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Cultural evolutionary theories suggest that world religions have
consolidated beliefs, values, and practices within a superethnic
cultural identity. It follows that affiliation with religious traditions
would be reliably associated with global variation in cultural traits.
To test this hypothesis, we measured cultural distance between
religious groups within and between countries, using the Cultural
Fixation Index (CFST ) applied to the World Values Survey (88 countries, n = 243,118). Individuals who shared a religious tradition and
level of commitment to religion were more culturally similar, both
within and across countries, than those with different affiliations
and levels of religiosity, even after excluding overtly religious values.
Moreover, distances between denominations within a world religion
echoed shared historical descent. Nonreligious individuals across
countries also shared cultural values, offering evidence for the cultural evolution of secularization. While nation-states were a stronger
predictor of cultural traits than religious traditions, the cultural similarity of coreligionists remained robust, controlling for demographic
characteristics, geographic and linguistic distances between groups,
and government restriction on religion. Together, results reveal the
pervasive cultural signature of religion and support the role of world
religions in sustaining superordinate identities that transcend
geographical boundaries.
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eligious traditions are an important element of the world’s
cultural diversity, and deeply intertwined with many other
cultural traits (1). Beliefs, values, and practices centered around
these traditions have been hypothesized to foster a superordinate
shared identity, with a corresponding package of cultural traits,
shared across geographic and ethnic boundaries (2–6). It follows
from this hypothesis that there is some degree of cultural similarity between coreligionists across the world. We test this hypothesis by comparing the cultural distance of coreligionists to
noncoreligionists within and between countries. We also assess
how the cultural distance of coreligionists compares to the cultural distance of conationals. We measure cultural distance using
the Cultural Fixation Index [CFST (7)] applied to responses
provided by 243,118 individuals from 88 countries who completed the World Values Survey (8) (WVS) in three waves
between 2005 and 2019.
Previous research has documented many ways in which variation in cultural traits can be traced to variation across religious
groups and to their particular beliefs and practices. Religious
traditions bind people together into moral communities by transmitting cultural norms about what is considered right, good, and
true (9). Religious group differences have been found to predict a
variety of social judgments and behaviors, moral values, familial
ties, personality traits, educational attainment, and economic
preferences (1, 10–14). Across many countries, more religious
people (e.g., those with stronger belief in God and the afterlife)
tend to moralize a wider range of behaviors than do nonreligious
individuals (15, 16). For example, more religious individuals often
care about sexual morality, whereas nonreligious individuals tend
to be more permissive (17–27). Religious commitments predict
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attitudes toward family (28), with certain religious traditions predicting stronger family ties [e.g., percentage of Muslims within a
country (29)] and others predicting a loosening of kinship ties and
greater individualism [e.g., history of exposure to the Roman
Catholic Church (30)]. Religious commitment and ritual participation is related to greater cooperative tendencies (31) [e.g.,
participation in the Kavadi, an annual Hindu festival involving
intense rituals and devotions, is associated with greater generosity
among Tamil diaspora communities (32)]. Across cultures and
religious traditions, individuals who are committed to a more
punitive, morally concerned god behave more generously toward
coreligionist strangers in economic games (33, 34), and belief in
various forms of supernatural punishment play a role in the evolution of social complexity (35). And in judgments of moral
transgressions, Protestants (i.e., members of a religious tradition
that places great importance on personal beliefs) tend to emphasize transgressors’ intentions and character traits, whereas
Jews, Catholics, and Hindus (i.e., traditions that tend to care more
about religious practice) prioritize the outcomes of transgressors’
behavior (36–39).
Exposure to particular religious traditions is also related to
people’s orientations toward education and economic pursuits.
For instance, the presence of Mainline Protestant denominations
in a society often spreads proeducation, promarket economic
attitudes that manifest in greater educational attainment and/or
economic prosperity cross-nationally (40–44) [see also, specific
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case studies of Germany (45), Guatemala (46), China (47), and
Africa (48)]. A similar influence has been documented for 18thcentury Jesuit missions among indigenous populations on educational attainment in Argentina, Paraguay, and Brazil (49). The
Protestant heritage of the United States may likewise help to
explain the value Americans’ place on religious traditionalism,
individualism, and moralization of work (often referred to as the
“Protestant work ethic”) (50, 51). Conversely, the spread of religions is shaped by existing features of societies [e.g., political
leadership structures and group size is implicated in the rates at
which Christianity expanded among Austronesian societies (52)].
While there is mounting evidence from different fields that religious traditions and cultural preferences are importantly linked,
secularization in many parts of the world and in subcultures within
countries have also been linked to shifts in cultural norms, beliefs,
and values (16, 53–56). However, the extent and significance of
secularization continues to be hotly debated, with some proposing
that secularization is not a significant phenomenon and that it has
not fundamentally altered cultural values and practices (57, 58).
Therefore, the current study offers a way to test of whether nonreligious individuals share cultural values within and across nations,
consistent with the secularization thesis.
