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People vary both in their embrace of their society’s traditions, and in their perception of hazards

as salient and necessitating a response. Over evolutionary time, traditions have offered avenues

for addressing hazards, plausibly resulting in linkages between orientations toward tradition and
orientations toward danger. Emerging research documents connections between traditionalism

and threat responsivity, including pathogen-avoidance motivations. Additionally, because hazard-
mitigating behaviors can conflict with competing priorities, associations between traditionalism

and pathogen avoidance may hinge on contextually contingent tradeoffs. The COVID-19 pandemic
provides a real-world test of the posited relationship between traditionalism and hazard avoidance.
Across 27 societies (N =7844), we find that, in a majority of countries, individuals’ endorsement

of tradition positively correlates with their adherence to costly COVID-19-avoidance behaviors;
accounting for some of the conflicts that arise between public health precautions and other objectives
further strengthens this evidence that traditionalism is associated with greater attention to hazards.
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Traditionalism—the tendency to embrace what are perceived to be the longstanding norms and values of one’s
group, while rejecting changes to them—varies across individuals'. Given the centrality of sociality and culture
for humans, individuals’ orientations toward traditions have important downstream consequences. These include
the tendency to embrace or reject innovations in the face of environmental change?, the ability to coordinate
actions with fellow group members?, and the shaping of political attitudes and ideologies in democratic contexts®.
It is therefore vital to understand factors that contribute to variation in traditionalism.

Emerging research demonstrates associations between individual differences in traditionalism and varia-
tion in the propensity to attend, and respond, to hazards®*. Initial evidence indicates that individual variation
in traditionalism may in part associate with variation in pathogen avoidance, the motivation to take actions
to alleviate the costs of potential pathogen threats>*~'°. Hence, what is termed the traditional norms account’
identifies pathogen avoidance as an important factor relating to traditionalism. Consistent with the traditional
norms account, multiple evolutionary pathways may lead individuals to leverage adherence to tradition as a way
of ameliorating danger®’.

First, as a result of cultural evolutionary processes favoring beliefs and practices that benefit individual and
group fitness'!, some traditions may have instrumental value for addressing particular pathogen threats'?. While
it is possible that individuals explicitly or implicitly understand the connections between some instrumental
norms and their outcomes, the functionality of norms is frequently opaque to those who adopt them'>!. If the
average instrumental benefit of adhering to traditions when confronting danger outweighs the costs of impreci-
sion resulting from causal opacity, then individuals may be motivated to broadly embrace traditions in pursuit
of safety. Co-evolution may have resulted in psychological adaptations or reaction norms connecting traditions
to threat if the above cost-benefit structure was common over evolutionary time.

The benefits of sociality generate a second pathway by which an association between traditionalism and
the salience of pathogen threats could arise. Adherence to traditional norms might provide broad payoffs via
increased social support, for example by signaling in-group identity in cooperative exchanges and systems of
indirect reciprocity, and/or by facilitating in-group coordination'*-'”. Such benefits might plausibly include
cost amelioration in the face of pathogen threats, for example by obtaining care and resources during periods
of illness'®.

For all of the above possibilities, natural selection could have produced either (a) stable dispositional linkages
between pathogen-threat concerns and long-term preferences for tradition, (b) facultative plasticity, such that
individuals prophylactically upregulate their embrace of tradition in response to cues indicating an increased
risk of disease, or (c) both. Together, these considerations generate the prediction that, ceteris paribus, relative
to individuals less invested in tradition, those who evince greater traditionalism will be more inclined to attempt
to diminish the risk of acquiring transmissible disease.

Note that the theorized connection between traditionalism and threat avoidance mirrors a similar putative
relationship between social conservatism and threat avoidance, where socially conservative beliefs reflect sup-
port for tradition***!>? in contexts where people hold political ideologies. Indeed, much of the theoretical work
connecting traditional attitudes with threat reactivity comes out of political psychology, where extensive prior
research has long recognized the role that motives to mitigate uncertainty, fear, and threat—particularly disease
threats and threats to the stability of the social system—play in shaping socially conservative ideology'*?!-%.

In the present research, our focus is on traditionalism writ large rather than social conservatism in particular.
Political ideologies are culturally relevant in some contexts but not others. In contrast, by virtue of their translat-
ability across cultural and political contexts, attitudinal antecedents such as traditionalism are better suited for
large-scale cross-cultural investigation. That said, the underlying evolutionary logic presented here draws on, and
is consistent with, seminal theoretical perspectives in political psychology that identify the existential motivations
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(compare to the proximate motivation to reduce threat), epistemic motivations (compare to the potential instru-
mental value of traditionalism/conservatism in reducing threat), and relational motivations (compare to the
potential sociality benefit of traditionalism/conservatism in reducing threat) that underly political ideologies®".

Although adherence to tradition can provide benefits, it can also entail costs. In addition to political consid-
erations, there are often tangible costs to sticking to the tried-and-true—most notably because innovations may
generate higher payoffs than existing practices. Any given manifestation of a linkage between threat-mitigating
behavior and traditionalism may therefore depend in part on how individuals assign weights to the cost-benefit
structure characterizing the specific context, and exceptions to that connection should be expected when com-
peting priorities arise. Moreover, behaviors that mitigate the costs of a threat may lead to costs in other areas,
either directly, or indirectly due to the zero-sum nature of the time, attention, and resources available. Taken in
sum, the relationship between traditionalism and pathogen avoidance may not be straightforward if responses
to pathogen threats are perceived to clash with other priorities.

