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Science and religion around the world: compatibility between 
belief systems predicts increased well-being
Michael E. Pricea and Dominic D. P. Johnsonb

aCentre for Culture and Evolution, Brunel University London, Uxbridge, UK; bDepartment of Politics and 
International Relations, University of Oxford, Oxford, UK

ABSTRACT
Previous research, conducted mainly in Western societies, indicates that 
religious/spiritual (R/S) and pro-science belief systems each relate 
positively to believer well-being, but are perceived as being highly 
incompatible with each other. This perception would presumably 
undermine one’s ability to benefit fully from both systems, leading to 
the research questions examined here: does the perceived 
incompatibility between religion and science vary cross-culturally, and is 
this level of incompatibility itself related to group member well-being? 
Our data set included 55,230 participants from 54 countries, organized 
for analytical purposes into 13 global regions and 11 belief groups. We 
found that perceived incompatibility between R/S and pro-science 
beliefs was indeed characteristic of the West but was not the norm 
cross-culturally. We also found that higher levels of belief system 
compatibility related positively to well-being, and especially to the 
strength of positive associations between well-being and each type of 
belief system. That is, in regions and belief groups that perceived 
higher compatibility, well-being’s positive relationships with R/S and 
pro-science beliefs were both also higher. We speculate about 
compatibility’s potential causal effects on these relationships, noting 
that as compatibility increases, so does the possibility of benefiting 
from one system without forgoing the benefits of the other.
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A large body of evidence now suggests that people who hold religious/spiritual (R/S) beliefs tend to 
experience higher levels of well-being (i.e., physical and mental health) than people who lack such 
beliefs (Diener et al., 2011; Hoogeveen et al., 2023; Koenig, 2015; McCullough et al., 2000; Price & 
Launay, 2020; Stavrova et al., 2013). A smaller but growing number of studies suggest a similar 
relationship between pro-science beliefs and well-being (Aghababaei, 2016; Aghababaei et al., 
2016; Farias et al., 2013; Preston et al., 2023; Stavrova et al., 2016). Although the precise reasons 
why each of these belief systems relate positively to well-being are yet to be conclusively identified, 
there is considerable evidence to suggest that these relationships do in fact exist, at least in the Wes
tern societies in which most of these studies have been conducted. We know much less about how 
widespread these relationships are cross-culturally, and the extent to which they can be replicated 
across different regions of the world and different varieties of R/S belief systems.

We also know little about the relative strengths of pro-science and R/S beliefs as positive predictors 
of well-being—especially when compared within the same study—and whether their relationships 
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with well-being tend to be additive/synergistic (i.e., each explaining unique variance in well-being) or 
mutually exclusive (i.e., competing to explain the same variance in well-being). Given that the “addi
tive/synergistic” expectation seems at least plausible, one could reasonably also expect that people who 
subscribed to both types of belief systems, as opposed to just one or the other, would experience 
higher well-being. Despite these possible advantages, however, subscription to both may be hindered 
by the perception that scientific and R/S belief systems are in conflict with one another. This percep
tion of conflict does appear to be widespread in Western societies (Ecklund & Park, 2009; Evans & 
Evans, 2008; Leicht et al., 2022), but this is another topic on which we lack cross-cultural data, and 
much less is known about the prevalence of this perception on a more global scale.

To investigate these research questions, we used data collected as part of a larger study, which 
focuses primarily on relationships between belief systems and individual well-being cross-culturally. 
This larger study, which will be presented in a separate publication (Price et al., in preparation), was 
designed to test well-being’s relationship with R/S and science as distinct belief systems, and not with 
their perceived compatibility. However, this compatibility might also be a relevant predictor, and our 
data can be used to examine this relevance in a fairly straightforward manner.