Parallel to the findings about the role of religious traditions, a
large and diverse body of work shows that shared nationality also
shapes values, beliefs, behaviors, and norms. For example, despite large population size and regional diversity, Americans
living in different states look quite similar in their cultural values,
and quite different from those living outside the United States
(7). Shared nationality is an important predictor of a wide range
of outcomes, including behavioral (59, 60), social (61, 62), and
economic trends (63). We did not have strong a priori theoretical
expectations about the relative strength of affiliation with nationstate versus religion in predicting cultural traits; we therefore
treated this as an open question in the present study.
The WVS has been foundational in attempts to map broad
patterns of cross-country cultural variation in human values, beliefs, and preferences. It has been used extensively to document the
consolidation of cultural values and beliefs within nation states
(64). Early work using the WVS has also shown that a country’s
dominant religious tradition is a good predictor of that country’s
cultural values. Using the 1995 to 1998 waves of the WVS, Inglehart and Baker (65) identified two major dimensions in which
countries vary—traditional versus secular-rational values and survival versus self-expression values—and found that countries classified along these two dimensions tend to fall into clusters that can
be identified by their dominant religious histories. For example,
separate clusters could be identified for historically Catholic,
Protestant, and Orthodox European countries, and Confucian
countries clustered separately from other Asian nations. Here, we
build on this landmark study and address several of its limitations.
We draw on a much-larger sample of countries, measure religion at
the individual level rather than only at the country level, make use
of the newly developed CFST , and compare the relative importance
of religious denominations within and across countries.
In the present research, we explore whether religious denominations correspond to broad patterns of variation in cultural values,
using responses provided by 243,118 individuals from 88 countries
who completed the World Values Survey (WVS) between 2005
and 2019. To measure cultural distance, we use the CFST measure
(7). FST was originally designed as a measure of genetic distances
between populations (66, 67) but can be applied to measure distances between any theoretically interesting cultural groupings
along any desired dimensions. Muthukrishna et al. (7) applied the
FST measure to cultural traits represented in the WVS to create the
CFST and found that cultural distance between countries predicts
meaningful cross-country variation in psychological outcomes. To
assess the pattern of cultural distances between religions, the present research likewise applies the CFST measure to the WVS, but
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to religious denominations instead of countries. In some analyses,
we further subset by level of religiosity and countries (to compare
religious groups between and within countries).
While there are strong reasons to expect that religious affiliation
is an important predictor of global cultural variation in values,
beliefs, and preferences, this is not a foregone conclusion. Alternatively, we may find that differences between countries overwhelm
any similarities between members of the same religious traditions
who live in different countries (68). That is, religious denominations
could be more an identity label than a cultural group, and the extant diversity within broad categories such as “Christianity” or
“Buddhism” might be too large to allow for overarching cultural
traits. Perhaps local factors exert an overwhelming influence on a
person’s cultural values that leaves little room for one’s religious
tradition. For example, in studies of European countries, national
cultures are a far better predictor than religion of the perceived
importance of various virtues (69) and definitions of wisdom (70).
Or perhaps, even if a religious tradition does predict cultural traits,
it might only predict a person’s supernatural beliefs, ritual practices,
and certain moral attitudes that are deeply intertwined with religious doctrines (e.g., attitudes toward euthanasia and norms about
sexuality); beyond these belief-related traits, the effect of religion
may not be detectable. Finally, it may be the case that simply being
religious—of any denomination—has the largest effect on cultural
traits and that specific religious traditions do not contribute beyond
this. To test this, we also computed cultural distances between
groups defined by their degree of religiosity.
The present study investigated whether religious denominations,
measured at the individual level, predict global variation in cultural
values. We compare the relative predictive power of sharing a
nation and sharing a religious tradition on cultural distance between groups. We test the preregistered hypotheses that within a
country, members of different religious denominations will be
culturally distant, and across countries, those that share a religious
tradition will be more culturally similar than those affiliating with
different traditions.
We assessed these patterns of global variation in cultural values
across different religious denominations that have historically
supported large-scale cooperation through a suite of mechanisms
such as rituals, devotions, and fictive kinship, including supernatural punishments and rewards [God for Jews, Christians, and
Muslims (4, 33, 34); karma for Hindus and Buddhists (5, 71)]. Next,
we compared individuals with no religious affiliation to religious
individuals of any denomination to test whether people distanced
from any religion across nations shared cultural values reflecting
secularization. We also assessed whether there is any interaction
between one’s level of religiosity (e.g., the importance of religion in
one’s life or frequency of attending religious services) and their
particular religious denominations (i.e., individuals who share a
denomination may only be similar if they are highly committed to
their religion). Finally, we tested the robustness of these results
controlling for individual-level (e.g., age), national-level (e.g.,
government restrictions on religion), and cross-national factors
(e.g., geographic distances between countries) that often covary
with religion and could also be related to the degree of cultural
similarities between groups. Prior to conducting any analyses regarding cultural distances between religions, the methods and
analysis plan were preregistered on the Open Science Framework
(https://osf.io/j4v2s/). We specify when our results were exploratory
or when they deviated from the preregistration. We disclose all
data exclusions, alternative analyses, and measures (in the article
and in the accompanying SI Appendix).
Results
Cultural Distances across Religious Denominations. The first preregistered analysis investigated the cultural distance between
members of different religious denominations, collapsed
across all countries, after aggregating the individual religious
White et al.
