
RESEARCH ARTICLE

Why we should care about moral foundations

when preparing for the next pandemic:

Insights from Canada, the UK and the US

Lizette PizzaID
1*, Samuel Ronfard2, John D. Coley3,4, Deborah Kelemen1

1 Department of Psychological and Brain Sciences, Boston University, Boston, Massachusetts, United

States of America, 2 Department of Psychology, University of Toronto at Mississauga, Mississauga, Ontario,

Canada, 3 Department of Psychology, Northeastern University, Boston, Massachusetts, United States of

America, 4 Department of Marine & Environmental Sciences, Northeastern University, Boston,

Massachusetts, United States of America

* lpizzab@bu.edu

Abstract

Health behaviors that do not effectively prevent disease can negatively impact psychological

wellbeing and potentially drain motivations to engage in more effective behavior, potentially

creating higher health risk. Despite this, studies linking “moral foundations” (i.e., concerns

about harm, fairness, purity, authority, ingroup, and/or liberty) to health behaviors have gen-

erally been limited to a narrow range of behaviors, specifically effective ones. We therefore

explored the degree to which moral foundations predicted a wider range of not only effective

but ineffective (overreactive) preventative behaviors during the COVID-19 pandemic. In

Study 1, participants from Canada, the United Kingdom, and the United States reported

their engagement in these preventative behaviors and completed a COVID-specific adapta-

tion of the Moral Foundations Questionnaire during the pandemic peak. While differences

occurred across countries, authority considerations consistently predicted increased

engagement in both effective preventative behaviors but also ineffective overreactions,

even when controlling for political ideology. By contrast, purity and liberty considerations

reduced intentions to engage in effective behaviors like vaccination but had no effect on inef-

fective behaviors. Study 2 revealed that the influence of moral foundations on U.S partici-

pants’ behavior remained stable 5-months later, after the pandemic peak. These findings

demonstrate that the impact of moral foundations on preventative behaviors is similar

across a range of western democracies, and that recommendations by authorities can have

unexpected consequences in terms of promoting ineffective—and potentially damaging—

overreactive behaviors. The findings underscore the importance of moral concerns for the

design of health interventions that selectively promote effective preventative behavior.

Introduction

As a result of continuous globalization, national borders have become more diffuse, and infec-

tious diseases have spread more rapidly across countries [1, 2]. In the last two decades, the
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world has seen multiple disease outbreaks emerging in different locations (e.g., H1N1 pan-

demic, Ebola, COVID-19), provoking profound health and social-economic crises along with

widespread fear. Thus, it is critical that governments develop and implement effective strate-

gies to control and prevent the emergence of infectious diseases [3]. This is difficult given that

many factors influence how resources are allocated to support public health. Psychological fac-

tors that promote effective public health behaviors [4–6] and reduce deleterious or ineffective

behavioral change are especially important.

Given its magnitude, the COVID-19 pandemic created an opportunity for understanding

the impact of various psychological factors related to preventative health behavior change.

Although variables like trust in science, misinformation, and scientific knowledge about the

virus have been shown to predict COVID-related health behavior [7, 8], we argue here that

special attention should be directed to the role of moral concerns. Moral concerns implicitly

impact people’s judgments, play an important role in their health decision-making [9–11], and

robustly predict behavior [12]. In fact, political ideology—which is often treated as a proxy for

moral values—is sometimes more predictive of intentions to modify health behavior than sci-

entific knowledge [13].

Although several researchers have found evidence of the important role of moral values in

predicting participants’ engagement in preventative behaviors, to our knowledge no research

has assessed whether moral concerns also influence participants’ engagement in less desirable

behaviors, that is, behaviors that are ineffective like wearing a mask when alone. Specifically,

although a study associated with this one found that U.S. participants with greater biological

knowledge were less likely to engage in ineffective behaviors [14], it remains unknown whether

moral values also influence people’s tendency to engage in ineffective behaviors. This is impor-

tant because effective public health interventions need to reduce behaviors that are irrelevant

to illness transmission but may have other deleterious effects (e.g., heightened anxiety,

increased social isolation) while promoting behaviors that actually reduce illness transmission.

In this research, we draw on Moral Foundations Theory [15], to explore the influence of peo-

ple’s abstract moral considerations (i.e., “moral foundations”)—concepts such as personal and

interpersonal harm, ingroup loyalty, and authority—on their self-reported health effective and

ineffective behaviors when reasoning about various pandemic-related contexts and at different

pandemic timepoints.

In Study 1, we examined whether specific moral foundations predicted people’s engage-

ment in preventative behaviors and their intentions to vaccinate in the US and two other west-

ern countries (Canada and the UK) during the initial peak of the COVID-19 pandemic of

December 2020 and January 2021 when daily mortality rates were high and COVID vaccina-

tions were not yet available. In Study 2, we explored the stability of our earlier results at a later

time point in the US, specifically, once the pandemic was past its initial deadliest peak and

after vaccine programs started being rolled out for adults.

Moral foundations and health behaviors

According to Haidt and Joseph [15], moral foundations are innate, universal, affectively-based

psychological systems that constitute the building blocks of morality with cultures varying in

the weight accorded to each of them [16–18]. Five moral foundations have been identified:

The harm foundation focuses on concern about others’ suffering as well as personal welfare,

and the fairness foundation focuses on concerns about equal resource distribution, although

these two foundations are usually clustered together as individualizing moral foundations. The

remaining three foundations involve concerns that bind social groups (i.e., binding founda-

tions). The authority foundation concerns the importance of showing obedience to rules and
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to others within a social hierarchy; the ingroup foundation relates to the virtues of loyalty and

willingness to sacrifice for the group; and the purity foundation includes concerns about pre-

serving naturalness or spiritual and physical cleanliness. Because—via the emotion of disgust

—the purity foundation promotes avoidance of contamination by potentially invisible harms,

it has been proposed as an evolutionary adaptation for avoiding disease transmission [18]. It is

therefore particularly relevant in a pandemic situation. A sixth moral foundation—liberty—

has also been recently proposed. It captures concerns related to an individual’s right to self-

determine (i.e., be left alone) and resist oppression. Liberty is unique in that it can act as a sole

guiding value at the expense of other moral foundations [19]. Given its significance, plus its

relatively understudied influence on decision-making, it was a focus in this research.

Prior research on COVID-19 has found that, in general, people who value foundations such

as care for others or fairness tend to comply with effective, recommended, COVID-19 preven-

tative behaviors [10, 20–22]. This is presumably because those individuals prioritize staying

healthy to protect those whose health is more vulnerable and tend to trust scientific experts’

recommendations. In contrast, in the US, non-compliance is associated with preferences for

liberty over equality presumably because some individuals weigh their right to personal free-

dom over their sense of duty to others’ health leading them to downplay the severity of the

pandemic [9]. Additional research—mainly conducted in the US—on people’s reasoning

about public health measures like vaccination has also revealed associations with moral foun-

dations. The individualizing foundations, as well as ingroup loyalty, have been found to be

related to higher pro-vaccination attitudes [23, 24], while vaccine hesitancy has been related to

liberty concerns—insofar as government vaccine mandates are seen to violate personal rights

and civil liberties—and especially to purity considerations presumably due to individuals’

assumption that vaccines are artificial and that their components might contaminate the body

and disturb the pure process of naturally building up immunity [25].

