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ABSTRACT

, Jukka Sundvall?

and Michael Laakasuo?

Governments across the globe imposed behavioral restrictions to halt the spread of the
COVID-19. These preventive behaviors became a moralized issue and engagement in those
behaviors varied. In moral psychology, there are various theoretical frameworks with measures
of individual differences that concern the way we form moral judgments. In a pre-registered
longitudinal three-wave project started before the pandemic, we examined the predictive
power of several moral measures on compliance with behavioral guidelines, moralization
toward noncompliance, and intention to vaccinate and actual vaccine uptake. Mature
integrative and deliberative moral thinking predicted moralization and compliance better
than several measures of utilitarianism. These results hold when controlling for Fear of

Covid-19 and sociodemographic factors.

Pandemic mitigation quickly became a moralized issue
(Bor et al., 2023; Prosser et al., 2020) as the new suite
of behaviors to prevent COVID-19 from spreading
became a target of moral judgments (Francis &
McNabb, 2020; Halpern, 2020; Stroebe et al., 2021).
The moral environment quickly changed as norms of
the pre-pandemic situation were not adequate to deal
with the new challenges that the novel virus threw
at everyone. Since the pandemic represents a set of
unprecedented problems for moral cognition, it also
provides a way of testing moral psychological research
questions in a way that is arguably more ecologically
valid than typical experimental methods. Thus, the
COVID-19 pandemic effectively functioned as a
real-life test of people’s moral attitudes and values. It
is easy for humans to declare moral values before
they are thrown into harsh reality, which challenges
and tests their stated preferences. There is a long
tradition in social psychology of investigating people’s
stated and revealed preferences (De Corte et al., 2021)
and COVID-19 offers a unique window into this
topic, by comparing moral preferences before and
during the pandemic.

Indeed, some longitudinal studies have already been
conducted on the effects that the pandemic may have

had on moral dispositions (Vartanova et al., 2021)
and on changes in moral norms during the pandemic
(Bor et al.,, 2023; Zhou et al., 2023). However, little
literature exists about how individuals’ prior moral
dispositions shaped their responses to pandemic mit-
igation—i.e., when the moral environment changed.
The present study focuses on just this. That is, how
well do moral psychological questionnaires, taken
before the pandemic, predict self-reported behavior
or moralization of others’ behavior during the pan-
demic? Further, do those relationships change when
both are measured during the pandemic when the
moral environment was similar?

To mitigate the spread of COVID-19, The World
Health Organization (2020) recommended, among
other things, avoiding public places, wearing a mask,
maintaining a physical distance from other people,
and practicing good hand hygiene (i.e., preventive
behaviors). Governments followed with restrictions,
quarantines, recommendations, and mandates regard-
ing public behavior (i.e., behavioral restrictions).
When the first COVID-19 vaccines were developed,
many campaigns were designed to encourage their
uptake. While many people adopted preventive behav-
iors even before authorities recommended or
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mandated them, with many more following later
(Haischer et al., 2020), a portion of the population
continued to neglect them.

Countries also implemented these measures to dif-
ferent extents with their reception and societal
impact—both intended and unintended—varied by
the function of different political climates. In the pres-
ent study, we focus on the UK and US, being the two
majority countries in our sample. In the UK, the
handling of the pandemic in the beginning was char-
acterized by inaction with a focus on potential
breaches of civil liberties (see Frowde et al., 2020).
In the US, the pandemic response was politically
polarized under the Trump administration, with mis-
information about the virus often presented in main-
stream media (Kerr et al., 2021; Motta et al., 2020).
Perhaps unsurprisingly, this resulted in varying levels
of trust in governments during this time; a factor that
predicted compliance toward precautionary measures
and prejudice toward immigrants (Frackowiak et al,,
2023; Han et al., 2023; Shanka & Menebo, 2022;
Vacchini et al., 2021).

Preventive behaviors during the pandemic soon
became moralized, through a change of the moral
environment. That is, following or not following pre-
ventative behaviors expressed a value in addition to
being a personal preference (see Rozin, 1999). Bor
et al. (2023) showed that social distancing became a
moralized issue in the early stages of the pandemic.
In another study, images of mask-wearers were rated
more trustworthy, albeit less likely to be healthy, com-
pared to non-wearers (Olivera-La Rosa et al., 2020).
Moral reactions have not always been supportive of
prevention, with numerous demonstrations protesting
against lockdowns, mask-policies, and other restric-
tions occurring globally (Gerbaudo, 2020). Moreover,
a moral divide has been observed with vaccination
as well (Rosenfeld & Tomiyama, 2022). Van Bavel
et al. (2022) found that in the US, higher national
identification predicted greater engagement with the
preventative behaviors, whereas in UK their associa-
tion was very low. However, in the UK, community
identification predicted adherence with restrictions
(Stevenson et al., 2021).

Despite the existing literature on how affective pro-
cesses—like trust and moral emotions—influenced
people’s reactions toward the COVID-19 pandemic,
individual differences are also likely to provide an
explanation for the observed divides in moral reac-
tions. It has been established that some morally-relevant
individual differences, such as antisocial traits
(O’Connell et al., 2021) and empathy (Pfattheicher
et al., 2020), play a role in motivating (or inhibiting)
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preventive behaviors. The field of moral psychology
has, from its various theoretical frameworks, uncov-
ered numerous individual differences in what factors
influence people’s moral thinking. These differences
concern reasoning styles (affective and/or delibera-
tive), what factors individuals take into account when
evaluating whether something is right or wrong (e.g.,
the Moral Foundations model; Graham et al., 2011),
and preferences for utilitarian or deontological ethics
(Kahane et al., 2018; Laakasuo et al., 2017). Below
we review several individual differences in moral cog-
nition and examine the rationale for considering them
relevant for COVID-19-related behaviors and moral
judgments.

Utilitarian and deontological ethics

One tradeoff in COVID-19 prevention has been min-
imizing the risk and harm caused by the disease with
the cost of restricted freedom. Utilitarian ethics
demand actions that maximize the overall good while
minimizing the overall harm. In contrast, deontolog-
ical ethics dictate that certain acts are inherently
wrong, regardless of situational factors or potential
consequences. Kahane et al. (2018) argued utilitarian
ethics consists of two aspects: impartial beneficence,
i.e., distributing good equally across people, and
instrumental harm, i.e., accepting harm for the
greater good.

Some behavioral restrictions clearly have utilitarian
reasoning behind them. The stated rationale for indi-
viduals restricting their personal freedom is to protect
others (instrumentality) in general, not just immediate
friends or family (impartiality). Furthermore, people
being willing to incur that penalty to themselves (i.e.,
limiting their own personal freedom) implies impar-
tiality in regard to who has to make sacrifices. It
would make sense for higher endorsement of utilitar-
ianism to predict higher compliance with restrictions
if those restrictions are believed to maximize welfare
and/or minimize harm for the greatest number of
people. However, it is less clear whether endorsements
of instrumental harm or impartial beneficence spe-
cifically would be stronger predictors.