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prayer) and may therefore exaggerate the strength of association
between religious traditions, religiosity, and global variation in
cultural traits. The SI Appendix also contains additional analyses
that follow our original preregistered plan by using the full set of
WVS variables (including religious beliefs), as well as a more
conservative preregistered test that excludes all overtly religious
content as well as the moral values and social norms that are not
inherently religious but often cluster with a person’s religious
beliefs (e.g., disapproval of homosexuality or abortion and
meaning and purpose in life). Similar patterns were found using
all three analytic choices, although the associations are somewhat reduced when religious and moral values are excluded from
the set of cultural traits.
The pairwise cultural distances between each of these groups are
depicted in Fig. 1. Additional analyses were conducted that retained
separate categories for Roman Catholic, Orthodox, and Protestant/
other Christian denominations (any other subdenominations of
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denominations available in the dataset into one of the following
categories: Christian, Muslim, Jewish, Hindu, Buddhist, Spiritualist and pagan, Druze, Daoist, Native or Folk religion, Ancestral Worshipping, no religious denomination, or other (see SI
Appendix for full details). These categories ensured sufficient
sample sizes and some uniformity in category options across
countries, while retaining major distinctions between religious
traditions. We calculated the Cultural FST (CFST) statistic to
quantify the overall size of cultural differences between two
groups, on a scale that can range from 0 (when populations are
identical) to 1 (when populations are completely different).
Larger CFST values indicate greater differences between the
distributions of cultural traits in each group [between countries,
human populations overlap considerably with a typical range
from 0 to 0.3, suggesting more overlap than difference (7)]. For
the focal analyses presented in the main text, we exclude any
cultural traits that overtly describe a person’s religious beliefs
(e.g., belief in God, belief in life after death, or frequency of

Fig. 1. Cultural distance between religions, excluding overtly religious traits. Identical values are replicated in the Upper and Lower diagonal, with values
shaded from closest (white) to most distant (blue).
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major world religions were not present in sufficient numbers across
countries for a meaningful analysis, see SI Appendix, Table S1).
The pattern of cultural distances between religions, across
countries, reflected several patterns of known historical connections between religious groups. For example, Christians were highly
similar to members of other Abrahamic faiths (Jews and Muslims),
and more culturally distant from Hindus, Daoists, Spiritualists/
Pagans, and Ancestor Worshippers. Subdenominations of Christianity were also highly similar to one another: Roman Catholics
were highly similar to Protestant/other Christians (CFST = 0.005
[0.005, 0.006]) and slightly more distant (but still pretty similar to)
Orthodox Christians (CFST = 0.056 [0.018, 0.079]). Buddhists
tended to be quite similar to both traditional Eastern (Daoist and
Native/Folk religion) and Dharmic traditions (Hindu) and less
obviously to Christians (see SI Appendix for further analyses of this
similarity). It is noteworthy that in the larger context of the world,
the Big Five world religions (Christianity, Islam, Judaism, Hinduism, and Buddhism) shared a high degree of cultural similarity and
were collectively more distant from followers of Ancestral Worship
and Spiritualist/Pagan traditions (mean cultural distance within the
five world religions was CFST = 0.079; mean distance from the five
world religions to Ancestral Worship was CFST = 0.132 and to
Spiritualist/pagan traditions was CFST = 0.190).
Secondary analyses confirmed that these global patterns occur
across a variety of cultural value dimensions [i.e., financial, group
membership, law, political, sexuality, and social relationship dimensions identified by Muthukrishna et al. (7)], not only those pertaining
to the religious beliefs. The average distance between religious denominations is largest when including all values, including overtly
religious beliefs (CFST = 0.151), and lowest when excluding all religious, moral, and norm-related beliefs (CFST = 0.112), but the
overall pattern of distances between members of different religious
traditions was retained even after dropping these belief variables (see
the SI Appendix for full results and for exploratory analyses conducted separately on each dimension of the WVS).
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Cultural Distances across Countries and Religious Denominations.

The second preregistered analysis investigated the relative contribution of sharing a religious denomination and sharing a country in
predicting cultural distances between groups. To answer this
question, we computed the pairwise cultural distances between
members and nonmembers of a given religious denomination
within and across all countries. Separate analyses were conducted
by splitting the sample into members versus nonmembers of four
denominations: Christians versus all non-Christians; Muslims versus all non-Muslims; Buddhists versus all non-Buddhists; and
Hindus versus all non-Hindus. For example, the Christian analysis
provided us with an estimate of the cultural distance between 1)
Christians versus all non-Christians within each country, 2) Christians who live in different countries, and 3) Christians versus all
non-Christians who live in foreign countries. Distances were
computed for each country-by-religion pair and then averaged
across countries (according to preregistered exclusion criteria, this
necessitated dropping data from any religious groups with fewer
than 100 members/nonmembers within a country). The results of
this analysis are presented in Fig. 2, and a similar pattern was found
for splits based on Christian, Muslim, Hindu, and Buddhist. Additional analyses excluding the entire moral beliefs dimension of
cultural values also shows a similar pattern and are available in
SI Appendix, Figs. S2 and S3.