Much of the previous literature on the relationship between traditionalism and pathogen avoidance does
not take account of the costs of the latter. Investigators often rely on subjective responses to hypothetical
scenarios©82>29—for example, feeling sick after witnessing someone vomit—that do not distinguish the real-
world contexts, conflicting goals, or costs of the relevant behaviors (such as opportunity costs, allocation trade-
offs between—or vulnerabilities to—different threats, etc.). Using hypothetical scenarios is sensible in research
that aims to measure emotional and/or behavioral tendencies—which may correlate with general behavioral
tendencies”’ —while holding contextual factors equal. However, hypotheticals cannot capture the specific trade-
offs that likely determine how such propensities play out in consequential real-world decision making.

Past research predominantly employs samples from a narrow range of societies. Given that cost-benefit
structures are likely culturally variant, the observed associations between traditionalism and pathogen avoidance
may be rooted in aspects of particular practices, values, or beliefs within those societies. Hence, at present, the
extent to which traditionalism and threat-avoidance behaviors are related across the highly variable traditional
practices and beliefs of diverse societies is not fully known.

Encouragingly, research has begun to take the costs of pathogen avoidance into account!®?*%, Likewise,
though relying on hypothetical scenarios, a recent study examined the relationship between disgust sensitivity
and traditionalism in a large cross-cultural sample’. However, to date, no large-scale international investiga-
tion has addressed the relationship between pathogen avoidance and traditionalism in a real-world context, or
assessed the potential for conflicts between pathogen avoidance and competing goals to impact said relationship.
The COVID-19 pandemic affords such research.

The pandemic involves a pathogen threat that is both salient for much of the world’s population®® and has
had marked effects on behavior®'. Further, these real-world behaviors are inherently costly®?, and may epitomize
the kinds of cost-benefit tradeofts individuals face when various priorities are perceived to clash. Moreover,
individuals are influenced by their information environments, which can in turn shape perceptions of costs and
benefits regardless of the actual underlying distribution. Concordantly, from an error management perspective®,
individuals must balance the relative costs and frequencies of type 1 and type 2 errors when it comes to disease
threats (i.e. the cost of taking insufficient precautions against a hazardous disease versus the social and opportu-
nity costs entailed by being overly cautious). Indeed, individuals appear to be influenced by decision processes
that reduce the probability of committing the more costly error in the context of disease avoidance***. In addi-
tion to the tradeoffs between disease avoidance and social opportunities, in social ecologies wherein COVID-19
precautions are positively or negatively moralized, error-management considerations will likely also include the
reputational costs of locally counter-normative behavior.

The traditional norms account of the relationship between traditionalism and threat avoidance predicts
that, all else equal, precautionary COVID-19 health behaviors should correlate with traditionalism, given that
such behaviors can accurately index general pathogen avoidance motivations by virtue of occurring in a real-
world context. Specifically, if traditionalism and pathogen avoidance motivations are linked, then the extent to
which individuals engage in COVID-19 prophylaxis should correspond with the extent to which they embrace
traditions.

Despite the apparent simplicity of the above prediction, all else may not be equal in the case of reactions to
the current pandemic, as group-level and individual-level contextual factors may parochially shape the perceived
cost-benefit structure of COVID-19 health precautions. For example, at the group level, precautions promulgated
by public health authorities may be seen as threatening economic prosperity or personal liberty to a greater
extent in some cultural contexts than in others. Individual assessments of those countervailing tradeoffs, shaped
by the social and political environment, will likely vary as well. Furthermore, some public health precautions
may directly interfere with traditional practices; for example, social distancing restrictions preclude the kinds of
ritual gatherings that are often important for religious services and other activities central to in-group identity.
Finally, as stated above, individuals’ characterizations of the cost-benefit structures may or may not be accurate:
miscalculations or erroneous beliefs can arise. In particular, for politically, ideologically, and socially salient issues
such as the pandemic, individuals’ information environments may shape inaccurate beliefs about such tradeoffs.
In sum, these clashes potentially reduce, or even reverse, the observed relationship between pathogen avoidance
behaviors—in this case, COVID-19 health precautions—and traditionalism.

Recent research has found support for both the traditional norms account and the presence of tradeofts.
At the national level, consistent with the logic connecting traditions and threat mitigation, researchers have
found that greater cultural tightness (i.e. stronger and more heavily enforced social norms and constraints)
correlated negatively with COVID-19 incidence rates®®. At the individual level, two recent studies in the U.S'
found that variables such as greater economic conservatism and lower trust in scientists statistically suppressed
the traditionalism-COVID-19 precautions relationship. Concordantly, consonant with the close relationship
between traditionalism and social conservatism?, other research provides evidence for an increase in social
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conservatism in the U.S., Poland, and the U.K. following the start of the pandemic®37-3% buts¢¢3 However, these
results come from only three societies, and may be contingent on the parochial conditions obtaining therein,
notably including the extensive politicization of the pandemic in the U.S. and Poland***!. We therefore investi-
gated the relationship between COVID-19 precautions and traditionalism across 27 countries, examining both
the zero-order relationships and the direct relationships after statistically accounting for indirect effects (i.e.,
mediation or suppression) of variables related to the perception that COVID-19 precautions exacerbate other
threats or otherwise conflict with competing priorities.

Research questions

Do COVID-19 health precautions, as potential manifestations of general pathogen avoidance
tendencies, positively correlate with traditionalism across diverse societies? Our primary goal
was to assess whether the hypothesis that traditionalism and pathogen avoidance covary at the individual level
obtains across a wide array of cultural contexts. Specifically, we were interested in whether individuals’ choices
to adopt precautionary COVID-19 behaviors positively associated with their own endorsement of traditional-
ism. We used individuals’ self-reports of their actual COVID-19 precautionary health behaviors (such as mask
wearing, social distancing, and supplement taking) as a complex, real-world manifestation of pathogen avoid-
ance behavior. We selected precautionary behaviors that had been widely adopted across the globe, and that had
been plausibly viewed as medically- or public health-derived preventative measures by experts and/or laypeople.
The actual efficacy of the precautions in question varied. In contrast to previous methods that left the costs of
pathogen avoidance unspecified, individuals’ decisions about COVID-19 precautions intrinsically embody the
kinds of tradeoff calculations discussed above.