Moral orientations

A recent psychometric model (see Fleischmann et al,,
2019) proposes four different styles of moral thinking,
i.e., moral orientations. According to the model, peo-
ple approach moral problems relying on either (1) a
combination of affective and cognitive processes
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(Integration orientation), (2) pragmatic aspects
(Deliberation orientation), (3) emotions (Sentiment
orientation), or (4) established conventions (Rule ori-
entation). Moral orientations are not mutually exclu-
sive: an individual may score highly on more than
one orientation. Each of the moral orientations poten-
tially plays a role in preventive behaviors. Firstly, fear
of infection as well as fear of punishment have been
found to be self-centered motives for social distancing
(Christner et al., 2020; corresponding to sentiment
and rule orientations, respectively). Adopting preven-
tive behaviors could also be seen as a pragmatic
approach to the situation (corresponding to the delib-
eration orientation), and navigating among these dif-
ferent motivations as an instance of integration
orientation. Fleischmann et al. (2019) describe the
Deliberation orientation and Integration orientation
as “mature moral thinking”

Moral foundations

Individual differences also exist in which properties
of actions are considered morally relevant, and these
could in turn influence whether adopting preventive
behaviors is seen as morally worthwhile and neglecting
them seen as condemnable. According to the Moral
Foundations Theory (see, e.g., Graham et al., 2011),
people have “moral taste buds” (Graham et al., 2013,
p. 60) that are sensitive to certain properties of actions.
The more an observed act “triggers” them, the more
it is considered relevant. The exact number of these
moral foundations is up to debate, but the most estab-
lished five include sensitivity to: Care/Harm (e.g.,
cruelty, care-taking), Fairness/Cheating (inequality),
Loyalty/Betrayal (violating ingroup norms), Authority/
Subversion ([dis]obeying one’s boss, [dis]respecting
one’s parents), and Purity/Degradation (violating
taboos, disgusting acts, [dis]respecting sacred symbols).

Both the Care and Fairness foundations could moti-
vate preventive behaviors because those behaviors
protect others and failure to do so could be viewed
as free-riding. Chan (2021) showed that higher Care
and Fairness foundations predicted increased staying
home, mask-wearing, and social distancing, whereas
the Purity foundation predicted the opposite—which
is peculiar, considering that it has been linked with
disgust sensitivity and avoidance of potentially sick
individuals previously (Laakasuo et al., 2018). When
preventive behaviors are established as widely recog-
nized norms and officially recommended, they could
also relate to loyalty and authority moral foundations.
For example, supporting authorities were found to be
the strongest predictor for complying with preventive
measures during the pandemic (Murphy et al., 2020).

Morality as cooperation (MAC)

Pandemic mitigation is a large-scale cooperative effort,
and individual differences in valuing different aspects
of cooperation might influence their pandemic-related
behaviors and moral judgments. The Morality as
Cooperation Theory (MAC; Curry et al., 2019) bears
similarities to the Moral Foundations Theory but
claims that morality evolved specifically as a solution
to problems of cooperation. Thus, people’s “moral
taste buds” should be attuned to aspects related to
cooperation. MAC postulates seven types of cooper-
ation that people consider more or less central to
their own morality: (1) Family, (2) Group loyalty, (3)
Reciprocation, (4) Heroism, (5) Respect, (6) Fairness,
and (7) Property rights.

Parts of MAC (group loyalty, respect, and fairness)
are conceptually similar to Moral Foundations and
are thus relevant to pandemic behavior for the same
reasons. Moreover, protecting one’s family members
could be a prime motivator for not visiting one’s
elderly parents or grandparents. Further, Heroism
could relate to the individuals who adopted preventive
behaviors before official recommendations or man-
dates. On the other hand, Heroism could be associated
with disobeying official mandates that one views as
unnecessary or unjust.

The current research

In this longitudinal research project—for which data
collection started in mid-2019, half a year before
COVID-19 pandemic started—we investigated the
relationships between the moral dispositions reviewed
above and compliance with pandemic-related preven-
tive behaviors, the moralization of not practicing
them, as well as willingness to take the COVID-19
vaccine. We wanted to examine and compare the pre-
dictive power of different moral inclinations on these
variables. Moreover, we wanted to see if these pref-
erences have predictive power even if they were mea-
sured before the pandemic—if they would, this would
be a relatively strong test of their predictive validity.

Naturally, such research could not have been
planned: we had initially collected cross-sectional data
for another project, including several moral measures
as covariates, pre-pandemic. Once the pandemic had
started, we decided to contact the participants again
via the recruitment platform and collected
pandemic-related variables as well as additional indi-
vidual differences measures to expand the survey.
Thus, we had no a priori hypotheses, and the mea-
sures included in the first wave of data collection
were not selected with the idea of examining



longitudinal trends in mind. For the present analyses,
we had the following exploratory research questions:

RQ 1a: Which moral dispositions predict compliance
with COVID-19 preventive behaviors from a prior
time point?

RQ 1b: Which moral dispositions predict moraliza-
tion of non-compliance with COVID-19 preventive
behaviors from a prior time point?

RQ 1c: What is the magnitude difference of effect
sizes between emotional variable (Fear of COVID-19)
and the Moral Measures?

RQ 2: Do moral dispositions from a prior time point
predict intentions to vaccinate, or vaccine uptake
when vaccines become available?

Methods

We conducted three online surveys with an interna-
tional sample, where we measured both moral dispo-
sitions as well as COVID-19-specific behaviors from
the same individuals. The first wave was collected in
July 2019 before the beginning of the pandemic (orig-
inally for other purposes reported elsewhere; Laakasuo
et al.,, 2021) and included only moral variables, mean-
ing these measurements were not influenced by the
pandemic. During the pandemic, we re-contacted the
participants to collect responses to many of the same
measures as well as COVID-19-related questions.
Because of the opportunistic nature of data-collection,
the initial sample size was based on the needs of the
original research question (20 observations per Likert
item). The original study as well as subsequent
data-collections were pre-registered (for original 2019
wave, see https://osf.io/2v3f{j, for waves 2-3, see https://
osf.io/63gtw). We pre-registered the general research
question, the measures collected, and the exclusion
criteria. For deviations from formal pre-registration,
see the transparent changes document in the latter
OSF repository. The data and the analysis code are
available at https://osf.io/ghxvw. We report all manip-
ulations, measures, and exclusions in this study.!

Participants

In the first wave of data-collection in July 2019, 1043
participants (453 female, 490 male, 6 non-binary, 4
who did not want to state their gender) enrolled into
an online study (on Qualtrics XM) via Prolific. A
person was eligible to participate if they spoke English
as their first language, resided in either Australia,
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Canada, Ireland, NZ, UK, or US, and did not have
any ongoing long-term physical or mental illnesses
(the latter two criteria included both to ensure a
healthy sample for a psychological study and due to
the study touching on themes related to death and
suicide). A large majority of the sample consisted of
participants from the UK (N=694, 66%) and from
the US (N=335, 32%).> The mean age of participants
during the first wave was 37.29 (SD=13.32). We con-
tacted the same participants via Prolific in December
2020 and April 2021 for waves 2 and 3. We excluded
participants based on set criteria (see below) in
between each data-collection and did not re-contact
any participants who were excluded in any of the
previous waves. 622 participants responded in wave
2, and 597 in wave 3. Since we did not plan the
current study in 2019, the sample size was based on
the needs of the original study.

