DISCUSSION

In the present research, we conceptually replicated the prediction of health-protective behaviors from health-related

cognitions based on assumptions of health behavior theories, within a real health threat context, adopting a meas-
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ure of self-reported behavior rather than a measure of attitude or intention. The findings displayed remarkable low
variability between countries and stability over time, thus providing evidence for the universality of these effects.
Health-related cognitions predicted hope, but to a lesser degree than health-protective behaviors.

Our proposed theoretical extension (Figure 1) was supported by our data at three time points. Specifically,
problem-focused coping consistently predicted health-protective responses over three time points. Health-related
cognitions partially mediated these predictions. The patterns of these effects remained in T2 and T3 even after
controlling for the respective outcomes at T1. Problem-focused coping also predicted hope mainly directly. Indirect
effects over health-related cognitions were either weak or non-significant. Regarding country capability, the reverse
pattern was observed. It had strong direct effects on hope at all time points and rather weak or non-significant direct
effects on health-protective responses. It also exhibited weak indirect effects mainly to health-protective responses
and less so to hope.

5.1 | Limitations

One possible limitation concerns our mostly short measures. The measures were taken in a context (the pandemic) that
called for quick action within a large-scale study that opted to assess a series of constructs. Thus, many measures were
short or ad-hoc and had to be fitted to the specific pandemic context without a history of research to provide such
variables. Nevertheless, we conducted a validation study (Supplement), which lends some support to our measures.

Our behavioral measures were based on self-reports. Future research could include measures of actual behavior.

We see a further limitation in the correlational design of our study. Both the health behavior theories as well as
our conceptual model extension propose a particular causal direction of effects. Despite our longitudinal data, future
research should test the causal direction especially of our proposed antecedents.

5.2 | Conclusion

In a context of a real health threat, namely the COVID-19 pandemic, health behavior theories seem useful to predict
whether people will engage in health-protective behaviors. Specific behavioral measures are crucial to combat a
pandemic both in the absence and in the presence of pharmaceutical means (Brewer et al.,, 2017; Van Bavel
et al., 2020; West et al., 2020). Moreover, our conceptual extension suggests that, on the one hand, orientation
to internal coping resources is associated with coping-specific responses and can be seen as promoting threat and
danger control. On the other hand, orientation to external coping resources is associated with coping non-specific
responses and can be seen as promoting fear control. We see merit in considering both paths when fighting against
a health threat.
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