Within each country, members of a religious tradition were
quite similar to members of other religious traditions living within
the same country. But does sharing a religious tradition predict
cultural similarity, above and beyond country-level differences?
Yes. Although the effect of sharing a religion was smaller than the
effect of sharing a country (red points versus blue points in
Fig. 2A), individuals who share a religious denomination were, on
average, more similar than individuals who differ in both their
4 of 9 | PNAS
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religion and their country (blue points versus green points in
Fig. 2A). For example, Christians living in China were quite similar to Buddhists living in China (CFST = 0.015 [0.015, 0.029]), but
across nations, Christians in Mainland China tended to be more
similar to other Christians in Taiwan (CFST = 0.055 [0.052, 0.073])
and Singapore (CFST = 0.067 [0.062, 0.081]) than they were similar to Buddhists in Taiwan (CFST = 0.076 [0.072, 0.091) and
Singapore (CFST = 0.085 [0.079, 0.100]). The stronger effect of
national culture was apparent even in cases where there is ongoing
within-country religious conflict, such as between Hindus and
Muslims within India (72, 73). Muslims in India were more similar
to Hindus in India (CFST = 0.006 [0.006, 0.014]) than to Muslims
in Pakistan (CFST = 0.148 [0.135, 0.168]). Similarly, despite a
history of interreligious tensions, Lebanese Christians and Muslims were culturally similar (CFST = 0.008 [0.008, 0.011]) and more
similar to each other than Lebanese Christians and Egyptian
Christians (CFST = 0.115 [0.107, 0.131]) and Lebanese Muslims
and Egyptian Muslims (CFST = 0.168 [0.16, 0.179]).
This pattern was consistent for analyses based on adherence to
Christianity, Islam, Buddhism, and Hinduism, although exploratory analyses indicated that some religious denominations
predict greater similarity across nations than do others. Interestingly, coreligionists across countries were more similar if they
were Roman Catholic (CFST = 0.117 [0.113, 0.120])—a religion
with a long history of top-down influence across countries from a
centralized authority—or less obviously, Orthodox (CFST = 0.092
[0.082, 0.101]) rather than Protestant and other Christian denominations (CFST = 0.134 [0.130, 0.139]), which have historically existed as more dispersed and autonomous groups.
Cultural Distances across Levels of Religiosity. The preceding analyses showed that cultural similarities between religious denominations were evident between coreligionists living in different
countries, and this pattern was present for Christians, Muslims,
Hindus, and Buddhists. Our next preregistered analyses tested the
possibility that cultural similarity may also be predicted by greater
religious involvement, resulting in cultural distance between religious and nonreligious individuals regardless of their specific religious denomination. We tested this by splitting the sample,
across countries, into high-religiosity and low-religiosity groups
based on three different criteria—importance of religion in one’s
life, frequency of attendance at religious services, and whether
they selected “no religious denomination” as their religious affiliation (see Fig. 2B). According to each of these criteria, we found
that highly religious and nonreligious individuals were slightly
different within each country, and those who share a level of religiosity across countries were more similar than those who differ
in level of religiosity across countries. Average cultural distances
between those with no religious denomination across countries
(CFST = 0.140 [0.128, 0.152]) is a little larger but comparable to
cultural distances between individuals with the same religious
denomination across countries (Christian CFST = 0.120 [0.112,
0.129], Muslim CFST = 0.118 [0.106, 0.130], Buddhist CFST =
0.100 [0.085, 0.115], and Hindu CFST = 0.121 [0.098, 0.153]). This
supports the conclusion that level of religious commitment (regardless of the specific religion) also predicts cultural distance,
above and beyond the predictive potential of belonging to specific
religious traditions. In some cases, sharing a level of religious
commitment was even more consequential than sharing a religious
denomination. For example, within India, Hindus who reported
that religion was very important were more similar to Indian
Muslims who reported that religion was very important (CFST =
0.007 [0.007 0.016]) than they were to Indian Hindus who reported
religion was not important (CFST = 0.029 [0.025, 0.039]).
Interestingly, when we grouped religious traditions into broad
categories with shared cultural ancestry—Abrahamic (Christian, Muslim, or Jewish), Dharmic religious denominations
(Hindu or Buddhist), as well as nonreligious (no denomination)
White et al.
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individuals—members of Abrahamic and Dharmic denominations
were more similar to each other across different countries (CFST =
0.149 [0.139, 0.160]) than they were to individuals with no religious
denomination: Abrahamic versus no denomination across countries CFST = 0.181 [0.166, 0.199]; Dharmic versus no denomination
across countries, CFST = 0.161 [0.137, 0.187]. This also replicates
the finding reported earlier that the Big Five world religions show
cultural similarities.
We also computed the pairwise cultural distances between all
religious denominations (collapsed across countries) after splitting the sample into those high in importance of religion and low
in importance of religion. The average cultural distance between
denominations was approximately the same within the sample
who considered religion highly important (CFST = 0.122 [0.105,
0.142]) and within the sample who considered religion not

important (CFST = 0.103 [0.089, 0.117]), whereas the distance
was larger when comparing the high-importance and lowimportance samples across denominations (CFST = 0.155
[0.130, 0.184]) (see SI Appendix, Table S9 for full details). That
is, sharing a level of commitment to religion, as well as sharing a
religious affiliation, predicted greater cultural similarity.
