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Abstract

At the beginning of 2020, COVID-19 became a global problem. Despite all the efforts to emphasize the relevance of preventive mea-
sures, not everyone adhered to them. Thus, learning more about the characteristics determining attitudinal and behavioral responses
to the pandemic is crucial to improving future interventions. In this study, we applied machine learning on the multinational data
collected by the International Collaboration on the Social and Moral Psychology of COVID-19 (N = 51,404) to test the predictive efficacy
of constructs from social, moral, cognitive, and personality psychology, as well as socio-demographic factors, in the attitudinal and be-
havioral responses to the pandemic. The results point to several valuable insights. Internalized moral identity provided the most con-
sistent predictive contribution—individuals perceiving moral traits as central to their self-concept reported higher adherence to pre-
ventive measures. Similar results were found for morality as cooperation, symbolized moral identity, self-control, open-mindedness,
and collective narcissism, while the inverse relationship was evident for the endorsement of conspiracy theories. However, we also
found a non-neglible variability in the explained variance and predictive contributions with respect to macro-level factors such as
the pandemic stage or cultural region. Overall, the results underscore the importance of morality-related and contextual factors in
understanding adherence to public health recommendations during the pandemic.

Keywords: COVID-19, social distancing, hygiene, policy support, public health measures

Significance Statement:

Outcomes of this study suggest that morality-related factors, along with prosociality and individual characteristics related to
information processing and self-control, play an important role in determining attitudinal and behavioral responses to the COVID-
19 pandemic. However, a substantial variation in the predictive contribution of included variables was observed. Therefore, the role
of context (both in terms of culture and stage of the pandemic) should not be underestimated. Nevertheless, this study highlighted
multiple factors relevant to the prevention of COVID-19 in different stages of the pandemic and cultures, which makes it a good
starting point for more complex and causal research designs.
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Introduction

The COVID-19 pandemic has caused significant loss of life, com-
modities, jobs, and disruption of communities worldwide. As of
March 2022, over 450 million infections and more than 6 million
deaths have been reported globally (1). As we write this paper,
the daily number of new cases worldwide exceeds one million.
Given the lack of vaccination and treatment options, controlling
the spread of the SARS-CoV-2 virus in its early stages depended
on preventive behaviors, such as physical distancing (2) or hand
and object disinfection (3, 4). While governments across the globe
rushed to implement the proposed measures, many citizens re-
sisted such change (5, 6). This is indicative of the vital role of in-
dividual characteristics in the form of attitudes, abilities, traits,
and perceptions in compliance with preventive measures. Thus,
decision-makers may benefit from insights from the social and
behavioral sciences that could explain who will adhere to or ig-
nore advised measures (7).

Furthermore, nations vary in the strictness of preventive mea-
sures enacted by local governments and the severity of the con-
sequences of COVID-19: some countries report more than 100
deaths (e.g. Croatia and the UK), while others count less than one
death (e.g. Bhutan and China) per 100,000 citizens (8). A recent
cross-national analysis suggests that many of these excess deaths
in countries like the United States are the result of weak public
health infrastructure and a decentralized, inconsistent response
to the pandemic (9). This raises questions of how macro-level cul-
tural variables might be associated with citizens’ health attitudes
and behaviors across nations.

The scientific community responded with numerous interna-
tional research collaborations aimed at explaining adherence to
preventive measures from different perspectives. One group of
researchers (10) focused on cultural dimensions, self-awareness
emotions, trust in governmental actions, and political orientation
as predictors of compliance in the United States, Italy, and Ko-
rea. They found that horizontal collectivism was the only predic-
tor of compliance significantin all three countries. Similarly, other
scholars (11) identified collectivism’s role in promoting preventive
behaviors. In terms of adherence to preventive measures, proso-
cial tendencies emerged as a significant positive predictor, while
perceiving others as violating preventive measures was the most
consistent negative predictor (12). Results from another study
across 70 countries showed that trust in government, conscien-
tiousness, and agreeableness predicted engaging in preventive
measures, with other variables having a negligible practical im-
pact (13). As research accumulates, interpreting and integrating
findings from diverse research streams with a variety of measures
and samples presents another challenge for both scholars and
practitioners.