Most of the previous research has measured people’s personal weighing of different moral

foundations using the Moral Foundations Questionnaire (MFQ) [26]. The MFQ asks partici-

pants to rate the relevance of foundation-related concerns to their general decision-making.

However, given that the pandemic was an unexpected and novel situation, the MFQ might be

too general and, therefore, unable to identify specific contextual patterns of the situation. For

instance, the MFQ does not differentiate between concerns about harming others versus

harming the self—a distinction that is highly relevant during a pandemic because these vari-

ables might play different roles in individuals’ preventative behaviors. Consequently, we cre-

ated a modified version of the MFQ that focused specifically on the pandemic context for this

study.

Furthermore, prior research on preventative behaviors and moral foundations has tended

to cluster together concerns like ingroup, authority and purity [23] because they are binding

foundations that often act similarly in context of other topics (e.g., incest). However, in context

of a pandemic-relevant preventative behavior like vaccination, these binding foundations (e.g.,

authority and purity) might operate in profoundly different and potentially opposite ways. To

understand these subtleties of prediction in the health context in the present study, we there-

fore analyzed the predictive role of each foundation independently.

Finally, and importantly, prior research demonstrating that moral concerns play an impor-

tant role in predicting infection prevention behaviors has not explored their role in promoting

ineffective behaviors, that is, actions that may be consistent with specific moral foundations

(e.g., wearing a mask when completely alone; compulsive clothes washing, extreme social isola-

tion) but that public health research suggests are not helpful in transmission prevention and

which potentially represent dysfunctional hyper-reactive overgeneralizations of public health

guidance. Insofar as they reflect and promote anxiety, these ineffective overreactions have
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potentially deleterious effects on long-term mental health [27]. While our prior research has

shown that lower levels of biological knowledge may predict such behaviors [14] it is an open

question how moral considerations influence them.

Moral foundations and cultural considerations

The ways in which moral concerns influence behavior might not always generalize even across

relatively similar cultures, since human moral systems result from specific social and cultural

experiences as well as adaptive pressures [16]. Before the pandemic, most studies exploring

relationships between health behaviors and moral foundations tended to be conducted in the

US (but see Rossen et al. [28]). This is problematic because the US is singular even among

western nations. Relative to other western societies, the US tends to have higher levels of indi-

vidual religiosity, and places stronger emphasis on individual freedom [29, 30]. U.S. findings

therefore might not generalize to other countries. Fortuitously, the global context of the

COVID-19 pandemic created an opportunity to explore whether different countries faced

with similar acute challenges showed parallel patterns of response to them.

Prior research has been equivocal over whether patterns found in the US during the pan-

demic have generalizability beyond its boundaries [31, 32] (but see Schmidtke et al. [33]). One

reason for this lack of consistency is the distinctive and marked pattern of polarization that

occurred in the US relative to other even closely related western countries (e.g., the UK): For

example, in the US, conservatives reported resistance to a whole range of behaviors including

mask-wearing, hand washing, and willingness to vaccinate [13, 34]. They tended to minimize

the threat posed by the pandemic and in turn were more likely to contract COVID-19 [35]. By

contrast, in a non-US international sample, conservatives were generally more likely to endorse

protective behavior like mask-wearing than liberals [36] and so the same COVID-19 transmis-

sion pattern did not hold. Given the strong association between political ideology and moral

foundations in the US—with conservatives usually weighing the binding foundations of

ingroup loyalty, authority, and purity as more relevant than liberals [17]—it is possible that

correlations between political ideology and health behaviors in US reflect a culturally distinc-

tive pattern in underlying moral reasoning.

Although Canada and the UK are Western nations connected to the US via shared lan-

guage, history, and traditions, they differ from the US in ways that might impact the kind of

abstract foundations weighed in reasoning about illness, health, and the pandemic. In addition

to having a reduced narrative emphasis on individual rights and liberties [30], both differ from

the US by having long-established government-funded universal healthcare systems rather

than privately-funded healthcare. Furthermore, although both the US and UK–unlike Can-

ada–had politically conservative government leadership during the pandemic, the rhetoric

around the pandemic in both the UK and Canada was far less politicized and overtly polarized

than in the US [13, 37]. For example, in the UK and Canada, political leaders strongly pro-

moted compliance with scientifically recommended preventative behaviors and acknowledged

the serious health threat posed by COVID-19. Canada and UK therefore represented highly

relevant contexts in which to examine the generalizability of moral foundation effects on

health behaviors during an international emergency.

The present research

The current studies examine how moral foundations relate to self-reported effective and inef-

fective preventative behaviors. In our preregistration of this research, we hypothesized that

moral foundations would relate to effective preventative behaviors in each of three western

countries (Canada, the UK, and the US), but it was an open question which foundations would
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be most predictive in each cultural context. By contrast, when considering ineffective preven-

tative behaviors—overreactive behaviors that have not been studied to this point—and vaccine

intentions, we anticipated a special role for the purity foundation given its relationship to dis-

gust and pathogen avoidance [38]. Specifically, we hypothesized that purity beliefs might pre-

dict increases in ineffective behavior due to heightened fears about infection but decreases in

intentions to vaccinate due to concerns about the tainting effects of vaccination ingredients.

To test these hypotheses, in Study 1, we conducted an online study in the US, UK, and Canada

at the peak of the pandemic, using an adapted contextualized version of the MFQ and ques-

tions about participants’ engagement in effective and ineffective preventative behaviors.

Because vaccination against COVID-19 was not publicly available during Study 1, our anal-

yses separated participants’ reports of actual preventative behavior (e.g., handwashing) from

self-reports of their notional preventative behavior (i.e., their intentions to vaccinate). Further-

more, given that moral foundations are argued to represent culturally-adapted abstract moral

principles, we hypothesized that the relationships found in Study 1 would be relatively stable

across time. To test this hypothesis, we conducted Study 2 in the US after the pandemic peak

using materials adapted from Study 1. The only change we expected concerned the influence

of the authority foundation on preventative behaviors given the relaxing of some official man-

dates as COVID-19 deaths dropped.

The specific analyses conducted for this paper were preregistered at: https://osf.io/ucn2m/?

view_only=42fd4324a0f3421885c13b4519c7ec90. The surveys for Study 1 and Study 2 were

part of a larger online study of adults’, specifically, parents’ reasoning about COVID-19 that is

preregistered at: https://osf.io/wqvyr?view_only=6390c34605b6498fa7db91a5605d6da2 (Study

1); https://osf.io/sedx5?view_only=1f07463e8fab45a5836062f0bb935c39 (Study 2).