In what ways do religious and nonreligious people differ? The
overt religious and moral content of some cultural values was an
important part of the story: All religious groups differ from those
with no religious denomination by at least CFST = 0.130 along
the dimension of religious/moral beliefs (CFST > 0.125 when
explicitly religious beliefs were removed, but moral/norm attitudes were retained in this category). However as depicted in
Fig. 3, religious groups also differ from nonreligious individuals
across many other dimensions of culture. Some groups only

Fig. 3. Cultural distance between each religious group and those with no religious denomination, for each separate dimension of cultural values. Additional
figures, displaying results across dimensions for each religious denomination as the reference group, are available in the SI Appendix.
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Fig. 2. (A) Cultural distance between 1) in red: coreligionists and members of all other denominations within a country; 2) in blue: coreligionists within a
country to coreligionists in foreign countries; and 3) in green: coreligionists and members of all other denominations in foreign countries. (B) Cultural distance
between 1) in red: individuals with high versus low religiosity within a country; 2) in blue/violet: individuals who share high a level of religiosity (high or low)
across countries; 3) in green: individual high versus low in religiosity across countries. “Religiosity” was calculated using three separate methods: choosing “No
religious denomination” as their religious affiliation, importance of religion in life, and attendance at religious services. All values were computed separately
for each country (colored data points) and an average value across countries (with bootstrapped 95% CIs, in black).

differ by a little. In general, Christians, Jews, and Buddhists were
quite similar to nonreligious individuals along many dimensions.
But other groups differed by quite a lot. For example, the distance between Hindu, Druze, and Ancestral Worshiping groups
and nonreligious groups was as large, along many dimensions, as
the distance between Christian and nonreligious groups on the
religious/moral belief dimension.
Cultural Distances According to Level of Religiosity across Countries
and Religious Denominations. The final preregistered analysis

investigated the combined influence of shared country, shared
religious denomination, and shared importance of religion as
predictors of cultural distance. We found no evidence for the
hypothesis that similarity across religious denominations was only
present among highly religious individuals; rather, individuals who
shared both a religious denomination and who shared the same
level of religious commitment (be it high or low) tended to be
more similar to each other than to individuals with a different
denomination or with a different level of commitment across
countries. Results, depicted in SI Appendix, Figs. S4–S6, revealed
unique contributions of all three factors: Individuals within a
country were more similar than individuals across countries (the
largest effect), but individuals were also more similar if they
shared a religious denomination and a level of religiosity than if
they differed in their denomination or level of religiosity. For
example, there was more cultural similarity among Muslims living
in different countries who agreed that religion is highly important
(CFST = 0.116 [0.104, 0.129]) as well as among those who agreed
that religion was not important (CFST = 0.094 [0.083, 0.108]),
whereas the cultural distance was larger between highly religious
Muslims and nonreligious Muslims living in different countries
(CFST = 0.148 [0.129, 0.169]). Sharing a level of religious commitment predicted additional similarity, beyond the effect of
shared denomination. As in the preceding analysis, the same
pattern tends to appear if moral, as well as religious, beliefs are
excluded from the set of cultural values.
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Robustness Checks. We conducted three sets of exploratory analyses
(documented in detail in the SI Appendix) to address alternative
explanations for our findings. The first was to confirm that our
results were not driven by self-assortment, the second to confirm
that our results are not better explained by demographic variables,
and the third to confirm that our results are not better explained
by geographic, linguistic, or genetic distances between groups.
Country-Level Restrictions on Religious Freedom. We conducted exploratory analyses to examine whether these patterns can be
explained by self-assortment. It is possible that individuals who are
committed to a certain set of beliefs and preferences (e.g., meaning
and purpose in life or disapproval of euthanasia) may subsequently
choose to join a religion that reflects these attitudes. If so, then we
would expect similarity among coreligionists in countries with high
religious freedom but not in countries where religion is more tightly
constrained. Contrary to this explanation, there was little association between government restriction of religion and the degree of
cultural distance among coreligionists. The greater cultural similarity among coreligionists compared to people who do not share a
religion was present in both countries with high levels of religious
freedom (same religion: CFST = 0.115; different religion: CFST =
0.156, averaged across Christian, Muslim, Hindu, and Buddhist
splits) and countries with less freedom and more government restrictions on religion (same religion: CFST = 0.116; different religion: CFST = 0.146, averaged across splits; SI Appendix, Figs.
S9–S11) (74). While causal inference is not feasible given the observational nature of the data, this finding is more consistent with
the hypothesis that cultural similarity among coreligionists is the
result of exposure to religious traditions that have a consolidating
6 of 9 | PNAS
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effect on cultural traits, not merely individuals choosing to affiliate
with particular traditions.