Because specific traditions and cultural practices vary substantially across societies, to measure traditional-
ism, we examined individuals’ general tendency to endorse or reject the traditional norms and values of their
society writ large, rather than the specific content of those traditions themselves. This allowed us to measure
traditionalism in a relatively consistent manner across study sites, affording comparisons despite wide variation
in the contents of traditions.

Testing the individual-level relationship between traditionalism and COVID-19 precautions across many
cultural contexts was important for at least two reasons. First, given claims of an evolved link between traditional-
ism and general pathogen avoidance, it is critical to determine whether that relationship is evident across a broad
swath of humanity. Second, given that clashes between pathogen avoidance and other priorities are likely often
parochial as a function of different cultural values and beliefs, examining the individual-level traditionalism-
pathogen avoidance relationship across many societies affords identification of overarching patterns despite
local variation.

Do perceived tradeoffs between health precautions and other priorities influence the tradi-
tionalism-precautions relationship?  Parochial factors interacting with individual preferences may con-
ceal direct relationships between pathogen avoidance and traditionalism. For example, a recent study found evi-
dence that, in the U.S., greater economic conservatism, greater social dominance orientation (SDO), and lower
trust in science statistically suppressed the direct precautions-traditionalism relationship'®. Consistent with the
importance of tradeoffs in shaping the relationship between pathogen avoidance and traditionalism, we expect
such suppression to occur when competing priorities that also associate with traditionalism, such as personal
liberties, are perceived to clash with COVID-19 precautions.

It is an open question whether, in other societies, individuals similarly weight the components of the
cost-benefit tradeoffs previously identified in the U.S. On the one hand, many aspects of the U.S. socio-political
environment are unlikely to generalize beyond its borders. On the other hand, pathogen avoidance precautions—
particularly in the case of COVID-19—may commonly be perceived to clash with benefits derived from social
interaction, including both economic and community activity. Therefore, in the present study, we also sought
to investigate the extent to which the suppressive dynamics identified in previous research in the U.S.)* emerge
across a much broader range of socio-political contexts.

Drawing on the previous research conducted in the U.S., we tested seven theoretically relevant variables that
may suppress traditionalism-precautions relationships in some cultural contexts. First, we measured concerns
over personal liberties and the economy, as well as perceived tradeoffs between personal liberties, the economy,
and the practice of traditions on the one hand, and COVID-19 public health precautions on the other. Here,
we explicitly pitted public health precautions against priorities that have been commonly perceived to clash in
some societal contexts. Second, we measured trust in scientists regarding COVID-19 information. Because many
scientific explanations for natural phenomena are incompatible with many traditional explanations thereof,
trust in scientists may negatively correlate with traditionalism in many cultural contexts. If this is the case, and
if COVID-19 public health precautions are perceived to derive from the advice of scientists, traditionalists may
discount these precautions, resulting in suppression of any direct positive relationships between traditionalism
and COVID-19 precautions. The precise configuration, however, will depend on culturally parochial relation-
ships between traditional and scientific meaning systems.

Finally, related to the logic regarding trust in scientists, we included a measure of SDO. SDO contributes to
distrust in both scientists and various scientific findings, likely because scientists are more likely to be viewed
as actors seeking to disrupt the social hierarchies preferred by individuals with higher SDO*2. This may be
particularly true when hierarchy-promoting authoritarian leaders denounce the legitimacy of scientists in the
context of COVID-19, or imply that their recommended practices are only for the weak. Likewise, SDO may
reflect preferences for fewer constraints on individual liberties regardless of their effects on public goods®.
Because traditionalism also intersects with preferences for authoritarian leaders', and associates with SDO in
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some socio-political contexts**°, SDO might act as a statistical suppressor of any direct relationship between
traditionalism and COVID-19 precautions when the above conditions are met.

We did not make specific predictions about the effects of each of the above variables at each of the study sites,
and we did not expect to find suppression across all countries given the likelihood that many of these tradeoff
dynamics are parochial. Further, this was not an exhaustive test of every possible dynamic that may be relevant
to the zero-order relationship across individual societies. Rather, we sought to explore the generalizability of the
extent to which the particular factors operating in the U.S. also exert suppressive effects elsewhere, perhaps reflec-
tive of some relatively common ways in which pathogen avoidance behaviors can clash with competing priorities.

Results

Baseline relationships between COVID-19 precautions and traditionalism across study
sites. Treating each study site as a separate sample, we conducted a random effects meta-analysis to test the
extent to which overall indices of COVID-19 precautions and traditionalism were related across study sites (see
Figs. 1 and 2). At the majority of study sites (16 of 27), the relationship between traditionalism and COVID-19
precautions was positive and significant, as was the overall meta-analyzed point estimate representing a weighted
average of the effects found for each study site (r=0.19, 95% confidence interval [0.14, 0.24]; note that the 95%
confidence interval for the overall estimate does not overlap with zero). There was also substantial variation