Study 1

Method

Participants. Participants were recruited through the online platforms Prolific and Centi-

ment in Canada (N = 176), the UK (N = 139), and the US (N = 138). Sample size was the same

as for the overall project of which this study was a part. For the project, it was estimated from

power analyses that a sample size of 131 participants in each country would achieve 80%

power in the analyses. To be included, participants needed to be residents of each country, and

not have participated in previous related studies with our labs. Because this study was part of a

broader project on reasoning about COVID-19 among parents, all participants had elemen-

tary-school-aged children, and we included questions to tap into moral foundations guiding

adults’ preventative reasoning concerning children. For participants recruited through the

Prolific recruitment platform, the larger Qualtrics survey included five attention checks, and

any participant who failed more than one was excluded from the final sample. However, Cana-

dian participants (44%) recruited through the Centiment platform had two attention checks

and were excluded when failing one of them. This difference occurred because we needed to

use more than one platform to recruit a big enough sample of parents in Canada but each plat-

form had different attention check and retention criteria. Additionally, we excluded partici-

pants who failed at least one of four additional checks in the COVID-19 Moral Foundations

Questionnaire (adapted from original MFQ attention checks). In total, 44% of participants in

Canada, 8% in the UK, and 15% in the US were excluded for failed attention checks. Although

the criteria set by the recruitment platform in Canada resulted in a higher exclusion rate, the

Canadian sample did not significantly differ from our other samples in key demographics (see

Table 1). Participants leaned liberal politically on a 1–5 composite score scale (5 = high socio-

economic conservatism: US M = 2.6, SD = 1.1; Canada M = 2.7 SD = 1.0; UK M = 2.6
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SD = 0.8), and generally had at least a college degree (69% in the US, 80% in Canada, and 63%

in the UK). All participants provided informed written consent and the survey was approved

by Boston University institutional IRB (Approval number: 2350E).

Data collection started in late December 2020 just as the number of COVID-19 cases

(approximately 4 million) and deaths (over 69,000) were at a peak globally since the onset of

the pandemic in Fall 2019 [39]. At the time, it was public knowledge that several COVID vac-

cines had been developed, with the WHO authorizing emergency vaccine use for select adults,

although child vaccination was not authorized yet [40, 41].

Finally, in addition to focusing on three related Western countries, for this study, we also col-

lected data via Centiment in India to include a non-western country. However, once our pre-

registered exclusion criteria were applied, an unexpectedly large number of participants had to

be excluded, leaving only a small sample (N = 48) from which it is hard to generalize. The results

from this smaller sample are therefore not presented in the paper and instead are included as

exploratory data in Tables K to M of the S1 File (see supporting information section).

Materials and procedures. The present study presented three sections of a larger Qual-

trics survey in fixed order. These focused on (1) participants’ self-reported engagement in

effective and ineffective COVID-19 preventative behaviors, (2) their intentions to vaccinate,

and (3) their answers to a COVID-19 moral foundations questionnaire. The full survey took

about 25 minutes to complete.

Engagement in effective and ineffective preventative behaviors. Effective (helpful) and

ineffective (non-helpful, overreactive) preventative behaviors were designated based on scien-

tific information about the COVID transmission mechanism established by December 2020.

Specifically, it had been confirmed by then that the coronavirus was transmitted via droplet

infection, with indoor mask use and social distancing known as the best strategies to decrease

viral spread [42–44]. In contrast, wearing a face mask in outdoor spaces when alone or capable

of maintaining more than 6 ft. distance from others was not considered helpful.

Participants’ engagement in effective and ineffective preventative behaviors was assessed

with yes/no questions about mask-wearing in seven situations. In four of the situations, mask-

wearing was effective (e.g., “when grocery shopping”) while in three others it was ineffective

(e.g., “when I am outdoors alone”).

Next, participants answered nine rating scale questions about social-distancing behaviors

which were reverse coded. Five of the behaviors were effective (e.g., “(avoid) shaking other

people’s hands”), and four of them were ineffective (e.g., “(avoid) borrowing tools/objects

from my neighbor”). Participants rated the frequency of engagement with those behaviors rel-

ative to pre-pandemic times from 1 (much less frequently) to 5 (much more frequently).

Finally, we asked participants eight questions about washing behaviors, half of them were

effective (e.g., “Wash my hands for 20 seconds”) and the rest were ineffective (e.g., “Wash my

children’s clothes”) and they rated the frequency of engagement in them relative to pre-pan-

demic levels, on the same scale as the social-distancing behaviors.

Table 1. Demographics of each sample in Studies 1 and 2.

Country N %Women Age (years) Self-reported Race

Study 1

Canada 176 57% M = 38 SD = 6.19 Black 5%, East Asian 11%, Latino 2%, Mixed 5%, South Asian 9%, White 65%

UK 139 65% M = 37, SD = 5.98 Black 1%, Mixed 2%, South Asian 6%, White 91%

US 138 58% M = 36, SD = 5.84 Black 7%, East Asian 3%, Latino 5%, Mixed 9%, South Asian 4%, White 73%

Study 2

US 170 64% M = 36, SD = 6.11 Black 7%, East Asian 2%, Latino 1%, Mixed race 5%, South Asian 1%, White 82%

https://doi.org/10.1371/journal.pone.0285549.t001
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Items in each section were presented in random order. From these sets of questions, two

composite scores were generated for effective and ineffective preventative behaviors respec-

tively. The composites were obtained after standardizing each item and obtaining the item

mean for each behavior. Before creating the composites, four items (one ineffective and three

effective) were removed because they had been difficult for participants to interpret. After

exclusions, we had 10 effective preventative behavior items and 10 ineffective preventative

behavior items. See Table A in S1 File for a list of all items, including exclusions.

Vaccine intentions. Participants were asked two questions about their intentions to vacci-

nate, concerning themselves and their child. In both cases, they answered a forced-choice

question (e.g., “Now that vaccines are becoming publicly available, are you intending to take

the vaccine?”).

COVID-19 moral foundations questionnaire. Participants were presented with four

hypothetical decision-making scenarios about COVID-19 behaviors. The scenarios concerned

mask-wearing, social distancing, intentions to personally vaccinate, and intentions to vaccinate

their child (see a sample scenario in Table 2). Participants rated the degree to which they

would weigh each of the 6 moral foundations as relevant in each of the 4 scenarios from 1 (not
at all relevant) to 6 (extremely relevant). The moral foundations probed were: harm to others,

harm to self (personal risk), authority, ingroup loyalty, purity, and liberty. The scenarios were

presented in a fixed order, but the rating items were presented in random order, and we calcu-

lated an average score for each moral foundation across all four scenarios. Importantly,

although moral foundation phrasings were based on the original MFQ [26], our measure

departed from the MFQ in that participants’ rating of the personal relevance of each moral

value was not abstracted and general (e.g., “people should not do things that are disgusting,

even if no one is harmed”) but contextualized to each COVID-19 scenario being considered

(see Table 2; specific wording of all scenarios and items is available in Table B in S1 File). Con-

textualizing the MFQ allowed us to identify which moral foundations have the most relevance

for preventative behaviors during a novel worldwide health emergency that triggered very dif-

ferent governmental reactions and levels of public polarization in different countries.