Data exclusions

In each wave, we excluded participants based on the
same set of three criteria. First, we excluded partici-
pants who incorrectly answered more than one of the
attention checks (“It is important that you pay atten-
tion during the study, please answer 5”) in any wave.
Second, as an inattentive responding check we included
two “demographic” items: “I make my own shoes” and
“I make my own clothes” We excluded participants
who responded positively to both items.®> Third, we
excluded participants who engaged in “straight-lining,”
i.e., picking the same response on a Likert scale to
each question on a scale. We first checked which
scales each participant had straight-lined, and then
computed the proportion of straight-lined responses.
We excluded participants who had straight-lined over
50% of the survey. For wave 1, we also excluded par-
ticipants who completed the study very quickly as per
the original pre-registration. In total, 52 people were
excluded (mean age = 32.45, 12 female, 38 male, 23
from US, 27 from UK, 1 from Ireland), leaving us
the final sample size of 991. After exclusions, we had
991 responses from wave 1, 612 from wave 2, and
574 from wave 3 (Table 1). The moral measures (see
below) did not predict drop-out in logistic regression,
but younger age did predict the likelihood of dropping
out (wave 2: OR = 0.58; wave 3: OR = 0.61).

Measures

Cronbach’s alphas for all multi-item measures used in
the current study are presented in Appendix A. See
the descriptive statistics in Appendix B.
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Moral Foundations Questionnaire (waves 2 and 3)
The Moral Foundations Questionnaire (MFQ; Graham
et al., 2011) measures the five moral foundations of
Moral Foundations Theory: Care, Fairness, Loyalty,
Authority, and Purity. The scale has 6 items for each
subscale, totaling 30 items. The first 15 items consist
of properties of actions and ask how morally relevant
a participant finds them—e.g., “Whether or not some-
one suffered emotionally” (Care). Responses are given
on a scale from 1 (“Not at all relevant”) to 7
(“Extremely relevant”). The second half asks partici-
pants to indicate their agreement with statements
about their attitudes—e.g., “Compassion for those who
are suffering is the most crucial virtue” (Care).
Responses are given on a scale from 1 (“Strongly
disagree”) to 7 (“Strongly agree”). For each foundation,
we averaged the items from the two halves of the
questionnaire to create an overall score. Higher scores
indicate a higher relevance of a foundation.

Morality as Cooperation Questionnaire (waves 2
and 3)

The Morality as Cooperation Questionnaire (MAC-Q;
Curry et al., 2019) measures the perceived moral
relevance of seven different aspects of cooperation
(as postulated by the scale developers). These are
Family, Group, Reciprocity, Fairness, Property, Heroism
and Deference. The scale has 6 items in each subscale,
totaling 42 items. Like the MFQ, the questionnaire
is split into two halves, the first assessing the rele-
vance of different properties of actions to moral judg-
ments (the evaluation facet), and the second assessing
general attitudes corresponding to each aspect of
cooperation (the judgment facet). All responses are
given on a 7-point Likert scale: in the first half,
1="“Not at all relevant” and 7 = “Extremely relevant”;
in the second half 1=“Strongly disagree” and
7="“Strongly agree” Example items for both halves
from the Family subscale: “Whether or not someone
acted to protect their family” and “You should always
put the interests of your family first” For each coop-
eration type, items from both halves were averaged.
Higher scores indicate higher moral relevance of
the aspect.

Table 1. Participants in each wave and joint-wave.

Wave 1 Wave 2 Wave 3
Wave 1 991 612 574
Wave 2 612 480
Wave 3 574

Note. Diagonal values indicate the number of participants in a given wave.
Non-diagonal values indicate participants present in both intersecting
waves. Participants with complete data in all waves: N=480.

Moral Orientations Scale (waves 1-3)

The Moral Orientations Scale (MOS) measures four
moral thinking styles: Integration, Deliberation, Sentiment,
and Rule orientations. The validation information of
this scale can be found in the supplemental material of
Fleischmann et al. (2019). The scale has a total of 28
items. Participants are asked to indicate their agreement
on statements about their feelings and behaviors in
ethically challenging situations on a 7-point Likert scale
where 1="Strongly disagree” and 7="Strongly agree”
Example items from each subscale include: “When I
think of people getting hurt it makes me upset”
(Integration), “When thinking of ethical problems, I try
to develop practical, workable alternatives” (Deliberation),
“When making ethical decisions, I trust my heart to
be my guide” (Sentiment), and “A person’s actions
should be described in terms of being right or wrong”
(Rule). Higher scores indicate a stronger orientation.

Oxford Utilitarianism Scale (waves 1-3)

The Oxford Utilitarianism Scale (OUS) was developed
by Kahane et al. (2018) to measure two aspects of
utilitarianism. These are Impartial beneficence and
Instrumental harm, which correspond to morally pre-
scribing distributing good equally and altruistically,
and morally prescribing harming people for the
greater good, respectively. The scale has a total of 9
items for the subscales of instrumental harm and
impartial beneficence. The scale asks participants to
rate their agreement with statements about resolving
several situations that involve saving another person’s
life at a personal cost, on a 7-point Likert scale from
1="“Strongly disagree” to 7="“Strongly agree.” Example
items include: “If the only way to save another per-
son’s life during an emergency is to sacrifice one’s
own leg, then one is morally required to make this
sacrifice” (Impartial beneficence), and “It is morally
right to harm an innocent person if harming them
is a necessary means to helping several other innocent
people” (Instrumental harm). Higher scores indicate
higher endorsement of the belief measured by the
subscale.

High-conflict moral dilemmas (waves 1-3)

The High-Conflict Moral Dilemmas (HCMDs) used in
this study are a list of 12 dilemmas that pit utilitarian
and deontological reasoning against each other from
Koenigs et al. (2007). HCMDs consistently form a
unidimensional scale that is psychometrically valid
(Laakasuo & Sundvall, 2016). In each dilemma, a
participant is asked to imagine being in a scenario



where they have to make a decision concerning other
people’s lives. Each dilemma presents a participant
with an option to sacrifice one person to save many
others. Participants indicated how acceptable they
would consider taking this course of action on a
7-point Likert scale where 1=“Not acceptable at all”
and 7="Totally acceptable” Higher scores indicate
higher preference for utilitarianism.

Fear of COVID-19 (waves 2 and 3)

The Fear of COVID-19 scale was developed to mea-
sure fear and anxiety toward the novel coronavirus
(Ahorsu et al., 2022). The scale has 7 items, including,
e.g., “When watching news and stories about the coro-
navirus on social media, I become nervous or anx-
ious” The questions are answered on a 5-point Likert
scale from 1=Strongly disagree to 5= Strongly agree.
Higher scores indicate greater fear toward COVID-19.

Dependent variable (DV): moralization of behavior
during COVID-19 scale (waves 2 and 3)

This scale was adapted from a study by Francis and
McNabb (2020). The scale measures how morally
wrong the respondent considers several violations of
pandemic safety measures. Participants were pre-
sented with 16 brief scenarios with a target person
engaging in such behaviors.* Participants then indi-
cated how wrong they considered the behavior on a
7-point Likert scale, where 1="“Not wrong at all; a
perfectly OK action” and 7=“Very wrong; an
extremely immoral action” Example scenarios include
“David is organizing and hosting a birthday meal at
his local pub/bar” and “Ann throws a house party
and invites many friends over.” Higher scores indicate
higher moralization.