Demographic Variables. We considered whether these patterns hold

across other demographic variables that may be associated with
religious affiliation. Similar patterns were documented when we
separately analyzed distances between younger individuals and
distances between older individuals, and the degree of cultural
distance between religious groups within a country was uncorrelated with the degree of cultural distance between age groups,
socioeconomic classes, regions, or ethnic groups within a country.
Geographic, Linguistic, and Genetic Distances. The greater similarity
between coreligionists across countries also cannot be explained
by geographic, genetic, or linguistic distances between countries.
To test these possibilities, we assessed whether these variables
predict the set of pairwise cultural distances between all distinct
country/religion groups, and whether cultural distances between
religious groups predict additional unique variance beyond these
factors. We assessed these relationships using both a Multiple
regression on distance matrices (MRM) approach and using a
multilevel model (that predicted these distances in a beta distributed model that included clustering of observations within
religions and countries). Both analyses (described in full in the SI
Appendix) indicated that small associations do exist between our
focal cultural distance variable and geographic, linguistic, and
genetic distances between groups. However, cultural distances
between religious groups, and cultural distances between countries,
predicted substantial additional unique variance, after accounting
for these geographic, linguistic, and genetic differences. For example, within South Africa, where sufficiently large sample sizes of
different linguistic groups were available, Protestant Christians
were more similar to fellow Protestants who speak different languages (average CFST = 0.0245) than they were to non-Protestants
who speak different languages within the country (average CFST =
0.0406), although all groups living within the same country tended
to be quite similar to one another (between linguistic groups, average CFST = 0.0299, maximum CFST = 0.116).
Which Religious Denominations Are Most Similar to the United
States? We also conducted exploratory analyses of the cultural

distance between the United States and members of each religious
denomination who live outside of the United States. The United
States is a prototypically Western, Educated, Industrialized, Rich,
and Democratic (WEIRD) society in which the majority of psychological and other behavioral science research is conducted (75,
76), and cultural distance from the United States has been found to
predict cross-national variation in several psychological outcomes
[i.e., individualism, extraversion, egalitarianism, tightness/looseness, and prosocial behavior (7)]. As depicted in SI Appendix,
Tables S7 and S8, of all the religious groups outside of the United
States, non-American Christians were the most culturally similar to
Americans (particularly Protestant denominations CFST = 0.061
[0.059, 0.064] compared to Catholic CFST = 0.086 [0.084, 0.90] or
Orthodox Christian denominations CFST = 0.107 [0.104, 0.111]).
Non-Americans with no religious denomination were also culturally similar to Americans when overtly religious traits were excluded from analyses (CFST = 0.056 [0.054, 0.059]), although the
distance between Americans and non-Americans with no denomination was somewhat larger when including religious traits
(CFST = 0.105 [0.102, 0.109]). This result is consistent with the
previously documented pattern that the United States is quite
similar to other secular, developed nations on many dimensions,
except when it comes to traditional religious values (53, 65, 77).
Discussion
In the larger context of the world, there was considerable cultural
convergence among adherents of the world religions (Hinduism,
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culture, which require richer historical data and more-extensive
longitudinal and phylogenetic analyses (83–85).
The present research also has methodological and theoretical
implications that inform sampling choices in designing future
studies in the behavioral sciences and further our understanding
of human behavioral diversity. For example, the United States is
a canonically WEIRD country overrepresented in behavioral
science research (75). We found that of all the religious denominations outside of the United States that we looked at,
Christians (especially Protestants) showed the smallest cultural
distances to Americans, suggesting that affiliation with Christian
denominations around the world is to some extent related to
WEIRD psychology (14, 30), an important point that is often
masked in cross-cultural comparisons of human behaviors and
preferences. Moreover, researchers could utilize cultural distances to improve sampling from religiously diverse populations
to test the extent of cross-cultural generalizability of psychological findings and theories.
There are important limitations to the present analyses. We
utilized a large cross-cultural dataset to depict cultural differences between broad categories of major world religions, but
despite the overall very large sample size, the available data
limited our ability to assess cross-national cultural distances for
smaller religious groups or subdenominations within broader
religious traditions. By aggregating over many different denominations of Christianity, Islam, Hinduism, or Buddhism, our results may exaggerate the size of cultural distances between
coreligionists, whereas coreligionists may be more similar when
they share a specific denomination (e.g., Catholic Christians
were a little more similar, on average, than were members of any
Protestant Christian denomination). We were also unable to
analyze several other prevalent religious denominations (e.g.,
Sikh) due to a lack of representation across the entire dataset.
Future research could apply the techniques used here to investigate cultural distances between more-specific religious denominations when additional data becomes available from these
groups. Another limitation is that the present study is a snapshot
that does not account for the dynamic nature of religious traditions that change over time, a question that future research can
address using historical data. Future research is also needed to
assess the degree to which these findings, which are based on the
well-established WVS, are robust and replicable across other
datasets that measure cultural values and preferences. The WVS
presents the ideal data for a first test of these patterns by surveying a variety of cultural traits (even if not an exhaustive set).