Other departures from the original MFQ were the inclusion of ratings for moral concerns

about liberty, because we expected them to be relevant [19], but the exclusion of fairness con-

cerns because we could not easily adapt the MFQ’s original fairness item to each of our four

COVID-19 scenarios. Also, we included ratings for concerns about harm to self so we could

distinguish them from concerns about harming others within the COVID-19 context. The dis-

tinction is important to investigate given that previous research has suggested that framing

health campaigns in terms of harm to the self versus harm to others can lead to differential

effectiveness [45, 46].

Table 2. Sample COVID-19 MFQ mask-wearing scenario and its rating response items.

Mask wearing scenario

One of your friends invited you to a party with a bunch of people. When you decide whether or not to wear a mask,

to what extent are the following considerations likely to be relevant to your thinking?” (1 = not at all relevant to 6 =

extremely relevant)
Foundation Item

Harm to others Whether someone (apart from myself) is likely to get severely sick.

Harm to self Whether I am likely to get sick.

Authority Whether I am respecting the rules established by my government.

Ingroup Whether I am betraying the values of my community or group of friends.

Purity Whether other people going to the party are likely to be pure and decent.

Liberty Whether I feel I am exercising my liberty.

https://doi.org/10.1371/journal.pone.0285549.t002
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Results

Cronbach’s alpha confirmed the reliability of the scores for effective and ineffective preventa-

tive behaviors (ranging from .73 to .89) and moral foundation scores (ranging from .78 to .92),

which showed acceptable to excellent levels of internal consistency in each country. An excep-

tion to this was for the purity foundation composite. However, excluding one item resulted in

acceptable reliability levels in each country (ranging from .67 to .74), so we retained that com-

posite given our preregistration.

Moral foundations across situations. Average ratings per country for each moral foun-

dation across the four scenarios are plotted in Fig 1. Repeated measures ANOVAs were con-

ducted to assess within-subjects differences in moral foundation scores in each country. Given

that Mauchly’s test indicated a violation of sphericity (ps < 0.001), degrees of freedom were

corrected using Greenhouse-Geiser estimates (US: ε = .54; Canada: ε = .64; UK: ε = .62). We

found significant differences in the relative endorsement of different foundations within each

country (US: F(2.69,368.95) = 179.64, p < .001, ηp
2 = 0.57; Canada: F(3.20,560.64) = 257.03, p

< .001, ηp
2 = 0.60; UK: F(3.12,430.83) = 231.65, p < .001, ηp

2 = 0.63). Posthoc tests with Bon-

ferroni adjustment revealed that in all countries, harm to others and harm to self were rated as

more important than the other foundations (ps < .001) with the US alone weighing harm to

self as more important than harm to others (p < .001). In all three countries, the authority

Fig 1. Mean moral foundation scores across the four situations in Study 1. Note. The Moral Foundation score ranged from 1 (not relevant) to 6

(extremely relevant).

https://doi.org/10.1371/journal.pone.0285549.g001
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foundation then surpassed all other foundations (ps < .001), (except for liberty in the US, p
>.05), with no differences found between ingroup and liberty (ps >.05). In Canada and the

UK, the purity foundation was rated lower than all other foundations (ps < .05), while in the

US, it was equivalent to ratings of the ingroup foundation (p >.05). Overall, these results sug-

gest that there was a similar pattern of importance attributed to each foundation in the context

of COVID-19 situations in each of the three countries. Only the foundation of authority

received different importance ratings across the three countries, with the US attributing less

importance to it on average.

Spearman’s correlations were conducted to check whether our data showed the kinds of

associations between moral foundations and political orientation found in prior research (e.g.,

Graham et al. [47]) No significant correlations were found in the UK. However, in the US and

Canada greater conservatism was related to greater liberty (US: r(136) = .39, p < .001; Canada:

r(174) = .18, p = .02), and purity considerations (US: r(136) = .27, p = .001; Canada: r(174) =

.21, p = .006), but with reduced concern about harm to the self (US: r(136) = -.42, p < .001;

Canada: r(174) = -.29, p < .001), and harm to others (US: r(136) = -.44, p < .001; Canada: r
(174) = -.28, p < .001). These results suggest that, at least in the US and Canada, political ideol-

ogy was associated with the weight given to different moral foundations, following patterns

found in previous research [17].

Moral foundations and COVID-19 effective and ineffective behaviors. Consistent with

our pre-registration, we conducted separate regressions to explore whether moral foundation

scores predicted participants’ engagement in effective and ineffective preventative behaviors in

each country. In the presence of outliers, we conducted Linear robust regression [48], and if

normality assumptions were violated, we conducted Quantile regression (on the median). We

computed the Variance Inflation Factor (VIF) for all the models and found that multicollinear-

ity was not a concern (VIFs were below 3.8). Additionally, as preregistered, countries were not

statistically compared given that we could not assume measurement invariance across our

intended samples and sample size.

Raw scores indicated that adherence to effective preventative behaviors was relatively high

in each country (see Table I in S1 File) and none of the moral foundations significantly pre-

dicted engagement in them in either Canada or the UK. However, in the US effective behaviors

were positively predicted by greater considerations of harm to others and attention to author-

ity but negatively predicted by concerns about personal liberty (see Table 3).

Regarding ineffective behaviors that have not been an emphasis of prior work, analyses

revealed that they were positively predicted by concerns about authority in all countries—a

pattern which contrasts that found for effective behaviors. In addition, in Canada alone,

ingroup loyalty predicted lower engagement in ineffective behaviors.

Finally, we explored whether political ideology outweighed any of the moral foundations as

predictors when added to the model in each country. However, we found that it was not a sig-

nificant predictor and made no difference to the pattern of results.

Moral foundations and intentions to vaccinate against COVID-19. Participants in all

three countries tended to express intentions to vaccinate themselves (US: 68%; Canada: 80%;

UK: 74%) and their child (US: 62%; Canada: 69%; UK: 63%). To examine the effect of moral

foundation scores on intentions to personally vaccinate–an imminent decision–and to vacci-

nate their child—a hypothetical decision during the study—we conducted two separate logistic

regression analyses in each country (see Table 4).

Intentions to vaccinate the self and a child were positively predicted by different founda-

tions in each country: attention to authority in the UK, ingroup loyalty in Canada and, for

vaccination of a child only, concerns about harm to others in the US. However, purity con-

cerns negatively predicted intentions to vaccinate the self and a child with remarkable
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consistency in all countries. In Canada, intentions to vaccinate the self were also negatively

predicted by concerns about liberty. Again, exploratory analyses found political orientation

was not a significant predictor when it was added into models and did not change the pattern

of findings.

Table 3. Regression of effective and ineffective preventative behaviors on moral foundations in Studies 1 and 2.