Study Site Correlation [95% CI]
United States BES I ——— 368% -0.06[-0.18,0.07]
Canada [ [ | e 360% 0.01[-0.12,0.14]
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Austria — ———q 369% 0.04[-0.08,0.17]
Indonesia = P 3.74% 0.05[-0.07,0.17]
Slovakia = B 361% 0.09[-0.04,0.22]
Israel = e 379% 0.10[-0.02, 0.22]
South Korea i 299% 0.12[-0.06,0.29]
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France (0] P 342% 0.17[0.03,0.31]
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Netherlands o  E—— 3.94% 0.20[0.09,0.30]
UK. p—a— 398% 0.20[0.09,0.31]
Guatemala  [I°J —a— 425% 0.21[0.13,0.30]
Japan (o] e 3.69% 0.25[0.13,0.38]
Portugal ——q 390% 0.28[0.17,0.39]
Denmark —a— 4.04% 0.30[0.20, 0.40]
Spain = —a— 418% 0.32[0.22,0.41]
Italy [} | P 330% 0.32[0.16,0.47]
Chile B e 369% 0.33[0.20,0.45]
Philippines [l e 388% 0.36[0.25,0.47)
India — P 326% 0.38[0.23,0.54]
China ] —a— 423% 0.44[0.35,0.53]
RE Model f e = 100.00% 0.19[0.14,0.24]
I T T T 1
0.4 02 0 02 0.4 06
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Figure 1. Results of a random effects, restricted maximum likelihood meta-analysis in which each study site
was treated as a separate sample. Plot shows zero-order product-moment correlations between traditionalism
and COVID-19 health precautions at each study site, ordered by effect size. For the individual country
estimates, the location of the square along the x-axis corresponds with the correlation coefficient, the size of
the square corresponds with the weight of that study site in the meta-analysis, and bands are 95% confidence
intervals. At the bottom of the plot, an overall meta-analyzed point estimate is provided. The midpoint of the
diamond corresponds with that point estimate, the width of the diamond corresponds with the 95% CI, and the
dotted bands correspond with the 95% prediction interval. On the right side of the plot, weights, correlation
coeflicients, and 95% Cls respectively are numerically listed for both the site-specific correlations, as well as the
overall estimate. Note that for the overall meta-analyzed point estimate, the 95% confidence interval does not
overlap with zero, while the 95% prediction interval does.
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Figure 2. Graphical visualization of the country-specific correlations listed in Fig. 1. Dotted lines are study
site-specific product-moment correlations between traditionalism and COVID-19 health precautions. The solid
thick line is the unweighted product-moment correlation in the pooled sample across all study sites. Dots show
individual data points, jittered along the x- and y-axes to aid interpretability. Density plots along the x- and
y-axes represent the raw distributions of the traditionalism and COVID-19 health precautions composites. Thin
grey lines show density distributions at individual study sites, whereas the thick black lines show the overall
distribution in the pooled sample across all study sites. Study sites are unlabeled to improve readability. For
labeled study-site specific correlations and density distributions, see Figs. S2-S4 in the Supplement.

across study sites, as indicated by observed levels of heterogeneity (I>=78.34%; 95% prediction interval [- 0.03,
0.41]); concordantly, the 95% prediction interval overlapped with zero, suggesting that if similar nations were
randomly added to the sample, some of their true effect sizes would be null, or even negative*.

These results were robust to the inclusion of demographic controls—including age and education—as well as
COVID-19-related covariates, such as participants’ estimates of COVID-19 prevalence (see Fig. S5; see “Methods”
section for details on COVID-19-related covariates). Additionally, the reliability of the traditionalism composite
varied widely across study sites (as 0.39-0.88, mean a=0.74; see Table S8). To address this, (a) we performed
item-by-item meta-analyses using each item from the traditionalism composite separately (see Supplement page
S44)—results were conceptually unchanged compared to the composite, and were similar across items, with some
variation in effect size—and (b) given the possibility of measurement error contributing to unreliability, we per-
formed random effects meta-analyses using the traditionalism composite that disattenuated for unreliability*’, see
Fig. S7. These analyses used averages of raw scores to create composite indices for traditionalism and COVID-19
precautions, where item inclusion was based on the results of factor analyses (see “Methods” section and Supple-
ment pages S30 and S38 for details). While averaged composites are easier to interpret, they may make unrealistic
assumptions about the relative weights of each item in the composites. We therefore tested whether using factor
scores instead of raw averages for the traditionalism and COVID-19 precautions indices conceptually altered
the results. Factor scores were highly correlated with the raw average composites (marginal R2s=0.96-0.98),
and using them in place of the raw average composites did not conceptually change results (see Supplement page
S62 for details). Finally, country-specific estimates of COVID-19 prevalence at the time of data collection did
not explain any of the variance in effect sizes between study sites when tested in a meta-regression (see Supple-
ment page S23), although the reliability of officially reported prevalence numbers may vary across study sites.

Exploring the effects of potential suppressor variables:. To test the generalizability of suppression
phenomena originally observed in the U.S. socio-political context, we examined the extent to which the poten-
tial suppressor variables assessed in those studies affected the zero-order precautions-traditionalism relationship
across study sites. Here, suppression refers to variables that result in a negative indirect relationship between
traditionalism and health precautions in a mediation analysis, such that accounting for them in a regression
increases (rather than decreases, as in a traditional mediation analysis) the effect size of the direct positive tra-
ditionalism-precautions relationship*®. We therefore conducted a second random effects meta-analysis on the
traditionalism-precautions relationship accounting for the effects of potential suppressor variables.
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In order to use the same set of candidate suppressors for each study site in the meta-analysis, we first identified
suppressors in a pooled sample across all study sites. Using bootstrapping procedures to determine confidence
intervals, we utilized mixed-effects mediation analyses with study site set as a random effect to test whether any
of the seven candidate variables were suppressing the precautions-traditionalism relationship in the pooled sam-
ple. Of the seven variables, we identified five suppressors in the pooled sample (see Table S1): SDO; distrust in
scientists; and perceived tradeoffs between COVID-19 public health efforts and personal liberties, the economy,
and personal traditions, respectively. See Supplement pages S66-S71 for information on mean levels of each
suppressor variable across study sites.