Religious affiliation and intensity of religious commitment are
linked to global variation in cultural traits. In particular, people
who share a religious denomination within and across countries
were more culturally similar than those with a different religious
denomination. The clustering of cultural traits by religious groups
across geographic and linguistic distances is consistent with religion’s role in the cultural evolutionary dynamics of large-scale
cooperation and competition, as previous theories have hypothesized (4, 14). Moreover, these findings add evidence to recent efforts documenting that cultural diversity is orders of magnitude
larger than genetic diversity in human populations (7, 66, 86),
thereby allowing intergroup competition and multilevel selection to
play a role in human cultural evolution. However, we emphasize
that religious traditions are not static or homogenous—they evolve
over time in response to various social, demographic, political, and
ecological pressures, which may result in corresponding changes in
cultural values, beliefs, and preferences. Overall, these results
highlight the importance of religion and secularity—besides
country-level differences—as a meaningful part of humanity’s
considerable cultural diversity.
PNAS | 7 of 9
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Buddhism, Christianity, Islam, and Judaism) that together
comprise the vast majority of the world’s population (56). The
results also supported the hypothesis that religious affiliation and
level of commitment to religion (irrespective of the particular
tradition) are meaningful predictors of global variation in cultural values, beliefs, and preferences. Moreover, differences
between countries were several times larger than differences
between religious groups within a country—an interesting finding that was not predicted in advance. This was even the case for
countries with a history of interreligious tensions, such as India
and Lebanon. These two findings, taken together, indicate that
despite contemporary anxieties about religious divides around
the globe (78), world religions share a great deal of cultural traits
and the experience of living in nation-states continues to be more
consequential than exposure to religions, at least when it comes
to shared cultural values. These findings may indicate that 1)
religious conflict is not necessarily accompanied or caused by
greater cultural distance or 2) that other factors, such as feelings
of group identity, rather than cultural distance, may be more
important in intergroup conflict. The cultural distances between
religious groups in previous conflicts, such as late–20th-century
conflicts in Ireland and Sri Lanka may shed light on this issue
and improve our understanding of the dynamics among groups
that are unified by religion as well as politics.
Nevertheless, religious traditions also displayed robust, measurable differences in cultural values, beyond observed national
differences. Within a country, individuals with different religious
denominations and different levels of religiosity were more culturally distinct, and these distances between religious denominations were as large or larger than cultural distances between other
demographic groups, such as those defined by one’s ethnicity,
region, or level of education, status, or income (SI Appendix, Fig.
S16). Across countries, those who share a religious denomination
or level of religiosity were more similar than those with different
religious denominations and different level of religiosity. As a
result, and despite living in different national cultures, people who
do not affiliate with any religion shared cultural traits to some
degree. This pattern is consistent with the cultural evolution of
secularization (53) and conforms with previous research on the
causes and consequences of religious decline that is occurring in
some parts of the world (55, 79). Interesting open questions remain, however, about whether a global secularized culture is
emerging, and if so, what explains it.
These cultural differences appeared across a range of values
(e.g., political and economic attitudes, preferences for social relationships, and important qualities to instill in children), not
merely those that contain overtly religious content, thereby indicating that sharing a religious denomination has a broad association with cultural traits. These patterns of religious cultural
distances were robust to demographic variables and could not be
explained by other potential influences on cultural traits, such as
geographic or linguistic proximity between populations. In addition, cultural similarity among coreligionists was unmoderated by
the degree to which governments restrict religious freedom. This
finding speaks against the self-assortment hypothesis—the idea
that cultural similarity among coreligionists is mainly driven by
people possessing certain beliefs and preferences selecting themselves into a religious tradition that reflects these traits. Contradicting this, religion predicted cultural traits equally in morerestrictive as well as less-restrictive countries. However, these
analyses cannot definitively determine the causal directions between religious traditions and cultural traits and vice versa (80),
nor do they specify how religion may coevolve with a broader
package of cultural traits that are impacted by underlying factors,
such as when religious beliefs and practices might adapt to particular societal ecologies (81, 82). These are important questions
for future research regarding the cultural evolution of religion and

Methods
Data Source. Data were drawn from the WVS (8), Waves 5 to 7 (2005 to 2019).
These datasets contain responses from 243,118 participants from nationally
representative samples of 88 countries around the world. Analyses were
conducted based on various divisions of this data into groups based on respondents’ religious affiliation, level of religiosity, and country of residence.
As preregistered, any groups with fewer than 100 respondents (according to
the grouping criteria of that analyses) were excluded to ensure sufficiently
large samples sizes for a reliable cultural distance estimate.
All data and code for the present analyses are available on the Open
Science Framework (https://osf.io/4gv6d/).
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Cultural Values. Following the criteria used by Muthukrishna et al. (7), the
primary set of variables used to produce a measure of cultural distance included
all values, preferences, beliefs, and self-reported behaviors available in the WVS
that are plausibly culturally transmissible [e.g., excluding demographic characteristics, see Bell et al. (66) for a similar approach]. These variables fall along
several dimensions, covering topics including political views, attitudes toward
strangers and outgroup/ingroup members, religious and moral values, preferences in social relationships and child rearing, and attitudes toward economics,
sexuality, and law. Following the procedure adopted by Muthukrishna et al. (7),
responses to these questions were collapsed into particular response categories,
analogous to alleles in population genetics. To avoid any potentially confounding effect of different response styles across countries, valenced responses
to Likert-type scales were collapsed into positive versus negative response categories (e.g., “strongly agree” and “agree” were combined and “disagree” and
“strongly disagree” were combined; the midpoint “neither” was treated as a
third category). Questions with nominal responses were kept as separate response alleles. A full list of allele categorizations is available in SI Appendix.