Effective behaviors Ineffective behaviors

Canada UK Study 1 US Study 2 US Canada UK Study 1 US Study 2 US

Foundations B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) B (SE)

(Intercept) -0.62 (0.43) -1.38 (0.58)* -2.33 (0.33) -1.55 (0.37)*** -0.64 (0.37) -0.61 (0.39) -1.47 (0.43)*** -0.38 (0.25)

Harm to others 0.12 (0.11) 0.06 (0.09) 0.23 (0.1)* 0.15 (0.07)* 0.09 (0.12) -0.04 (0.09) 0.1 (0.1) 0.01 (0.05)

Harm to self 0.02 (0.08) 0.21 (0.12) 0.19 (0.11) 0.25 (0.08)** -0.03 (0.10) 0.07 (0.09) 0.04 (0.1) 0.04 (0.06)

Authority 0.05 (0.04) 0.03 (0.06) 0.06 (0.02)* -0.01 (0.05) 0.14 (0.07)* 0.14 (0.06)* 0.13 (0.06)* 0.03 (0.04)

Ingroup 0.00 (0.03) 0.01 (0.05) 0.04 (0.03) 0.01 (0.05) -0.11 (0.05)* -0.06 (0.06) 0.05 (0.08) -0.02 (0.04)

Purity -0.04 (0.04) -0.01 (0.06) 0.01 (0.03) -0.01 (0.08) 0.02 (0.06) 0.06 (0.07) 0.12 (0.08) 0.01 (0.05)

Liberty -0.04 (0.04) -0.01 (0.05) -0.07 (0.03)* -0.14 (0.07)* -0.01 (0.05) -0.04 (0.06) -0.03 (0.06) -0.03 (0.04)

Regression Quantile Quantile Robust linear Quantile Quantile Quantile Quantile Quantile

Adjusted R2 .27 .36 .69 .63 .11 .23 .40 .12

Note: For Quantile regression analyses, we report Nagelkerke’s R2. B represents unstandardized regression coefficients.

* p < .05,

** p < .01,

*** p < .001

https://doi.org/10.1371/journal.pone.0285549.t003

Table 4. Regression of intentions to vaccinate the self and the child on moral foundations in Studies 1 and 2.

Intentions to vaccinate the self Intentions to vaccinate a child

Canada UK Study 1 US Study 2 USa Canada UK Study 1 US Study 2 US

Foundations OR OR OR OR OR OR OR (95% CI) OR (95% CI)

(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)

(Intercept) 0.16 0** 0.06 0*** 0.09 0** 0.02* (0.00–0.47) 0** (0.00–0.08)

(0.01–1.62) (0.00–0.13) (0.00–0.90) (0.00–0.03) (0.01–0.87) (0.00–0.10)

Harm to others 1.44 1.93 1.81 1.51 1.36 1.51 2.1* (1.10–4.37) 1.43 (0.88–2.44)

(0.69–3.04) (0.91–4.25) (0.95–3.68) (0.94–2.45) (0.73–2.59) (0.80–2.87)

Harm to self 1.54 1.49 1.48 2.52** 1.37 1.53 1.39 (0.61–3.13) 2.34* (1.21–4.86)

(0.72–3.30) (0.68–3.26) (0.68–3.24) (1.34–5.09) (0.72–2.62) (0.80–2.95)

Authority 1.27 2.42** 1.04 1.62* 1.27 1.67* 1.2 (0.81–1.78) 1.29 (0.94–1.80)

(0.82–1.99) (1.41–4.37) (0.67–1.60) (1.05–2.57) (0.90–1.79) (1.12–2.54)

Ingroup 2.02* 1.21 1.48 1.66 1.56* 1.25 1.04 (0.65–1.70) 1.19 (0.84–1.70)

(1.20–3.69) (0.72–2.11) (0.88–2.65) (1.02–2.87) (1.09–2.31) (0.86–1.85)

Purity 0.38*** 0.4** 0.46** 0.79 0.5*** 0.61* 0.47***(0.29–0.71) 0.65 (0.40–1.03)

(0.23–0.59) (0.22–0.69) (0.28–0.71) (0.48–1.29) (0.34–0.70) (0.38–0.94)

Liberty 0.59*** 0.99 0.75 0.59* 0.74 1.17 0.9 (0.62–1.31) 0.65* (0.43–0.96)

(0.39–0.86) (0.61–1.62) (0.51–1.11) (0.38–0.91) (0.54–1.01) (0.79–1.75)

Note: OR represents the Odds ratio
a Given the availability of vaccines for adults, in Study 2 this variable includes the participant’s decision to be vaccinated (either with the first dose or fully vaccinated).

* p < .05,

** p < .01,

*** p < .001

https://doi.org/10.1371/journal.pone.0285549.t004
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Discussion

Consistent with expectations, moral foundations played a significant role in tendencies to

engage not only in effective behaviors and intentions to vaccinate but also in ineffective pre-

ventative behaviors at the peak of the COVID-19 pandemic. Indeed, the influence of moral

foundations outweighed that of political orientation despite prior findings (e.g., Gollwitzer

et al. [34]; Pennycook et al. [13]) that the latter have significant effects (see S1 File showing that

relationships between political ideology and preventative behavior were often mediated by

moral foundations). Patterns in our results revealed cross-country similarities and differences

in relationships between moral foundations and preventative behaviors.

Cross-country similarities. Participants’ ratings of the importance of each of the founda-

tions were similar in all three countries, with harm (to others or to self) most explicitly weighed

when considering pandemic-related situations. It is clear then that people viewed themselves

as trying their best to care for themselves and others amidst the pandemic. However, despite

being explicitly rated as important, regression analyses revealed that these considerations were

not consistently predictive of people’s compliance with effective preventative behaviors. Specif-

ically, while concern about harming others was a significant predictor in the US, it was not

predictive in the UK or Canada.

Importantly, two moral foundations consistently predicted health behaviors across all

countries. One of these was the authority foundation which—while predicting helpful

responses in the UK (intention to vaccinate) and the US (effective behaviors such as social dis-

tancing)—was most consistently predictive of ineffective behavioral responses. That is, across

all countries, there was evidence that attention to public health mandates issued by authorities

had the unintended effect of promoting indiscriminate and potentially fearful overreactions,

presumably because of participants’ lack of underlying causal knowledge about disease trans-

mission. The fact that strong adherence to mandates increased overreactions, such as complete

social isolation, and possibly fear, is worthy of special note given that greater levels of the for-

mer are linked to diminished self-regulation skills [27] and greater levels of the latter are asso-

ciated with heightened depression and anxiety symptoms [49, 50]. Furthermore, the negative

effects of overreactions have potential public health system-level effects too insofar as they

have the potential to further tax overloaded health care systems by increasing Emergency

Department visits [51]. When considered alongside findings that individuals have lower pro-

pensities to engage in ineffective preventative behaviors when they have greater biological

knowledge [14], these results counsel attention to the unplanned consequences of prescriptive

public health messages that are issued—without explanation—in contexts without concerted

public education about biology or disease mechanisms.