Next, we assessed the combined effects of all five suppressors at each study site (see Table S2). We observed
a wide range of indirect effects across study sites, ranging from suppression in slightly less than half of the study
sites, all the way to partial mediation at three of the sites. This suggests that while the suppression effects originally
observed in the U.S. are shared with some other societies, the effects of these five variables on the traditionalism-
precautions relationship are parochial, and contingent on socio-political dynamics and perceptions that vary
widely across societies.

We then ran a new set of random effect meta-analyses examining the relationship between traditionalism
and overall COVID-19 health precautions, adjusting for the joint effects of the five aforementioned variables
(see Fig. 3). While the overall meta-analyzed point estimate was conceptually indistinguishable from the effect
size of the zero-order meta-analysis, accounting for the five variables resulted in the following observations:
(a) the amount of heterogeneity in effect sizes across study sites was substantially reduced (I*=56.39%; 95%
prediction interval [0.08, 0.33]); (b) the 95% prediction intervals suggest that if similar nations were randomly

Study Site Correlation [95% CI]
Indonesia == — 351% 0.05[-0.07,0.18]
Israel = e 3.75% 0.06[0.05,0.18]
Kenya P 250% 0.07 [-0.09, 0.23]
Canada [ [ | [ 3.48% 0.08[-0.04,0.20]
United States IS —a 421% 0.12[0.02,0.22]
Qatar E | ] 269% 0.13[-0.03,0.28]
Singapore I — 278% 0.13[-0.02,0.28]
Slovakia | — 354% 0.13[0.01,0.25]
Austria — e 417% 0.13[0.03,0.23]
Turkey —a— 430% 0.17[0.07, 0.26]
Poland = - 6.10% 0.17[0.13,0.22]
Japan (o] e 350% 0.18[0.06,0.30]
Mexico [0 | —— 2.91% 0.21[0.07,0.35]
Litvania [ ] 355% 0.21[0.09,0.33]
Denmark - 427% 0.23[0.13,0.32]
Guatemala  [I“J - 4.94% 0.23[0.15,0.31]
France i P 3.14% 0.24[0.10,0.37]
UK 2= - 425% 0.24[0.14,0.34]
Netherlands | ] 419% 0.25[0.15,0.35]
South Korea [@% P 1.82% 0.25[0.05, 0.46]
India = —— 2.60% 0.26[0.10,0.42]
China [ | - 450% 0.29[0.19,0.38]
Portugal [ © | - 4.03% 0.30[0.19, 0.40]
Italy il e 3.11% 0.30[0.16,0.44]
Philippines 3 — 3.75% 0.32[0.21,0.43]
Spain = - 4.83% 0.33[0.25,0.41]
Chile - - —_— 358% 0.34[0.22, 0.46]
RE Model [ . 100.00% 0.20[0.17, 0.24]
I T T T 1
04 02 0 0.2 04 06

Semi-Partial Correlation Coefficient

Figure 3. Results of a random effects, restricted maximum likelihood meta-analysis in which each study

site was treated as a separate sample. The plot shows semi-partial correlations®**° between traditionalism and
COVID-19 health precautions at each study site, after adjusting for the effects of the five identified suppressor
variables in multiple linear regressions where health precautions were regressed on traditionalism and each of
those five variables. Covariates were identical across study sites. Note that the semi-partial correlations indicate
the variance in health precautions uniquely explained by the aspects of traditionalism separate from the five
suppressor variables, and the effect sizes can be interpreted using the same metrics applied to product-moment
correlations. See Fig. 1 for a description of how to interpret the forest plot. For the overall meta-analyzed point
estimate, neither the 95% confidence interval nor the 95% prediction interval overlap with zero.

Scientific Reports |

(2023) 13:4969 | https://doi.org/10.1038/s41598-023-29655-0 nature portfolio



www.nature.com/scientificreports/

added to the sample, their true effect sizes would be positive and significant if adjusted for the five variables;
and (c) the traditionalism-precautions relationship was now positive and significant in 21 out of 27 study sites.
Taken together, these results suggest that the suppressive effects of these five variables emerge in a variety of
socio-political contexts across the countries included in this study, and adjusting for their effects reveals a more
consistent positive relationship in the direct pathway between pathogen avoidance and traditionalism across
societies in our models. Note that these results remain robust after accounting for the same demographic and
COVID-19-related covariates used previously (see Fig. S6), as well as when disattenuating for scale unreliability
(see Fig. S8); when using factor scores in place of raw average composites (see Supplement page S62); and when
conducting item-by-item analyses of the traditionalism composite items (see Supplement page S44).

External-facing versus internal-facing precautions. As discussed in the “Methods” section, explora-
tory factor analysis revealed that the COVID-19 health precaution items can be decomposed into two factors,
interpretable as distinguishing between actions in which other actors are salient, and which are often publicly
visible (e.g., mask wearing and social distancing; hereafter external-facing precautions), versus actions in which
other actors are not salient, and which often occur in private (e.g., hand washing and surface disinfection; here-
after internal-facing precautions). Because we did not predict this factor structure in advance, and therefore did
not have a priori predictions about how it would affect the precautions-traditionalism relationship, the following
analyses are exploratory.