DV: measure of compliance (waves 2 and 3)

This set of questions was adapted from Francis and
McNabb (2020). This scale measures the extent the
participants comply with behavioral guidelines to pre-
vent the spread of COVID-19. The scale lists a set of
preventive behaviors and asks participants which of
the listed behaviors they were engaging in and how
often. These behaviors include, e.g., proper
hand-washing, avoiding crowded places, and using a
mask in public places. The scale originally had 7
items, but we included an additional eighth item about
mask use in both waves. Responses are given on a
5-point Likert scale, where 1="I never do this” and
5= always do this” Higher scores indicate higher
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(self-reported) with behavioral

recommendations.

compliance

DV: vaccination questions (waves 2 and 3)

In wave 2, participants rated their intention to take
the COVID-19 vaccine when it becomes available to
them using a 7-point Likert scale where 1="“Extremely
unlikely” and 7=“Extremely likely” In wave 3, par-
ticipants were asked whether they have had access to
the vaccine and whether they had taken it. We ana-
lyzed this DV only for the participants who indicated
they have had access to the vaccine.

Data-analysis

We examined the predictive power of moral measures
on compliance, moralization, and vaccination intention
with multiple regressions, separately for each moral
predictor. Moral predictors were always measured in
the previous wave, and covariates from the current
wave (same as the DV). For the dichotomous vaccine
uptake question, we used logistic regression, using a
subset of data in which participants had indicated that
they had access to the vaccine (N=303). We chose to
analyze the predictors separately because this allowed
us to compare the predictive power of the measures
individually without the overlap between measures (see
Appendix C) obscuring their relationships with the
outcomes. Each of the moral measures was entered
into the regression as a sole moral predictor along
with the covariates outlined below to remove some
potential confounds (see Appendix D for results with
covariates only). We controlled for Fear of COVID-19,
participants’ self-reported COVID-19 history, self-rated
health, health problems and recent deaths in family,
age, gender, nationality (UK/US/Other), employment
status, income level, and political orientation on left/
right and liberal/conservative axes. All numerical vari-
ables were standardized before the analyses, resulting
in standardized regression coefficients.

Results

Standardized regression coefficients for moral predic-
tors from their respective models are presented in
Table 2. These represent the influence of each pre-
dictor on the dependent variable when control vari-
ables (see above) were included but other moral
predictors were not. Our aim was to compare the
predictive power of moral measures on COVID-19-
related outcome variables.®
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RQ 1a: Which moral dispositions predict
compliance with COVID-19 preventive behaviors
from a prior time point?

Wave 1 to wave 2

MOS Integration and Deliberation orientations pre-
dicted higher compliance (Integration: f=.11,
Deliberation: f=.14; see Figure 1), which seems to
imply that affective and moral reasoning and willing-
ness to compromise in moral matters are related to
compliance with behavioral restrictions.

Wave 2 to wave 3
MOS Integration and Deliberation Orientations in
wave 2 predicted compliance in wave 3 (Integration:
B =.12; Deliberation: f=.16; see Figure 1) replicating
the pattern above. Here, the Impartial Beneficence
subscale of the OUS also predicted higher compliance
(B=.11), suggesting a connection between pro-social
moral reasoning and compliance—when the moral
environment is held constant (i.e., there is an ongoing
pandemic).

The MFQ and MAC-Q were first included in wave
2. Of the MFQ subscales, greater Care and Fairness

Table 2. Compliance and moralization results.

DV: Compliance DV: Moralization

W1 to W2 W2 to W3 W1 to W2 W2 to W3
Predictor B n? B n? B n? B n?
HCMD -01 .000 -.01 .000 -0.03 .001 .06 .004
OusS IH -.01 .000 .00 .000 -0.07 .005 .06 .003
ous 1B .04 .001 Rl 011 1 .01 22 .047

MOS INT 11 .009 12012 13 015 17 .024
MOS DEL 14 .019 16 021 .09 .007 .13 .016
MOS SENT .02 .000 .09  .007 .06 004 .11 011
MOS RULE .04 .001 .01 .000 13 014 .14 017

MFQ CARE 18 .028 .28 .070
MFQ FAIR 19 .029 27 067
MFQ .00 .000 13015
LOYAL
MFQ -.03 .001 14 014
AUTH
MFQ PURE -.06 .003 .08 .006
MAC FAM .05  .002 15 .002
MAC GRP 13015 21 .042
MAC REC A5 .022 22 .049
MAC HER a1 .012 20 .042
MAC DEF 11010 23 .043
MAC FAIR 19 031 25 .060
MAC PROP 13 .014 17 026

HCMD: High-Conflict Moral Dilemmas; OUS: Oxford Utilitarianism Scale (IH:
Instrumental Harm; IB: Impartial Beneficence); MOS: Moral Orientations
Scale (INT: Integration; DEL: Deliberation; SENT: Sentiment; RULE: Rule);
MFQ: Moral Foundations Questionnaire (CARE: Care; FAIR: Fairness; LOYAL:
In-group loyalty; AUTH: Authority; PURE: Purity); MAC: Morality as
Cooperation Questionnaire (FAM: Family; GRP: Group; REC: Reciprocity;
HER: Heroism; DEF: Deference; FAIR: Fairness; PROP: Property).

Note: All numerical variables were standardized; coefficients are the stan-
dardized effects of moral variables from separate regression models. In
all models the same covariates were controlled for. Dark gray cells indi-
cate predictive power consistent across waves, and light gray cells other
notable results. See Appendix D for results with covariates only.

foundations predicted higher Compliance (Care:
B =.18; Fairness: $=.19), indicating that considerations
of harm (avoidance) and equality are related to indi-
viduals more likely adopting these behaviors. The
predictive power of the conservative “binding” foun-
dations was very low for compliance (|8s|<.06); indi-
cating that it is specifically these “individualizing”
foundations that are associated with preventive behav-
iors. This is noteworthy because political orientation
was controlled, implying that the effect of these moral
values on compliance is not due to political divisions
associated with moral foundations. Of the MAC-Q,
the Family subscale had very low predictive power
on compliance ($=.05) whereas all other subscales
predicted it positively (all Bs>.11). At face value, the
results suggest that moral concerns about cooperation
in general predicted compliance, but that concern for
one’s kin was unrelated.

Measures of the instrumental harm aspect of util-
itarianism (the HCMDs and OUS Instrumental Harm)
did not predict compliance at any time point
(|Bs| <0.01), suggesting that the “sacrificial” aspect of
utilitarianism specifically does not promote preventive
behaviors. The MOS Rule and Sentiment orientations
also had low predictive power for compliance in all
of the analyses (highest fs=.09), suggesting that nei-
ther a rigid rule-based approach nor a focus on empa-
thy in moral reasoning were drivers of preventive
behaviors.

RQ 1b: Which moral dispositions predict
moralization of noncompliance with COVID-19
preventive behaviors from a prior time point?