The second consistent predictor was the purity foundation which, contrary to hypothesis,

did not increase ineffective preventative behavior but did have reliably negative predictive

effects on intentions to vaccinate the self and children across all countries. This might stem

from intuitive perceptions of the vaccine as unnatural and fears that it might taint the body

even more than the virus [52]. In the US, these intuitive beliefs were potentially enhanced by

presidentially sanctioned scientific misinformation that promoted mistrust in vaccinations—

cultural dynamics that were less marked in the UK and Canada [13].

Culture-specific patterns. Despite these similarities across all three western countries,

culture-specific patterns were also observed. In the UK, the authority foundation had broader

predictive effects than in other countries, revealing a particularly marked sense of obligation

towards institutions and rules in this country [53]. In Canada, loyalty to the ingroup played a

distinctive role, not only predicting increased intentions to vaccinate but reducing engagement

in ineffective preventative measures, perhaps because the value placed on the group-binding
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function of engaging with friends and family acted as a counterweight to overreaching behav-

ioral tendencies that might socially isolate. Finally, there was the unique pattern in the US:

Consistent with previous research [10, 23, 24, 32, 54], concerns about harm to others played a

distinctive role, predicting increased vaccination intentions and effective preventative behav-

iors like mask wearing in public spaces. Meanwhile, liberty concerns countervailed—amidst

relatively low concerns about authority—to predict reduced engagement in effective behaviors,

also predicting reduced vaccination intentions in our other North American country, Canada.

As we later discuss, these region-specific patterns may not only reflect subtle differences

between the three Western countries in the foundations entrenched in traditions and cultural

narratives, but also specific features of the health campaigns and governmental responses at

the height of the pandemic. In turn, they therefore also raise a question: how stable are the

abstract guiding foundations that predict behavior within a culture when the situational condi-

tions change?

In Study 2, we therefore explored this question at a later time point––the post-peak pan-

demic period of early summer 2021—in one of the countries. Specifically, we focused on the

US during this period because of its rapidly changing context: COVID-19 cases and deaths

were dropping [55], mandates in certain states were relaxing, and an increasing number of

people returned to work/school in person after the rollout of mass vaccination programs tar-

geting adults and adolescents (which was faster than in other countries). Thus, the US offered

a substantial test of whether the predictive effects of moral values are generalizable across con-

texts. Based on the theorized stability of the moral foundations [15], we hypothesized that

Study 2 would find similar patterns as Study 1, except for reduced influences of the authority

foundation given reductions in mandates.

Study 2

Method

Participants. The final sample (N = 170) were U.S. parents of 6-to- 9-year-old children

recruited through Prolific who had not participated in prior studies in our labs and had similar

demographics to the U.S. sample from Study 1 (see Table 1). The measures for Study 2 were

part of a larger survey which aimed to match the sample size of the previous study. Study 2

took place during mid-May and early June 2021, after the peak of the pandemic when death

rates were low and approximately 50% of the US population had received their first dose of a

COVID-19 vaccine [55]. Participants were excluded if they failed more than one of seven

attention checks throughout the survey or at least one of the four attention checks specific to

the COVID-19 Moral Foundations Questionnaire (6%). Similar to Study 1, most of the sample

(72%) reported having a college degree and leaned liberal politically (M = 2.5, SD = 1.2). All

participants provided informed written consent and the survey was approved by Boston Uni-

versity institutional IRB (Approval number: 2350E).

Materials and procedures. The measures were the same as in Study 1 with some mild

additions and phrasing modifications given the changed context of the pandemic and adult

vaccine availability. For instance, one item was about being in a car with friends, but we made

clear that the friends were unvaccinated. Additionally, we asked participants to assume–for

purposes of answering questions–that they had not yet been vaccinated. See Tables A, C and D

in S1 File for items.

In total, we asked about 15 effective and 10 ineffective preventative behavior items. Two

composites were created for effective and ineffective behaviors after standardizing each item

and obtaining their mean. Given that some participants were fully vaccinated, and others were

not for various reasons, we asked them to choose between several options describing their
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vaccination intentions or decisions. These options were grouped into “yes” and “no” scores to

parallel the binary vaccine intention score used in Study 1 (see response options in Tables F

and G in S1 File).

In total then, we had four dependent variables: effective behaviors at the post-peak, ineffec-

tive behaviors at the post-peak, vaccine intentions for the self and for their child. Additionally,

the political orientation scale was made clearer by asking participants to place themselves from

“Far left” to “Far right”.

As preregistered, we also obtained participants’ retrospective reports of their behavior at

the peak of the pandemic to test the moderation effect of time of data collection (Study 1 vs.

Study 2) on the relationship between moral foundations and preventative behaviors. For brev-

ity, we present these analyses in S1 File.

Results

Cronbach’s alpha revealed acceptable levels of internal consistency in composite scores (behav-

iors: .62 to .93; moral foundations: .82 to .91 including purity with the same Study 1 item exclu-

sion: .64).

Moral foundations across the situations. As in Study 1, we conducted a repeated mea-

sures ANOVA to assess within-subjects differences in the average score for each moral founda-

tion. Mauchly’s test indicated a violation of sphericity (ps < .001), so degrees of freedom were

corrected using Greenhouse-Geiser (ε = .60). We found significant differences between moral

foundations, F(2.98,503.99) = 235.62, p < .001 (see Fig 2). Posthocs with Bonferroni adjust-

ment revealed similar results to Study 1. U.S. participants tended to weigh harm to self with

the greatest relevance (ps < .001), followed by harm to others (ps < .001). The authority foun-

dation was weighted more strongly than liberty and purity (ps < .05), no differences were

found between liberty and ingroup, but the purity foundation (ps < .001) was weighted lower

than other foundations.

Spearman’s correlations revealed that, consistent with Study 1, greater conservatism was

related to greater considerations of purity (r(168) = 0.34, p < .001), and liberty (r(168) = 0.44,

p < .001), but to lower considerations of harm to others (r(168) = -0.35, p < .001) or self, (r
(168) = -0.38, p < .001).

Moral foundations and effective and ineffective behaviors at post-peak. Due to normal-

ity violations, quantile regressions were conducted to test the effects of the moral foundations

on effective and ineffective preventative behaviors. Additionally, we computed the Variance

Inflation Factor (VIF) for all the models below and found that multicollinearity was not a con-

cern (VIFs were below 2.95). As with U.S. participants in Study 1, we found that once again,

concerns about harm to others positively predicted effective preventative behaviors in the US

while liberty concerns negatively predicted them. In a new pattern, concerns about harm to

self were significantly associated with greater engagement in effective behaviors but as pre-

dicted given relaxing mandates, concerns about authority were no longer predictive (see

Table 3). Interestingly, and in contrast to Study 1, the authority foundation was no longer pre-

dictive of ineffective behaviors and no other foundations were significant either.

Exploratory analyses found political orientation did not significantly predict when it was

added into models and did not change findings for ineffective behaviors. Meanwhile, for effec-

tive behaviors, although political ideology remained non-significant, harm to others and the

liberty foundation stopped being significant—likely because of the high correlation between

liberty and conservatism, r(168) = .44, p < .001.