To examine whether the relationship between traditionalism and COVID-19 precautionary behaviors varies
as a function of whether precautions are external- or internal-facing, we assessed whether subscale moderated
the traditionalism-precautions relationship in a mixed linear regression. We found that the strength of the

R S s

Health Precautions Subscale

COVID-19 Health Precautions

= External-facing precautions
== Internal-facing precautions

1 2 3 4 5 6 7
Traditionalism

Figure 4. Results of a restricted maximum likelihood moderated mixed linear regression in which COVID-
19 health precautions were regressed on traditionalism, a health precautions indicator variable (e.g., either
internal-facing or external-facing), and the interaction between those two variables in the pooled sample. The
model included participants nested within study sites as random effects. To test this interaction, there were two
observations for each participant; the first observation contained each participants’ internal-facing precautions
score, and the second their external-facing precautions score. We simultaneously created an indicator variable
specifying which health precautions subscale corresponded with each observation. Simple slopes were

then plotted in the figure. There was an interaction between health precautions subscale and traditionalism
(B=0.16, SE=0.01, #(7,535) =12.76, p<0.001). A simple slopes analysis revealed that the correlation between
traditionalism and internal-facing precautions (B=0.29, SE=0.01, #(7,535) =23.17, p <0.001) was about

twice as strong as the correlation between traditionalism and external-facing precautions (B=0.14, SE=0.01,
#(7,535) =10.84, p<0.001). Note that these results were robust to the inclusion of demographic and COVID-
19-related covariates, and they were not conceptually affected when the five suppressor variables were included
as covariates (see Supplement page S26). Further, results did not conceptually change when using factor scores
instead of averaged composites (see Supplement page S63). Finally, we considered the possibility that the
presence—or lack of presence—of planning precautions may be confounding our interpretation of the external-
and internal-facing precautions subscales. Specifically, the internal-facing subscale has more items related to
planning precautionary behaviors (such as the importance of obtaining prophylactic supplies), whereas the
external-facing subscale has more items related to actual precautionary behavior (such as wearing a mask when
outside the home). To address this possibility, we created a modified internal-facing precautions composite
that excluded all planning-related precautions. Using the planning-less internal-precautions composite did

not conceptually affect these results (see Supplement S26), suggesting that planning behaviors versus actual
behaviors are not confounding our explanation for the moderating effect of external- versus internal-facing
precautions.
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traditionalism-precautions relationship was greater for internal-facing precautions relative to external-facing
precautions (see Fig. 4).

Discussion

Consistent with a postulated link between traditionalism and motivations to mitigate dangers, across 27 nations,
we found evidence that at the individual level, traditionalism associates positively with health precautions aimed
at a global pathogen threat. In addition, in some socio-political contexts, perceived tradeoffs between health
precautions and priorities concerning the economy, personal liberties, and the ability to practice traditions
statistically suppressed the zero-order relationship between traditionalism and COVID-19 precautions, as did
low trust in scientists and high social dominance orientation. Importantly, accounting for the effects of the
suppressor variables resulted in a more consistent positive correlation between traditionalism and COVID-19
precautions. This suggests that when individuals’ weightings of the costs, benefits, and tradeoffs of pathogen-
threat mitigation and competing priorities—many of which are themselves tied to traditionalism—are taken into
account, statistical associations between traditionalism and pathogen avoidance are more likely to be detected
within any given cultural context.

These results both support the traditional norms account of the relationship between traditionalism and
threat avoidance, and underscore the importance of parochial, countervailing preferences, many of which con-
cern competing threat responses. Understanding the weights accorded to the costs and benefits of particular
pathogen-avoidance behaviors in the real world is thus critical when assessing the extent to which traditional-
ism and pathogen avoidance covary among individuals. As expected, we found considerable heterogeneity in
effect sizes across study sites, further highlighting the importance of parochial factors, and the contribution of
cultural variation in shaping traditionalism-pathogen avoidance relationships. Indeed, given the nested rela-
tionship between cultural evolution and the production of traditional norms, any evolutionary explanation for
relationships between pathogen avoidance and traditionalism must take into account the possibility of substan-
tial variation within cultures across contexts, and across cultures. For example, the extent to which traditions
protect against pathogen threats may depend in part upon the content of those traditions, either via traditions’
instrumental effects, or via the effects of adherence on ingroup cooperation and/or coordination.

Consistent with prior research on the tradeoffs attending COVID-19 prophylactic behaviors®, we found
that the relationships between traditionalism and COVID-19 precautions were stronger for internal-facing
precautions (e.g., hand washing) than for external-facing precautions (e.g., mask wearing). This may owe to
differences in the extent to which these two types of precautions are constrained by factors outside of personal
control. Because external-facing precautions are more likely to be regulated by government rules—such as
mask mandates—individuals may have less leeway to align their behavior with their preferences. Alternately,
because they are more likely to conflict with the pursuit of a wide variety of benefits obtained through sociality,
external-facing precautions may reflect valuation of the latter to a greater extent than internal-facing precautions.
Indeed, external-facing precautions are probably more likely to clash with traditions, as precautions such as
social distancing will often interfere with activities such as traditional religious practices. There are thus multiple
plausible potential reasons why traditionalism covaries with external-facing precautions to a lesser extent than
with internal-facing ones.

This study has multiple limitations. First, samples were recruited on the basis of convenience, and were not
representative of their countries more broadly. In particular, given that participants needed access to computing
devices and internet connectivity, and because some samples were comprised of students, socio-economic status
and levels of formal education are not representative. Of equal importance, in addition to a lack of representa-
tiveness within study sites, the countries included were not globally representative. Countries from the Global
North were overrepresented, while countries from Africa and South America were especially underrepresented.
In both cases, our sampling procedures limit the generalizability of our findings. In particular, the relatively high
frequency at which suppression was observed using a limited variable set derived from prior work conducted in
the U.S. may reflect the over-representation of countries having shared cultural and political histories.