Wave 1 to wave 2

Moralization toward noncompliance in wave 2 was
predicted positively by OUS Impartial Beneficence
(B=.11). This suggests that an altruistic and impar-
tial concern for the well-being of everyone increased
the moralization and condemnation of non-compliant
actions. Utilitarian endorsements as measured using
HCMDs (f=-.03) as well as utilitarian endorse-
ments measured using OUS Instrumental Harm
(B=-.07) had very low predictive power for mor-
alization. Similarly to Compliance, MOS Integration
and Deliberation orientations predicted greater mor-
alization (Integration: =.13; Deliberation: $=.09;
see Figure 2). However, in contrast to the Compliance
results, Moralization was also predicted positively
by MOS Rule orientation (f=.13), implying that
rule-based morality was associated with greater con-
demnation of noncompliance. Like with Compliance,
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Figure 1. Partial regression plots for compliance main results. Note. X-axis values are the residuals when regressing all other pre-
dictors against the scores of the moral measure; y-axis values are residuals when predicting DV with all covariates, but not the

moral measure.

MOS Sentiment orientation had a negligible effect
on moralization (f=.06).

Wave 2 to wave 3

Neither of the instrumental harm measures (HCMDs
and OUS Instrumental Harm) predicted Moralization
well in wave 3 (HCMDs: f=.06; OUS IH: =.06), but
Impartial Beneficence aspect of utilitarianism was again
associated with higher moralization (f=.22). Every
MOS orientation predicted higher Moralization in wave
3 (Bs>.11; see Figure 2 for Integration and Deliberation
results), and the effects were slightly stronger than in
wave 2. Of the MFQ, all of the subscales predicted
higher Moralization, but the individualizing foundations

(Care: f=.28; Fairness: §=.27) were stronger predictors
than the binding foundations (Loyalty: f=.13; Authority:
B =.14; Purity: $=.08. Given that individualizing foun-
dations also predicted greater Compliance, they seem
to be related to both action and the evaluation of oth-
ers, while the binding foundations were more specific
to evaluation. Additionally, all MAC-Q subscales pre-
dicted greater Moralization (fs>.15). Given that most
MAC-Q subscales had high correlations with each other
(see Appendix C), this could indicate that instead of
different moral concerns for aspects of cooperation
having specific effects, it could be that the subscales
share a general aspect of “concern for cooperation” that
would then be associated with the moralization of any
given act.
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Figure 2. Partial regression plots for moralization main results. Note. X-axis values are the residuals when regressing all other
predictors against the scores of the moral measures; y-axis values are residuals when predicting DV with all covariates, but not the

moral measure.

RQ 2: Do moral dispositions from a prior time
point predict intentions to vaccinate, or vaccine
update when vaccines become available?

Vaccination intention

The only notable predictors of Vaccination intention
were MOS Rule orientation (f=-.19) and MOS
Sentiment orientation (f=-.09), which both predicted
lower intention to vaccinate. Thus, approaches to
moral thinking emphasizing established rules and
approaches relying on emotions seem to be associated
with a lower likelihood to consider vaccination.

Vaccine uptake
MOS Deliberation was the strongest predictor of vac-
cine uptake when controlling for covariates (OR =

1.58). This measure was also a positive predictor of
Compliance in both waves 2 and 3. It is indirectly
associated with utilitarianism, which fits with it pre-
dicting an arguably utilitarian action. However,
pre-pandemic utilitarianism did not predict
self-reported behaviors before the moral context
changed. The majority of other predictors had an OR
close to 1, with the most notable exceptions being
the both OUS utilitarian scales, the Fairness aspects
of both MFQ and MAC, and MOS Rule orientation
(negative predictor) (Table 3).

Covariates (RQ 1c¢)

The majority of our covariates had no effect on any
dependent variable or had inconsistent effects across



time points. The one notable exception to this was
the Fear of COVID-19 measure, which was positively
associated with each dependent variable on all
time-points (see Appendix D). In a majority of the
models, it had a larger effect size than the main pre-
dictor of the model. Due to the politically divisive
nature of the DVs, we also ran exploratory modera-
tion analyses where we included an interaction
between the moral predictors and left-right political
orientation. The results are presented in Appendix F.

Discussion

The COVID-19 pandemic provided a context in which
to test how significant changes in people’s moral envi-
ronments are associated with their moral convictions
and preferences as well as actual behaviors that have
moral relevance. Overall, we found that several mea-
sures modestly predicted COVID-19 related behaviors
on the subsequent time-point. Surprisingly it was
MOS Integration and Deliberation that were predictive
of Moralization and Compliance across different time-
points, whether the moral environment had just
changed or remained constant. Both of these measures
are measures of mature and nuanced thinking that
focus on capacity to balance and take into

Table 3. Vaccination results.

Wave 1 to wave 2: intention to Wave 2 to wave

vaccinate 3: vaccine uptake
Predictor B n? OR
HCMD -.02 .000 1.05
OuUS IH .01 .000 1.38
ous 1B .01 .000 1.45
MOS INT —-.04 .002 1.02
MOS DEL .06 .003 1.58
MOS SENT -.09 .007 0.95
MOS RULE -.19 .029 0.72
MFQ CARE 1.24
MFQ FAIR 137
MFQ LOYAL 1.19
MFQ AUTH 1.04
MFQ PURE 0.79
MAC FAM 1.00
MAC GRP 1.09
MAC REC 1.05
MAC HER 1.07
MAC DEF 1.25
MAC FAIR 1.34
MAC PROP 0.92

HCMD: High-Conflict Moral Dilemmas; OUS: Oxford Utilitarianism Scale (IH:
Instrumental Harm; IB: Impartial Beneficence); MOS: Moral Orientations
Scale (INT: Integration; DEL: Deliberation; SENT: Sentiment; RULE: Rule);
MFQ: Moral Foundations Questionnaire (CARE: Care; FAIR: Fairness; LOYAL:
In-group loyalty; AUTH: Authority; PURE: Purity); MAC: Morality as
Cooperation Questionnaire (FAM: Family; GRP: Group; REC: Reciprocity;
HER: Heroism; DEF: Deference; FAIR: Fairness; PROP: Property).

Note: All numerical variables were standardized; coefficients 8 are the
standardized effects of moral variables in separate regression models.
In all models the same covariates were controlled for. See Appendix D
for results with covariates only.
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consideration multiple viewpoints. We will discuss
these in more detail below.

Moral orientations

As stated above, the most consistent predictors in our
models were the moral orientations of Integration and
Deliberation, which predicted both compliance and
moralization—these measures were predictive of
behaviors across changing moral environments of
prior-to-during COVID-19 pandemic. Integration ori-
entation is described as a characteristic of “mature”
moral thinking with affective and cognitive factors
(see Fleischmann et al., 2019). Since Integration ori-
entation predicts empathic concern as well as chari-
table behavior (Fleischmann et al., 2019), it seems
logical that it predicts prosocial behavior and the
moralization of actions that fail to protect others. The
fact that a moral psychological measure can function
consistently and reliably in changing moral environ-
ments is a strength of the measure and should perhaps
influence future researchers’ decision-making when
selecting instruments for their studies.