Moral foundations and intentions to vaccinate against COVID-19 at post-peak. In

Study 2, 71% participants expressed pro-vaccination attitudes for themselves (61% were
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partially or fully vaccinated). However, 50% of this parent sample indicated that they did not
intend to vaccinate their child when federally approved vaccinations became available. Partici-

pants’ intentions to get themselves or their child vaccinated were positively predicted by con-

cerns about harm to self, and negatively predicted by liberty. In contrast with Study 1, in

which purity had a significant effect, purity was no longer predictive of intentions to vaccinate

(self or child). Moreover, the authority foundation only positively predicted intentions to vac-

cinate the self.

Finally, political orientation was not a significant predictor when it was added into each

model but again, when it was added in, the liberty foundation lost significance presumably

because of its high correlation with conservatism.

Discussion

In Study 2, we explored the stability of moral foundations as predictors of preventative behav-

iors by collecting a second US sample approximately 6 months after we collected the data

described in Study 1. In general, we found that patterns of results at Time 2 largely mirrored

those at Time 1, especially those related to engagement in effective preventative behaviors.

Harm to self and others. As in Study 1, U.S. participants rated harm as by far the most

important moral foundation, and also rated harm to the self as more important than harm to

Fig 2. Mean moral foundation scores across the four situations in the US for Studies 1 and 2. Note. The Moral Foundation score ranged from 1 (not

relevant) to 6 (extremely relevant).

https://doi.org/10.1371/journal.pone.0285549.g002
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others. Likewise, as in Study 1, considerations of harm were the strongest predictors of effec-

tive preventative behaviors, although contrary to Study 1, both harm to the self and harm to

others predicted effective preventative behaviors. Indeed, by Study 2, considerations of harm

to self, rather than harm to others, predicted vaccination intentions for both participants

themselves and their children. These findings highlight the importance of concerns about

harm within a liberal leaning U.S. sample [17]. However, they suggest that once the greatest

risk of serious illness and death passes, U.S. participants become focused on personal risk

when making health decisions. The broad implication of this is that public health communica-

tors in the US should emphasize the benefits of preventative behaviors for the self, not the

whole population, once a disease outbreak has peaked.

Authority. As in Study 1, authority was the next most important moral foundation for the

US sample and remained an important predictor of health behaviors but not in the same way

as in Study 1. In line with our hypothesis, by Study 2 authority no longer predicted either effec-

tive or ineffective behaviors, perhaps because public health mandates were being relaxed and

public health communications were becoming less salient. However, unlike Study 1, authority

did positively predict intention to get vaccinated. This result is potentially explained by the fact

that, by the pandemic post-peak, many institutions (e.g., airlines) were considering mandating

vaccination [56].

Ingroup, purity. Considerations of ingroup and purity were unrelated to effective or inef-

fective behaviors or to vaccination intentions. This represents a departure; purity concerns

predicted vaccination intentions in Study 1, but no longer did so by the time of Study 2. One

explanation for this unexpected result, is that by the post-peak, as vaccines became mandatory,

it had become clear that vaccines were safe, and so participants were more concerned about

vaccines as a violation of liberty than as a violation of purity.

Liberty. As in Study 1, liberty continued to be negatively associated with effective preven-

tative behaviors. Unlike Study 1, liberty—rather than purity—negatively predicted vaccination

intentions for both self and child. These findings confirm that liberty is a robust value in North

American health decision-making—one that relates to vaccine hesitancy and is prominent

among conservatives [25, 32].

Summary. In large part, patterns in Study 2 largely mirrored US patterns observed in

Study 1. Indeed, as additional evidence of this, analyses found that data collection time-point

(peak vs. post-peak) had no moderating effect on the relationship between moral foundations

and health behaviors (see S1 File). Together, these findings provide support for the hypothesis

that the effects of moral foundations are largely stable across time within a culture, and there-

fore have the potential to exert enduring influences on decisions [16].

General discussion

Prior research has suggested that moral foundations relate to health decision-making (e.g.,

Amin et al., [25]; Chan, [10]; Pagliaro et al., [21]). However, such studies have often been limited

to singular time points and have not differentiated out the specific effective or ineffective nature

of the health behaviors. In the present two studies, we addressed those gaps in the literature and

confirmed that in the context of a global pandemic, moral foundations influenced people’s

engagement in not only effective but also ineffective preventative behaviors across countries and

time. These findings have important implications for health communication and interventions.

Cross-country similarities

Specifically, and with strong relevance to public policy, we found that in Canada, the US, and

the UK, people’s tendencies to attend to and respect authority had expected as well as
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unexpected effects. While concerns about authority and official recommendations seemed to

promote effective behaviors in most countries, including in the US across time points, they

also showed signs of having unintentional consequences by promoting ineffective responses

across countries too. Given that ineffective behavioral responses are not truly protective—but

can lead to a false sense of security—and can also diminish quality of life when they become

fearful overreactions [27, 49, 50], the factors that promote them are worthy of attention and

have implications for health communication. Given the risk of unintended consequences, our

findings suggest that any institutional messaging about health guidelines should be performed

cautiously and be accompanied by educational materials that explain disease transmission pro-

cesses so that appropriate effective behaviors are promoted. Importantly, such materials should

also inform people why certain behaviors are an ineffective overreach. This recommendation

is further bolstered by research demonstrating that factual knowledge about the coronavirus is

associated with positive health behaviors [35], while an absence of general biological knowl-

edge relates to ineffective ones [14].

Purity also played an important role in all three countries. Consistent with prior research

[25, 33], and with our own expectations we found that, across cultures, purity concerns

reduced intentions to vaccinate during the pandemic peak, presumably due to perceptions of

the vaccine as unnatural—concerns likely enhanced for mRNA vaccines given widespread

misinformation that they alter human DNA [57, 58]. Contrary to expectations, however,

purity did not increase either ineffective or effective behavioral responses, even as purity has

been proposed as the outgrowth of an adaptation for disease avoidance [18]. This finding is

consistent with more recent research that cumulatively suggests that the purity foundation is

an inconsistent influence on health behavior (see Qian & Yahara [22]; Rosenfeld & Tomiyama

[54]; Tarry et al. [32]). Further work is needed to fully understand the specific contexts that

lead the purity foundation to have an influence on health behaviors. Two possibilities seem

worthy of future exploration. First, it is possible that this pattern is tied to the way disease fea-

tures are described, with “airborne diseases” specifically failing to consistently elicit purity con-

siderations because their air-based mode of transmission induces less disgust. It remains an

open question therefore whether diseases with other kinds of features (e.g., sexually-transmit-

ted diseases) elicit purity concerns more strongly. Second, it is possible that people who weigh

purity considerations might perceive the virus as more natural relative to a vaccine that is

human-made. Further research is needed to test whether different narrative framings of vacci-

nation might change this perception.