Due to their freedom of theoretical constraints, data-driven
approaches might offer solutions to “grand challenges” of exist-
ing theories, defined as complex problems with intertwined and
evolving underlying mechanisms (14) as they allow the effective
use of highly dimensional data (15). For instance, network anal-
ysis was used on data from the UK and the Netherlands to ex-
plore the relationship between multiple constructs relevant for
COVID-19 attitudes and behaviors (16). The perceived level of ad-
herence to norms and efficacy of preventive measures and sup-
port for these measures exhibited the strongest relationships with
COVID-19 preventive behaviors. On the other hand, applying ran-
dom forests on more than 100 potentially relevant variables estab-
lished different descriptive and injunctive norms and prosociality

as some of the most relevant predictors of behaviors (17). Overall,
the relevance of prosociality and collectivism, both of which imply
a willingness to make sacrifices for the benefit of the community,
has been emphasized throughout the literature (10-12, 17-19).
However, this does not eliminate the role of other individual differ-
ences and capacities in adherence to preventive measures (13, 17).

Our study expands on and contributes to the existing litera-
ture in three important ways. Firstly, we brought together a di-
verse team of experts to select several key constructs from so-
cial, moral, cognitive, and personality psychology that might be
relevant to supporting public health recommendations. Despite
a proliferation of studies on predictors of attitudinal and behav-
ioral responses to the COVID-19 pandemic (see, for example, (20)),
research in this field is still warranted. Hence, we sought to in-
vestigate attitudinal and behavioral responses in the first pan-
demic wave, when uncertainty regarding the spread of the virus
dominated societies. In conjunction with the existing findings, our
study provides valuable evidence which can be utilized to com-
pare pandemic responses from different time points during the
pandemic. Moreover, we sought to statistically test the association
between the three related but distinct outcomes—maintaining
physical hygiene, avoiding physical contact, and supporting gov-
ernmental policies related to COVID-19. This distinguishes our
approach from prior research that employed a general factor of
preventive behaviors as it allowed us to gain insights both into
attitudinal and behavioral responses to the measures aimed at
mitigating the spread of the virus. Second, we consider potential
cultural differences in the meaning of the studied constructs by
establishing equivalence of factor scores through (partial) strong
invariance (see (21)). Finally, to determine the efficacy of our inde-
pendent variables in explaining contact avoidance, hygiene main-
tenance, and COVID-19 policy support in each country, we applied
random forest-based regression algorithms appropriate for com-
plex data sets with possible nonlinear and interactive relation-
ships between variables (22, 23).

Overview

We focused on two specific research questions utilizing a large in-
ternational sample of 51,404 participants from 69 countries from
all continents except Antarctica. First, we tested how precisely
(in terms of the explained variance) avoiding contact, maintain-
ing hygiene, and policy support could be predicted using a com-
bination of variables from moral, social, personality, and cogni-
tive psychology, as well as socio-demographic variables. Second,
we tested which of the included variables provided a substan-
tial contribution to the accuracy of our predictions. Descriptions
of the expected effects (of all study variables) based on theories
or earlier studies are available as Supplementary Materials A.(All
supplementary files can be found online in the following OSF
folder: https://osfio/cvkyr/?view_only=c88c0431224c4f87875087
5e599d2983.) Additionally, to evaluate the robustness of our find-
ings, we conducted additional analyses that took cultural differ-
ences and the pandemic stage during data collection into account.

Materials and Methods

International collaboration on the social and
moral psychology of COVID-19 project

The aim of the International Collaboration on the Social and
Moral Psychology of COVID-19 (ICSMP COVID-19) project is to
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examine and understand psychological factors related to the
COVID-19 pandemic response. We launched the project in April
2020 via a social media call for national teams that could
collect samples in their own country. Over 230 scholars re-
sponded to the call. The main questionnaire, created in English,
was disseminated to each national team, responsible for trans-
lating it to their local language (using the standard forward-
backwards method). Each team collected the data in their own
country. The resulting datasets were then collated and ana-
lyzed altogether, and are available online (19, 24). The study
received an umbrella ethics approval from the University of
Kent.