The effect sizes that we observed, though analogous in magnitude to those obtained in similar previous
research”!9, are relatively small. This likely owes in part to the fact that traditionalism is complex and multide-
termined, and variation in it is not solely explained by pathogen-avoidance motivations. The same logic applies
with regard to COVID-19 health precautions. Other sources of measurement error are also possible, such as the
translatability and coherence of folk concepts and terminologies across societies and languages. In particular,
our use of a broad but shallow assessment of traditionalism was likely one source of noise.

We measured the general proclivity to endorse one’s society’s traditions without examining the actual con-
tent of those traditions. This facilitated comparison across study sites irrespective of the particulars of any
given society’s traditions; point estimates indicate the relationships between traditionalism and precautions
as construed at each particular study site. Nevertheless, by leaving the content of those traditions unspecified,
this approach is unable to explore the rich cultural particulars that may importantly drive variation across
study sites. Such particulars likely vary markedly across social contexts and across cultures. Hence, we think
it is inappropriate to closely compare the magnitudes of precise point estimates between the 27 study sites, or
test causal explanations for heterogeneity in those estimates, especially given the issue of non-independence
in country-level analyses®. Additionally, our samples were collected on a convenience basis, and none can be
considered nationally representative. Although putative cultural dimensions such as tightness-looseness and
collectivism-individualism might plausibly moderate the individual-level relationship between traditionalism
and COVID-19 precautions®®*, for all of the aforementioned reasons, these data are not structured in such a
way as to test nation-level hypotheses. Relatedly, it is beyond the purview of this project to unpack why effects
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may have obtained in specific study sites but not others, although we encourage future research that delves into
particular social contexts more deeply, as well as possible culture-level moderators.

We examined only a relatively narrow set of possible suppressor variables, selected on the basis of their
effects in previous research in the U.S. Our intention was to use these variables to probe whether, across diverse
cultural contexts, cost-benefit tradeoffs and conflicting attitudes could influence traditionalism-pathogen avoid-
ance relationships, rather than to exhaustively document all such possible tradeoffs. The latter would have been
impractical in the present project given the large number of study sites and the diverse parochial factors germane
to tradeofs, and subjective weightings of those tradeofs, entailed by COVID-19 precautions. Future studies,
focused more narrowly on one or a small number of societies, should explore such tradeoffs in detail, including
the extent to which politicization influences how individuals perceive cost-benefit structures.

Future work should elucidate the proximate mechanisms linking traditionalism and threat responsivity. Are
traditionalists prone to perceive threats as relatively more attention-grabbing, and/or important, and/or suscep-
tible to resolution through threat-mitigating action? Or, given the established links between traditionalism and
respect for authority figures', might traditionalists simply be more adherent to the directives of relevant leaders
in times of crisis? Relatedly, traditionalism may be linked with a propensity for collective coalitional action which
facilitates threat-responsive behaviors in concert with others. The extent to which any or all of these comple-
mentary potential pathways contribute to the link between traditionalism and pathogen-avoidance is currently
unknown. More broadly, whereas we have focused here on a real-world pathogen threat, might comparable
dynamics obtain with regard to traditionalism and the propensity to take action in response to threats in other
domains, such as intergroup conflict or resource scarcity?

We have approached the construct of traditionalism in an underspecified manner loosely isomorphic with
a folk concept of “tradition” that recurs reliably across societies. Having found a cross-culturally replicable
association, we encourage investigators to explore the particular facets of traditionalism driving the relationship
with COVID-19 precautions. Are there specific in-group practices and/or beliefs of perceived antiquity (i.e.,
traditions) more closely associated with threat responsivity? If so, are these contingent on the nature of distinct
threat domains? (E.g., are the components of traditionalism driving associations with pathogen avoidance distinct
from components associated with threat responses to intergroup conflict?) Future work should examine which
aspects encompassed by the superordinate construct of tradition are most strongly linked with pathogen-threat
responsivity, as well responsivity to contrastive threats. Such work may require focusing on fewer societies to
allow more detailed consideration of the relative contributions of parochial beliefs and practices.

Ours is the first study to systematically investigate the relationship between traditionalism and avoidance of
a specific infectious disease across a wide range of societies, attending to the kinds of costly, real-world behav-
iors that reflect the tradeofts that shape actual decision making. Examining these phenomena at a global scale,
we required methods that were coarse with regard to the particulars of the pandemic and its interactions with
traditions in any one cultural setting. Despite this lack of granularity, consistent with the thesis that individual
differences in the propensity to adhere to traditions are driven in part by differences in threat responsivity, we
found evidence of a positive direct relationship between traditionalism and avoidance of a specific disease.
When the individual and/or social contexts facilitated the alignment of traditionalism and health precautions,
we observed that relationship at the zero order without needing to take other factors into account. When other
preferences were perceived to clash with public health measures against COVID-19, stronger positive relation-
ships between traditionalism and health precautions were detected in many cases after the effects of those clashing
objectives were held constant.

Our findings have practical relevance for public health authorities and clinicians seeking to promulgate
behavior changes that slow the spread of a disease that has claimed over six million victims worldwide. Whereas
casual reflection might suggest that those who adhere to values and practices rooted in the past would be more
hesitant to change behaviors or utilize new medical resources in the service of protecting themselves and others
from a novel illness, in actuality, these may be the very people for whom, all else being equal, threats such as
those posed by COVID-19 evoke mitigating action. The challenge may be that the same disposition to respond
to this pathogen threat may also incline traditionalists to respond to other threats having conflicting mitiga-
tion requirements. It is thus crucial to recognize and address potential conflicts or tradeoffs that may inhibit
tradition-minded individuals from adopting vital prophylactic and treatment practices beneficial to themselves,
their societies, and the global community. More broadly, understanding the relationship between traditionalism
and the extent to which danger prompts corrective action may prove vital as humanity confronts worldwide
threats, from emerging pandemics to climate change, that can only be overcome through innovation and the
adoption of new practices.