Deliberation orientation also predicted compliance
and moralization in both waves after controlling for
all covariates and was the strongest (positive) predictor
of vaccine uptake. Deliberation orientation has been
shown to predict utilitarian but not deontological
decision-making and a focus on outcomes but not
empathic concern (Fleischmann et al., 2019).
Considering the implicit or explicit utilitarian rationale
behind behavioral restrictions, it seems reasonable that
an orientation that aligns well with utilitarian thinking
would predict compliance with the restrictions, as well
as actual vaccine uptake. However, other measures of
results-focused and non-empathic utilitarian think-
ing—the High-Conflict Moral Dilemmas or the
Instrumental harm subfactor of the OUS—did not
predict compliance at any point in our analyses (see
below). Thus, Deliberation orientation may predict
both results-focused thinking (Fleischmann et al,
2019) and compliance, but the association from
Deliberation orientation to Compliance is not neces-
sarily driven by results-focused thinking only. But
again, the fact that the Deliberation orientation actu-
ally measures a stable disposition of values that sen-
sibly predict human behavior in a changing moral
environment is something to recognize and should
matter for future research.

Rule orientation was only consistently associated
with Moralization and was a negative predictor of
Vaccine intentions and to some extent a negative
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predictor of Vaccine uptake. High rule orientation
indicates cognitive rigidity and dogmatic aversion to
moral rule breaking and rejection of outcome maxi-
mization (Fleischmann et al., 2019). Our study implies
that Rule orientation is more strongly associated with
condemning others for breaking rules, even novel
ones, than oneself following them. It could be that
the aversion toward results-maximization associated
with rule orientation would explain some of these
results. However, both Rule and Deliberation orien-
tations were positive predictors of moralization at
wave 3, but have opposite associations with
results-oriented thinking. Thus, it is unclear whether
preferences about results-maximization explain one or
the other result, but logically, they cannot explain
both. Nonetheless, the fact that Rule orientation, too,
systematically predicts at least the need to watch and
enforce rules on others, despite the changes in a
changing moral environment, is an encouraging find-
ing. This finding also fits with existing evolutionary
psychology models of moral cognition, which suggest
that people strategically use moral norms and rules
to influence others and to gain power and control
over others by forming alliances (e.g., Kurzban, 2010).

Finally, Sentiment orientation was a positive pre-
dictor of Moralization in wave 3 as well as negative
predictor of Vaccination intention in wave 2.
Fleischmann et al. (2019) describe Sentiment orien-
tation as an approach to moral decision-making
characterized by an “uncritical reliance” on affect
over deliberation. Sentiment orientation is positively
associated with empathic concern but negatively
associated with utilitarian preferences. It seems sen-
sible that an empathy-focused way of moral thinking
would predict the Moralization of noncompliance
with behaviors that are designed to protect other
people. However, it is less obvious why this associ-
ation is not found across time points. It is possible
that some moral orientations are more dynamic in
their nature; when the moral environment changes,
their functioning changes. Given that emotions are
highly context dependent, it makes sense that sen-
timent orientation would function more reactively
than the other moral orientations. That is, Sentiment
orientation measured before the pandemic may have
not predicted Moralization and Compliance because
people had not yet had enough time to have emo-
tional experiences concerning COVID-19. The neg-
ative association between Sentiment orientation and
Vaccine intention could, similarly, reflect an initial
negative reaction to vaccination that was reduced
later on, since Sentiment only modestly negatively
predicted vaccine uptake.

Utilitarian preferences

Impartial Beneficence predicted Moralization posi-
tively across changing moral environments (W1 vs.
W2) and even when the moral environment was
constant (W2 vs. W3). It also predicted Compliance
with behavioral recommendations but in wave 3
only. Put in the context of the pandemic, this mea-
sure of concern for people outside one’s own group
positively predicted following guidelines. This sug-
gests that moral judgments might be more influ-
enced by a broader concern for well-being rather
than a “calculative” utilitarian approach. To corrob-
orate this finding, future research could incorporate
additional measures like Dark Tetraed (Mededovié
& Petrovi¢, 2015) or Dark Triad (Jones &
Paulhus, 2014).

Critically, Impartial Beneficence was the only utili-
tarian metric that predicted our dependent variables. We
found that neither following COVID-19 restrictions nor
judging those who break them were linked to a utili-
tarian view that justifies harm for a greater good
(Instrumental harm; Francis & McNabb, 2020; Kneer &
Hannikainen, 2022), aligning with previous research on
utilitarianism and the pandemic. One reason for this
discrepancy could be that our measures, like the
Instrumental harm subscale of the OUS and High-Conflict
Moral Dilemmas, are not designed to predict real-world
actions but rather to understand moral cognition
(Christensen & Gomila, 2012; Francis & McNabb, 2020).

A common criticism of these measures is that they
may not be reliable or they could be sensitive to the
presence or lack of affective states (Bartels & Pizarro,
2011; Patil et al., 2014; though see Paruzel-Czachura
& Farny, 2023). People might score high for different
reasons: some could be making careful ethical calcu-
lations and others might simply be less emotional
about causing harm. Therefore, these measures might
not be reliable for understanding moral attitudes in
real-world pandemic situations.

Moral foundations and types of cooperation

With respect to Moral Foundations Questionnaire
(MFQ) and Morality as Cooperation Questionnaire
(MAC-Q), which were only measured when the moral
environment stayed relatively constant, we found that
all of them predicted COVID-19 related moralization
(RQ1B). With respect to Compliance (RQ1A), we
found that MFQ Care and Fairness were relevant as
well as all of the MAC-Q scales.

Moral Foundations Questionnaire and Morality as
Cooperation Scales were included in our data



collection efforts only from Wave 2 onwards and thus,
they are only informative of behaviors, when the
moral environment stays constant. Nonetheless, each
moral foundation was a positive predictor of
Moralization (RQ1B), though effect sizes were the
largest for Care and Fairness. These two were also
the MFQ foundations that emerged as the strongest
positive predictors of Compliance (RQ1A). Thus, it
seems that the individualizing (Care, Fairness) foun-
dations predicted both self-reported behavior and
moral judgment of others, while the binding (Loyalty
and Authority) foundations only predicted the latter.
Fairness considerations are associated with reciprocal
altruism, while the Care foundation is associated with
virtues of kindness and aversion to the pain of others
(Graham et al.,, 2011). Thus, it seems logical that a
higher emphasis on Fairness would predict both altru-
istic behavior and condemnation of those who refuse
to behave altruistically, and that a higher emphasis
on Care would predict both the avoidance of behavior
that could harm others as well as the condemnation
of such behavior.

Indeed, the justifications of the mandates and rec-
ommendations were often utilitarian, with the stated
outcomes of preventive behaviors being aggregate
welfare—protecting oneself and others from a disease
and its associated risks. Thus, the rationale behind
preventive behaviors matched conceptually with the
Fairness and Care foundations: everyone must do
their part to prevent harm. Meanwhile, the corre-
spondence with the other foundations was less direct.
The Loyalty foundation is concerned with loyalty to
one’s ingroup, while the behaviors we measured were
explicitly about protecting people regardless of their
group affiliation. Further, the Authority foundation
is concerned with deference to legitimate authority
and traditions, leaving room for individual differ-
ences in the current context: people’s compliance
with recommended behaviors could be dependent
on whether they agree with the authorities’ moral
rationale to begin with.

Each MAC-Q subscale predicted moralization pos-
itively, and each subscale also predicted compliance
positively (RQ1AB), though, for the Family subscale,
this predictive power was very low. The Fairness sub-
scale was the strongest MAC-Q predictor for both of
our dependent variables, similar to the Fairness foun-
dation of the MFQ. While the MAC-Q results match
with the MFQ results in terms of Fairness being the
strongest predictor, it seems that the MAC-Q overall
predicted compliance better than the MFQ, implying
that the scope of MFQ is wider. As the MAC-Q is
intended to measure how much people emphasize
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different aspects of cooperation in their moral judg-
ments, it could be that each subscale also measures
aspects of cooperativeness. Given the rationale of pre-
ventive behaviors as a collaborative effort to prevent
harm, it makes sense that even an indirect measure
of cooperativeness would predict those behaviors.