In addition to these findings across cultures, our research also shed light on more general

dynamics—patterns that contrast with a large body of research emphasizing the effect of politi-

cal ideologies on health behaviors. Specifically, our data indicate that the effects of moral foun-

dations can enduringly outweigh those of political ideology. Indeed, some foundations appear

to operate as the mechanism through which political ideology impacts specific behaviors (see

S1 File), as hinted at in related recent research [23, 32]. These findings also have implications

for health interventions. Specifically, they suggest that rather than targeting political affiliations

[59], health interventions might gain in effectiveness by speaking to a range of moral values

such as considerations of authority and purity.

Culture-specific patterns

Apart from similarities across countries, our research also revealed nuanced culture-specific

patterns. In the UK, it was noteworthy that participants weighed authority more broadly.

Attention to authority not only predicted ineffective behaviors, as in the other countries, and

effective behaviors, as in some, but extended to vaccination intentions at a time when vaccines
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were not even available or mandated. One explanation for this pattern is that, historically, Brit-

ish culture has not only been hierarchical (e.g., social class structures), but focused on respect

for laws and venerable institutions [53, 60]. Indeed, public health campaigns seemed to lever-

age this fact. For example, the National Health System (NHS) is a source of British pride, and

this is presumably why UK health campaigns underscored the importance of avoiding NHS

collapse rather than focusing on individual protection [61]. Also, participants with stronger

national identity may have felt more motivated to receive the COVID-19 vaccine given its pub-

licly-funded development by Oxford University.

Another notable culture-specific pattern occurred in Canada where participants placed

high value on loyalty to their community. Specifically, Canadians’ emphasis on the ingroup

foundation prevented them from engaging in overreactive ineffective behaviors, and also

predicted higher motivation to get the vaccine. Again, there was some evidence that Cana-

dian pandemic health campaigns aligned to—and maybe even strengthened—the culture-

specific value of loyalty to community. For example, various campaigns referred to the “Rip-

ple Effect” and accentuated individual responsibility for the health future of the whole com-

munity [62].

By contrast to the other countries, the US demonstrated some singularity given the degree

to which the harm and liberty foundations had predictive power. In the case of considerations

about harm, either directed to the self or others, it was a strong predictor of preventative

behaviors, including intentions to vaccinate, which is consistent with the prior research [10].

Unlike in our other countries, not only considerations of authority were not given a high rele-

vance, but also liberty considerations predicted less compliance with effective preventative

behaviors. By Study 2, this foundation was also predictive of lower intentions to vaccinate the

self or the child (a pattern limited to Canada in Study 1). Given that libertarians tend to be

individualistic, and perceive health mandates as oppressive, persuading them to engage in

behavioral change by appealing to the collective benefits of vaccination, or the behavioral stan-

dards set by political elites [63], is unlikely to be effective. Research should therefore explore

whether messages might be more effective if they emphasize good health as prerequisite to

exercising personal freedom.

Stability over time

In the US, the rating of importance given to each of the foundations remained the same in

both studies which is consistent with the notion that moral foundations represent robust cul-

ture-specific influences on decision-making and are generally stable [16].

Additionally, regression analyses also suggested stability across time: the time point of data

collection did not moderate the effect of moral foundations on health behaviors. Although

some foundations, such as purity and authority, stopped being predictive of preventative

behaviors—probably due to greater accessibility to information about the virus and the vac-

cines, as well as the loosening of public health regulations—the foundations of harm and lib-

erty continued to have a very significant effect. With respect to harm, our contextualized

measure of moral foundations was effective in identifying that effective behaviors (including

vaccination) were positively predicted by considerations about harm to others at the peak, and

to the self at post-peak. These findings extend prior work demonstrating strong links between

health decision-making in the US and concerns about avoidance of harm [10], by showing

that the locus of that predictive concern subtly shifts with context. Finally, the negative effect

of liberty considerations on US participants’ adherence to effective health behaviors remained

stable across time—just as persistent lockdown protests might suggest [64]—which once again

confirms the important role of this value in U.S. society [19].
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One reason we detected some changes in the predictive relationship between some moral

foundations and protective behaviors when comparing our two time points may be that we

used a contextualized version of the MFQ rather than the traditional MFQ. Although using a

contextualized MFQ allowed us to test the specific foundations that participants rated as rele-

vant in Covid-related situations, this measure may also have been more sensitive to subtle

changes in situational factors. Our measure, therefore, contrasts with the traditional MFQ that

can be generalizable to a variety of contexts. Specifically, the pandemic circumstances were not

only novel and unexpected but also constantly transforming. As time passed, more consider-

ations started to play a role in participants’ preventative behaviors. For instance, the growing

availability of vaccines, changes in the perceived severity of the virus, or changes in govern-

ment mandates might all have been contextual factors that changed the predictive significance

of some foundations over time. Our contextualized measure potentially offered a higher level

of sensitivity in detecting these dynamics. Further research comparing predictive patterns at

different time points during a pandemic (e.g., pandemic peak and post-pandemic periods)

with the MFQ and our contextualized MFQ will clarify whether this supposition of increased

sensitivity proves correct.

Limitations and further research

There are two main limitations in this study that could be addressed in further research. First,

we deliberately focused our study on parents. It is possible that parents’ moral concerns differ

systematically from those of non-parents, and that the patterns we observed here may repre-

sent a special case. We think this is unlikely because our results show a good deal of consis-

tency with prior research on effective preventative behaviors that was not focused on parents

(e.g., like multiple studies [10, 21, 32, 65], we found that endorsement of the individualizing

foundations is predictive of greater preventative behaviors in the US). Nevertheless, we were

not able to directly test whether our results broadly generalize. Therefore, further research

should explore whether specific groups within a population (e.g., parents, health workers, ado-

lescents, etc.)—which might be more or less used to prioritizing their responsibilities to others

—tend to perceive some foundations as more relevant than others and whether that impacts

their health behaviors in different ways.

Second, although we find an important effect of moral foundations on health behaviors that

outweighed effects of political ideology, further experimental research is needed to confirm a

causal relationship and identify underlying mechanisms. Indeed, research in the future should

explore whether campaigns using messages that highlight specific moral considerations are

more effective than those campaigns that do not emphasize them or emphasize political ideol-

ogy and disease severity instead.

Conclusions

In sum, our results show that, as stable influences within a culture, moral values should be an

important focus when designing campaigns that not only promote effective health behaviors

but importantly prevent people from engaging in ineffective behaviors. This is especially rele-

vant given that pandemics are likely to recur increasingly in the future and preventing ineffec-

tive behaviors might reduce the associated negative effects on psychological wellbeing and on

the health system. Research has already demonstrated the effectiveness of communicating

messages that match recipient-endorsed moral beliefs [66, 67]. Our data support that such

strategies are likely to have greater impact longer-term than focusing on political affiliations

especially if they are accompanied by accurate biological information explaining why certain

behaviors are effective or ineffective. Meanwhile interventions focused on decreasing or
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redirecting liberty and purity concerns seem crucial to reducing vaccination hesitancy. Given

that our participants were parents, our findings are especially relevant to the design of family

education programs that impact future generations’ health decisions.
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