Participants

The analyzed sample consisted of 51,404 participants from
69 countries and territories, 25 of which collected samples
representative of their respective nations regarding age and
gender (n = 22,064). The remaining data were drawn from
convenience samples. Following exclusion criteria set for the
purposes of this study (we excluded participants providing in-
accurate response to the attention check, participants who did
not provide responses to more than one quarter of items, par-
ticipants providing the same response more than ten times in
a row on the items of our predictors, participants who chose
“other” as their gender* and participants completing the ques-
tionnaire unusually fast or unusually slow, see Supplementary
Materials B and C), 7,615 participants were removed, resulting in
a sample of 43,789 (Mage = 43, SDage = 16; 52% females) partic-
ipants for our analyses (The number of participants who chose
“other” as their gender was too low in the context of planned
analyses).

Measures

Unless otherwise indicated, participants responded on an 11-
point scale with higher values indicating higher levels of the mea-
sured concepts (after reversing the appropriate items). Prior to
conducting analyses that presumed grouping of participants, we
achieved partial strong invariance for all of the included multi-
item scales. This was important to ensure that we measured the
same constructs with similar efficacy in each group (see (21)). De-
tailed output on how the fit was achieved can be found in Supple-
mentary Material C.

Individual-level variables

Criteria

Avoidance of physical contact during the coronavirus (COVID-19)
pandemic was measured via five items. Adequate fit (CFI = 0.979,
RMSEA (95% CI upper limit) = 0.086, SRMR = 0.024, and »2 = 0.69)
was achieved after correlating the residuals of the last two items
(keeping distance and avoiding handshakes).

Maintaining physical hygiene was measured via five items re-
lated to washing hands and other behaviors related to personal
hygiene. A single factor structure was retained (CFI = 0.999, RM-
SEA (95% CI upper limit) = 0.037, SRMR = 0.007, and w2 = 0.74)
with correlated residuals of the first two items (washing hands
longer and more thoroughly).

Support for COVID-19-related policy decisions was measured
with five items relating to restrictive policies affecting five areas
of everyday life. A single factor structure was retained (CFI = 0.989,
RMSEA (95% CI upper limit) = 0.098, SRMR = 0.016, and »2 = 0.86)

after correlating residuals of support for forbidding public gather-
ings and unnecessary travel, and closing parks.

Predictors
Morality

Moral identity was measured using the 10-item moral identity
scale (25). The original paper reports a two-factor model (Internal-
ization and Symbolization), with acceptable internal consistency.
The two-factor structure was confirmed in our study after corre-
lating residuals of items 8 and 9, and 4 and 7 (CFI = 0.939, RMSEA
(95% CI upper limit) = 0.084, SRMR = 0.067, ©2internalization = 0.68,
and wzsymbolization = O~75>'

The moral circle scale (26) assesses the moral expansiveness
across 16 different entities (human and nonhuman) deemed wor-
thy of moral concern. Participants indicated the extent of their
moral circle, i.e. the circle for which they are concerned about
right and wrong done towards them, ranging from immediate
family to all things in existence.

Morality as cooperation was measured using the Relevance
subscale of the Morality-as-Cooperation Questionnaire (MAC-Q;
(27)), which measures the extent to which each of the seven di-
mensions of cooperation is relevant when making moral judg-
ments. One item per each of its seven dimensions was used in
this study. After excluding the items of fairness and property and
correlating residuals between helping a family member and showing
courage and helping a family member and uniting a community, a gen-
eral factor of the relevance of cooperation in morality (CFI = 0.991,
RMSEA (95% CI upper limit) = 0.066, SRMR = 0.014, and w2 = 0.73)
was extracted.

(Pro)social identification and attitudes

National identity was assessed with two items combined into a
scale: “I identify as [nationality]” (28) and “Being a [nationality] is
an important reflection of who I am” (see (29)). The correlation
among items was r = 0.69, and a single score was extracted using
PAF.

Social belonging was measured using a four-item single-factor
scale with excellent internal consistency (30). A single factor
structure (CFI = 0.988, RMSEA (95% CI upper limit) = 0.115,
SRMR = 0.017, and w2 = 0.78) was confirmed in this study after
correlating the residuals between first and third item.

Collect