Main results in comparison to affective processes

The Fear of COVID-19 covariate was also a consistent
strong predictor of compliance, moralization, and both
Vaccine intention and uptake, which aligns well with
findings by Russell et al. (2023), who found affective
states (including fear) to predict compliance with
restrictions. Our results show that moral measures,
collected before the change in the moral environment,
can predict pandemic-related behavior, but their effect
sizes are modest in contrast to acute affective
states (RQ1C).

Summary

The measures that predicted higher Compliance and
Moralization at the change of the moral environ-
ment—and when the change in the moral environ-
ment persisted—were MOS Integration and
Deliberation. In addition, Impartial Beneficence pre-
dicted Moralization, when the moral environment
changed—and when the change persisted. As is evi-
dent from our correlation matrix (Appendix C) these
measures are relatively independent of each other;
which means that there is no single moral psycho-
logical mechanism or factor that would explain all of
these phenomena in an economic way. It seems safe
to assume that all of these moral judgment mecha-
nisms add up to different moral behaviors. Indeed,
moral judgments and moral actions are more com-
plicated than just emotional reactions, since the results
persist even after controlling for Fear of COVID-19.

When the moral environment stays constant (W2
vs. W3) there were unifying themes: fairness (MFQ
Fairness foundation; MAC-Q Fairness subscale) and
concern for the well-being of others (MFQ Care foun-
dation), and cooperation (MAC-Q in general) had the
strongest associations with compliance and moraliza-
tion, respectively. The measures that did not predict
compliance, or predicted it much less, were also var-
ied, but can be roughly categorized as opposing the
use of other people as means to an end (HCMDs and
OUS Instrumental Harm), favoring the in-group
(MFQ Loyalty foundation; MAC-Q Family subscale),
conservative moral values (MFQ Authority and Purity
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foundations), and moral thought characterized by
avoiding deliberation (MOS Rule and Sentiment
orientations).

In general, there were more predictors of moral-
ization than of compliance. Additionally, very few
moral measures had good predictive power for inten-
tions to vaccinate or vaccine uptake. The results sug-
gest that moral measures more reliably predict an
individual’s attitudes toward the behavior of others in
a novel context than the individual’s own behavior;
which is in alignment with Descioli-Kurzbans model
of morality as in-group coordination to protect one’s
inclusive fitness (DeScioli & Kurzban, 2013, 2018).

Limitations

Like many longitudinal studies, our study had notable
attrition, with 48% of the participants providing data
for all of the waves, although the data still remain
sizable. While the sample was international, we must
note that participants were all from English-speaking
WEIRD (Henrich et al., 2010) countries, limiting the
generalizability. Also, due to the opportunistic nature
of the data collection, the initial materials were not
planned for investigating COVID-19 related topics.
For example, we decided to include MFQ and MAC
starting from wave 2 and were unable to examine
how their pre-pandemic levels are associated with
pandemic behavior—with these measures we can only
estimate their functioning in a situation where the
moral environment stays constant. Perhaps, once the
pandemic times are completely over, their effectiveness
in a changed moral environment can be evaluated.
Naturally, since there are several predictive variables,
it is likely that some associations could be spurious
correlations. However, this concern is mitigated by
the fact that many of our variables behave in a logical
manner across timepoints.

Conclusions

In a two-year longitudinal study—unique in the sense
that data collection was started before the COVID-19
pandemic—we found several moral dispositions to
prospectively predict Compliance with behavioral
restrictions during the COVID-19 pandemic or mor-
alization of noncompliance with those restrictions.
This is a unique study that offers a window into
examining the relative strengths of the most common
moral psychological measures in a situation where the
moral environment changes and allows us to compare
their effect sizes with a more acute emotional measure

of fear. It seems that the moral orientations of
Integration and Deliberation, characterized as mature
moral thinking, deserve more attention from the sci-
entific community than they have thus far garnered.
Moreover, some moral dispositions predicted the
intention to vaccinate and vaccine uptake. Moral mea-
sures related to pro-sociality, impartiality, and
compromise-seeking were the most consistent predic-
tors of compliance, while moralization of noncompli-
ance was associated with a wider range of moral
measures. The results in general seem to point to the
predictive power as well as to societal and political
relevance of moral psychological measures when peo-
ple face real-world moral problems.

Notes

1. Because we use a subset of a larger project data that
concern the research questions of the current paper,
listing all of the collected variables would be unfeasible,
and thus we refer the reader to the OSF materials for
the measures that fall outside the scope of this paper.

2. Australia: N=7 (<1%), Ireland: N=14 (<1%), Other
countries: N=3 (<1%). Participants were contacted
and their data were used in the analyses regardless
of their nationality, though the participants from
countries other than UK and US were collapsed into
an “Other” category in the nationality covariate.

3. This exclusion criterion is based on the reasoning that
a participant who claims to both make their own
shoes and their own clothes is more likely to be a
participant clicking on the first option for each item
as quickly as possible rather than a skilled profes-
sional or amateur tailor and shoemaker.

4. 'We dropped four scenarios included in the original bat-
tery of Francis and McNabb (2020) from the analysis
because we wanted to focus on moralization toward
non-compliance, whereas these items concerned other
kinds of non-altruistic behavior.

5.  We also ran models where we included all moral pre-
dictors at once along with the covariates to see the
relative unique contributions of the predictors. These
models are presented in Appendix E.
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Instrumental Harm; IB: Impartial Beneficence); MOS: Moral Orientations
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Appendix B. Descriptive statistics of the
measures used.

Table B1. Means and SDs of the main variables.

Variable Wave 1 Wave 2 Wave 3
HCMD 3.88 (1.19) 3.67 (1.27)

ous 1B 3.80 (1.28) 3.70 (1.23)

OUS IH 3.42 (1.28) 3.32 (1.29)
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HCMD: High-Conflict Moral Dilemmas; OUS: Oxford Utilitarianism Scale (IH:
Instrumental Harm; IB: Impartial Beneficence); MOS: Moral Orientations
Scale (INT: Integration; DEL: Deliberation; SENT: Sentiment; RULE: Rule);
MFQ: Moral Foundations Questionnaire (CARE: Care; FAIR: Fairness; LOYAL:
In-group loyalty; AUTH: Authority; PURE: Purity); MAC: Morality as
Cooperation Questionnaire (FAM: Family; GRP: Group; REC: Reciprocity;
HER: Heroism; DEF: Deference; FAIR: Fairness; PROP: Property).
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Appendix C. Correlations between variables.

Figure C1. Correlation matrix of the main variables.

Appendix D. Multiple regression results for covariates only.

Table D1. Multiple regression results.