We use the CFST metric developed by Muthukrishna et al. (7) (including the
R-code and allele dimensions available in their supplementary materials) to
measure distance between religious groups according to their responses to
these cultural values. The Cultural FST statistic represents the ratio of betweenand within-group variance of particular responses to each question in the WVS
set of cultural values (analogous to how Genetic FST reflects the variance of
particular alleles at a particular locus of a genome). This statistic quantifies the
overall size of cultural differences between any two groups of individuals
(i.e., cultural distance). Unlike other measures of cultural differences, this
metric considers distributions, rather than point estimates of mean differences,
across a range of discrete, potentially orthogonal cultural traits, rather than
considering variation along a single dimension of culture that include continuous, binary, and nominal traits.
Values of CFST can range from 0 (populations are identical) to 1 (equal
sized populations that are largely homogeneous but different). To determine whether cultural distances between groups were statistically significant, 95% CIs for all estimates were calculated by bootstrapping with 1,000
replications (following refs. 7, 66). Larger CFST values indicate greater differences between the patterns of cultural traits in each group and indicate
the degree to which the populations can be considered structured and
separate. FST is a nonlinear metric, meaning, for example, that an FST of 0.6 is
larger but not twice as large as an FST of 0.3. Past research investigating
cultural distances between countries (7) has documented CFST values that
tend to range from 0 to about 0.3, with an average CFST = 0.13 between
countries, indicating substantial overlap and greater similarity than differences between most country-level groups.
Our analyses take two approaches to minimize potential confounds between the religious denomination grouping and other cultural values. First,
we removed the importance of religion or attendance at religious services
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(Vintage, 2013).
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from the set of cultural values for any analyses where importance/attendance
was used as a grouping variable. Second, to test the robustness of the results,
we conducted all analyses using three alternative coding approaches: 1) the
full set of WVS dimensions; 2) all WVS dimensions except the items from the
“beliefs” dimensions, which contain explicitly religious content (e.g.,
whether they believe in God and life after death), but retain attitudes toward moral norms that are not inherently measures of religious commitment but are often intertwined with religious issues (e.g., the justifiability of
homosexuality, abortion, and euthanasia); and 3) only the WVS dimensions
that do not refer to religious or moral beliefs [i.e., financial, group membership, law, political, sexuality, and social relationship dimensions identified by Muthukrishna et al. (7) through principle components analysis].
Grouping Variables.
Religious affiliation. Religious denomination was drawn from WVS variable No.
F025. For most analyses, religious denominations were grouped into broader
categories that collapsed across different subdenominations of larger categories
of world religions, including subdenominations of Christianity (Roman Catholic,
Orthodox, and Protestant/Evangelical/Pentecostal/Other Christian denominations),
Islam (including Sunni, Shia, and a general “Muslim” option), Buddhism, Judaism,
Spiritualism/Paganism (such as Brazilian Candomblé and Umbanda, Haitian
Vodou, and other paganism and spiritualism), and Native or Folk religions.
This approach has the advantage of providing larger sample sizes than were
available for most of the specific unique denominations available in the data
and also aggregated across variability caused by different ways of asking the
religious denomination question in each country. For example, the classification
of Muslims as Sunni versus Shia (rather than a broad “Muslim” category) was
only available in five countries, but where this distinction was available, Sunni
versus Shia were very culturally close (CFST = 0.026 [0.025, 0.031]), and both
Shia (CFST = 0.035 [0.0316, 0.0383]) and Sunni (CFST = 0.026 [0.0238, 0.0304])
were very culturally close to the overall nonspecific Muslim category. Therefore, we collapsed participants who selected Sunni, Shia, or Muslim into a
single Muslim category for our analyses (see SI Appendix for a more-detailed
discussion of these religious denomination classifications).
Religiosity. Two different measures were used as indicators of religious commitment, and analyses were conducted separately using each classification.
Importance of religion to one’s life (WVS variable No. A006) Participants were split
into 1) high importance: those who feel that religion is important (“very important” or “rather important”) and 2) low importance: those who feel that
religion is not important (“not very important” or “not at all important”).
Secondary analyses were also conducted that compare those who state religion is “very important” versus “rather important” versus “not very important” and “not at all important” to allow us to look specifically at the most
devout individuals. Results of these analyses were consistent with the division
of participants into the broader high versus low religious importance categories, presented in the main text (full details are available in the SI Appendix).
Attendance at religious services (WVS variable No. F028) Participants were split
into: 1) high attendance: those who attend religious services more than once a
week or once a week, 2) mid attendance: those who attend religious services
once a month, only on special holy days/Christmas/Easter days or other specific
holy days, and 3) low attendance: those who attend religious services once a
year, less often, or never/practically never.
Data Availability. All data have been deposited in Open Science Framework,
https://osf.io/4gv6d/ (87).
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