Methods

Project overview. This study was approved by the UCLA Office of the Human Research Protection Pro-
gram, and all methods were performed in accordance with relevant guidelines and regulations. Informed con-
sent was obtained before participation. Complete questionnaire in English, translations, datasets, analysis code,
and preregistrations of predictions and methods are available at https://osf.io/6vu5b/?view_only=873259d429
€346d2912303fc44df5079. See Supplement page S1 for a list of questionnaire items and composite scales.

Adult participants were recruited online for an observational, cross-sectional survey-based study between
October 2020 and July 2021 in 27 countries, with a final N of 7844. Countries were selected on a convenience
basis, and both the range of possible study sites and the representativeness of samples recruited at each were
constrained by our use of remote internet-mediated interactions for recruitment and participation. Nevertheless,
we endeavored to collect data in a wide range of societies, selected from diverse major culture areas; see Fig. SI.
Where appropriate, survey materials were translated from English by fluent bilingual speakers. While most
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participants were unpaid volunteers, recruitment and compensation schemes varied across study sites. A mix of
non-student and student populations were used, depending on the study site. See Table S3 in the supplementary
materials for a summary of study sites, study site-specific Ns, exclusions, as well as full information on survey
languages, recruitment procedures, and participant demographics for each study site. Data were prescreened for
minimum completeness and correct answers to attention checks.

Measures. Measures were consistent across study sites, with some small deviations where necessary (e.g.,
items addressing education levels differed across study sites according to the local education structure). A full
list of these differences can be found on the OSF repository (see link above).

COVID-19 health precautions. COVID-19 health precautions were measured with a 13-item scale examining
participants’ self-reported real-world behaviors. Questions addressed behaviors which, at the time, were widely
thought by public health authorities to have significant protective value against COVID-19 (e.g., the frequency
of mask wearing, hand washing, and social distancing, as well as the importance to the participant of stocking up
on supplies such as hand sanitizer). Items were rated on 7-point scales, either from “never” to “as often as pos-
sible”; or from “not important at all’”, to “extremely important”. Based on the results of an exploratory factor analy-
sis (see Table S4), a composite COVID-19 health precautions variable was created for the purposes of analysis by
averaging across the thirteen items. The factor analysis also revealed that this scale can be subdivided into two
subscales: external-facing health precautions (e.g., observing mask wearing and social distancing), and internal-
facing health precautions (e.g., washing hands). These factors are consistent with results from prior research on
COVID-19 precautions®. Main text analyses report results using the combined composite, unless otherwise
noted. See Supplement page S31 for details on scale development and factor analysis.

Traditionalism. Because we were unable to identify a culturally neutral traditionalism scale in the prior litera-
ture, we drew upon two instruments that had previously been deployed in large-scale cross-cultural research.
These scales jointly assessed the concept of traditionalism, or the tendency to endorse and place importance
on the practice of traditional norms. To increase comparability across study sites, questions were designed to
measure participants’ general tendency to endorse or reject their own society’s traditional social norms and val-
ues. The two scales were the conventionalism subscale of the Aggression-Submission-Conventionalism scale®,
which measures the general tendency to endorse one’s society’s traditional social norms without specifying the
content of those traditions (e.g., “Traditions are the foundation of a healthy society and should be respected”), as
well as items from the authority subscale from the Moral Foundations Questionnaire Short Version®>>, which
similarly assesses whether individuals respect traditions and authorities, both generally (e.g., “To what extent
are the following considerations relevant to your thinking... Whether or not someone conformed to the tradi-
tions of society”), and in relation to specific values regarding gender and age roles (e.g., “Respect for authority
is something all children need to learn”). Items were rated on 7-point scales, either from “Not at all relevant” to
“Extremely relevant’, or from “Strongly Disagree” to “Strongly Agree”. After conducting an exploratory factor
analysis on items from both scales jointly (see Table S7), a six-item averaged composite traditionalism variable
was computed for analyses involving traditionalism. See Supplement page S39 for details on scale development
and factor analysis.

Potential suppressor variables. We included seven variables related to potential perceived conflicts between
COVID-19 health precautions and other priorities: distrust in science regarding the COVID-19 pandemic; SDO
(measured using the 4-item short form scale®); concern about the effects of the COVID-19 pandemic on the
economy and personal liberties; and perceptions that COVID-19 health precautions were clashing with personal
liberties, one’s own traditions, and the health of the economy, respectively. Unless otherwise noted, these vari-
ables were measured using single items.

Demographics, COVID-19-related covariates, and attention checks. Participants indicated their gender identity
and age, and their income relative to others in their country. Education was also measured, but because differ-
ent countries in the study have different educational systems, levels of education examined varied across study
sites. For the purposes of analysis, education was therefore coded into a universal four-level structure: primary
school, secondary school, undergraduate-level, and postgraduate-level. We also measured a number of covari-
ates relevant to the pandemic itself, including perceived COVID-19 prevalence in participants’ local communi-
ties; the population density of those communities; whether participants” jobs required that they leave the home;
and whether participants had certain pre-existing medical conditions that may put them at higher risk for severe
disease. Finally, we included several attention checks.

Data availability
All relevant data are openly available via the Open Science Framework at the following link: https://osf.io/6vu5b/?
view_only=873259d429¢346d2912303£c44df5079.
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