Vaccination Vaccine uptake
Compliance W2 Moralization W2 Compliance W3 Moralization W3 intention W2 W3

Predictor B B B B B OR

Fear of COVID-19 .26 32 24 35 .20 1.61

COVID-19: self -.02 -.07 -.10 15 .05 3.06

COVID-19: close -.05 -.07 —-.08 —-.06 .20 1.27
people

Health rating .03 1 -.05 .08 .05 1.16

Health problems: self —-.06 —-.01 —-.06 —-.06 .01 0.55

Health problems: .07 .00 .08 .06 .03 1.15
family

Deaths in family -.02 —-.08 -.01 —-.08 .04 0.89

Gender: woman =11 -.10 -.12 —-.06 .06 1.01

Age .09 a3 1 18 .04 1.07

Income: above .08 .09 -.03 .07 -.08 0.91
average

Income: below =13 -.14 .05 .00 12 1.08
average

Employment: -.03 .03 .02 .05 .09 0.80
working

Economic right -.09 -.22 =27 -.16 =17 0.48

Conservative values -.10 .10 a3 .08 -.07 1.28

Country: United —-.08 .18 —-.04 .08 .07 -
States

Country: other —-.06 -.30 .10 =25 -.16 -

Note. —: Too few observations in other countries to reliably estimate OR and its 95% Cl.
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Appendix E. Models including all moral predictors simultaneously.

For each DV, we entered all moral variables as predictors simultaneously along with covariates to check their unique contributions. MOS
Deliberation was the only (positive) predictor for Compliance in wave 2, partially aligning with the main results. Wave 3 compliance was
predicted negatively by MFQ Authority and Purity foundations, and positively by MAC deference. Moralization was not predicted by any
moral measure in wave 2, but in wave 3 was predicted positively by OUS impartial beneficence and MFQ Care and Fairness foundations.
Vaccine intention was predicted positively by MOS Deliberation orientation and negatively by Rule orientation, and actual vaccine uptake
negatively by MOS rule orientation and positively by MAC deference.

Table E1. Full models with all moral predictors.

Wave 1 to wave 2 Wave 2 to wave 3

Compliance Moralization Vac. intention Compliance Moralization Vac. uptake

B n? B n’ B n’ B n’ B n’ OR
HCMD -.02 .000 .02 .000 -.07 .003 -.02 .000 .07 .004 0.76
OusS IH .00 .000 -.09 .006 .04 .001 .01 .000 .01 .000 1.35
0ous IB .01 .000 .08 .005 .06 .003 .05 .002 12 .011 1.30
MOS INT .05 .001 .06 .002 -.03 .001 -.01 .000 .01 .000 0.97
MOS DEL A3 .012 .04 .001 11 .009 .08 .004 —-.02 .000 1.67
MOS SENT -.01 .000 .01 .000 -.07 .004 .06 .002 .00 .000 0.81
MOS RULE .00 .000 .09 .006 -.20 .029 —.05 .001 .03 .000 0.45
MFQ CARE 11 .005 14 .010 1.12
MFQ FAIR 14 .007 16 .012 1.51
MFQ LOYAL -.03 .000 —-.04 .001 1.65
MFQ AUTH -.19 .008 —.08 .002 0.76
MFQ PURE =15 .008 -.10 .005 0.74
MAC FAM -.07 .002 —.06 .001 0.70
MAC GRP -.07 .002 —-.04 .001 0.66
MAC REC .01 .000 -.03 .000 0.78
MAC HER .08 .003 a2 .006 1.09
MAC DEF .29 .020 23 .015 2,61
MAC FAIR -.02 .000 -.01 .000 1.24
MAC PROP .06 .002 .08 .004 0.88

HCMD: High-Conflict Moral Dilemmas; OUS: Oxford Utilitarianism Scale (IH: Instrumental Harm; IB: Impartial Beneficence); MOS: Moral Orientations Scale
(INT: Integration; DEL: Deliberation; SENT: Sentiment; RULE: Rule); MFQ: Moral Foundations Questionnaire (CARE: Care; FAIR: Fairness; LOYAL: In-group
loyalty; AUTH: Authority; PURE: Purity); MAC: Morality as Cooperation Questionnaire (FAM: Family; GRP: Group; REC: Reciprocity; HER: Heroism; DEF:
Deference; FAIR: Fairness; PROP: Property).

Note. Every column is one model, and all moral predictors were entered simultaneously with covariates.
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Appendix F. Exploratory moderation analyses.

We conducted exploratory moderation analyses to examine whether political orientation influenced the predictive power of the moral
measures. The analyses were otherwise similar to the main analyses, with separate models for all moral predictors, but an interaction term
between the predictor and left-right political orientation (standardized) was added. In wave 2, political orientation moderated instrumental
harm aspect of utilitarianism for both compliance and moralization, with stronger effect for more right-wing participants. Likewise, MOS
sentiment orientation was more strongly associated with vaccination intention the more right-wing the participant was. The only effect
political orientation moderated in wave 3 was between MOS sentiment and compliance, with stronger positive effects of compliance the
more

Table F1. Moderation of political orientation (left-right) with moral predictors.

Wave 1 to wave 2 Wave 2 to wave 3

Compliance Moralization Vac. intention Compliance Moralization Vac. uptake

B n’ B n’ B n’ B n’ B n’ OR
HCMD -.01 .000 .01 .000 —-.03 .000 .02 .000 .04 .000 1.19
ous H a2 .015 11 .013 .03 .001 .03 .001 —-.04 .002 0.89
ous 1B .00 .000 .01 .000 -.02 .000 .05 .003 .00 .000 1.04
MOS INT —-.01 .000 -.02 .001 —-.03 .001 .00 .000 -.03 .001 1.15
MOS DEL .02 .000 -.01 .000 .07 .006 .02 .000 -.02 .001 1.00
MOS SENT .03 .001 .05 .003 .08 .007 .08 .008 .01 .000 0.86
MOS RULE .01 .000 .03 .001 -.01 .000 -.06 .004 -.07 .006 0.84
MFQ CARE .04 .001 .00 .000 0.92
MFQ FAIR .00 .000 .05 .003 1.19
MFQ LOYAL .03 .001 —-.01 .000 1.03
MFQ AUTH .03 .001 .01 .000 1.00
MFQ PURE -.03 .001 -.03 .001 0.87
MAC FAM -.03 .001 -.06 .005 0.99
MAC GRP —-.01 .000 -.07 .006 1.04
MAC REC —-.06 .004 —-.06 .004 1.01
MAC HER .01 .000 -.03 .001 0.95
MAC DEF .03 .001 —-.02 .001 0.92
MAC FAIR —-.05 .003 —-.04 .002 0.93
MAC PROP -.15 .022 -.09 .009 0.91

HCMD: High-Conflict Moral Dilemmas; OUS: Oxford Utilitarianism Scale (IH: Instrumental Harm; IB: Impartial Beneficence); MOS: Moral Orientations Scale
(INT: Integration; DEL: Deliberation; SENT: Sentiment; RULE: Rule); MFQ: Moral Foundations Questionnaire (CARE: Care; FAIR: Fairness; LOYAL: In-group
loyalty; AUTH: Authority; PURE: Purity); MAC: Morality as Cooperation Questionnaire (FAM: Family; GRP: Group; REC: Reciprocity; HER: Heroism; DEF:
Deference; FAIR: Fairness; PROP: Property).

Note. The coefficients are interaction terms between moral predictor and (standardized) political orientation from separate models. Positive coefficients
indicate higher predictive power for more right-wing participants.
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