Predictions and research questions

The current study involved a mixture of confirmatory and exploratory approaches. Informed by prior 
research (cited above), we could hypothesize—in Western societies at least—positive relationships 
between well-being and each type of belief system, and high perceived incompatibility between the 
two systems. A lack of global comparative studies, however, made it less clear whether the same 
relationships should be expected in non-Western cultures. Similarly, when testing for relations between 
belief system compatibility and well-being, we did not have strong expectations about what we would 
find. It did seem reasonable to expect that relations between belief system compatibility and well-being 
would be positive, based on prior findings (again, cited above) suggesting that each type of belief sys
tem relates positively to well-being. Considering these findings, it also seemed plausible that in groups 
with higher belief system compatibility, it would be more possible for each system to relate positively to 
well-being, without diminishing the other system’s ability to do the same. Nevertheless—although we 
did have specific hypotheses in mind for Western countries (or more precisely, for study populations 
that were more similar to those used in most previous research)—our cross-cultural investigations of 
well-being and belief system compatibility should be considered as largely exploratory, rather than as 
attempts to test specific directional predictions.

To investigate these research questions, we analysed our cross-cultural data to test for hypoth
esized correlations between: (1) R/S beliefs and well-being, (2) pro-science beliefs and well-being, 
(3) belief system compatibility and well-being, (4) belief system compatibility and well-being’s 
relationship to R/S beliefs, and (5) belief system compatibility and well-being’s relationship to 
pro-science beliefs. Further, to examine these hypotheses from a more comprehensive cross-cul
tural perspective, we tested each of them among two different kinds of cross-cultural groupings: 
the global region in which participants lived, and the belief system with which they affiliated.

Methods

Participants

All data analyzed below are available at https://osf.io/aqsp4/. Data were collected between December 
2021 and August 2022 via an online cross-sectional survey created with Qualtrics software. Qualtrics 
also oversaw both data collection—providing access to at least 1,000 participants in each of 54 
countries (listed in Table 1)—as well as translation of the survey from English into 38 other languages, 
assigning professional translators and back-translators for each of the relevant languages. The survey 
was carefully checked and piloted, and back translations were scrutinized and adjustments made 
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Table 1. The 13 global regions and their 54 constituent countries, with descriptive statistics.

Global regions and 
constituent countries n

BHP 
M

BSci 
M

Well- 
being M

BHP-BSci 
compatibility1

BHP-Well- 
being 

association1

BSci-Well- 
being 

association1

r z r z r z

(1) Australia & New Zealand 2007 2.91 3.56 3.42 −.20*** −.20 .31*** .32 .14*** .14
1 Australia 1002 2.88 3.56 3.42 −.14*** −.14 .27*** .28 .17*** .17
2 New Zealand 1005 2.95 3.56 3.42 −.26*** −.27 .34*** .35 .10** .10

(2) Eastern Asia 5138 3.05 3.62 3.40 .00 .00 .31*** .32 .32*** .33
3 China 1005 2.96 3.92 3.84 −.18*** −.18 .08* .08 .55*** .62
4 Hong Kong 1004 3.36 3.71 3.40 .22*** .22 .54*** .59 .26*** .27
5 Japan 1012 2.63 3.43 3.10 −.06 −.06 .31*** .32 .21*** .21
6 South Korea 1106 3.05 3.45 3.33 −.09** −.09 .34*** .35 .13*** .13
7 Taiwan 1011 3.24 3.62 3.36 .03 .03 .44*** .47 .20*** .20

(3) Eastern Europe 7231 3.12 3.70 3.55 −.04*** −.04 .30*** .31 .21*** .21
8 Bulgaria 1020 3.29 3.76 3.66 .01 .01 .29*** .30 .23*** .23
9 Czech 1006 2.89 3.52 3.33 −.07* −.07 .16*** .16 .16*** .16
10 Hungary 1008 3.08 3.57 3.40 −.01 −.01 .31*** .32 .23*** .23
11 Poland 1081 3.02 3.77 3.44 −.04 −.04 .31*** .32 .21*** .21
12 Romania 1077 3.33 3.73 3.68 −.07* −.07 .40*** .42 .18*** .18
13 Russia 1032 3.03 3.73 3.73 −.10** −.10 .22*** .22 .22*** .22
14 Ukraine 1007 3.17 3.84 3.59 −.09** −.09 .35*** .37 .15*** .15

(4) Latin America & Caribbean 7221 3.29 3.69 3.82 −.14*** −.14 .38*** .40 .12*** .12
15 Argentina 1075 2.97 3.83 3.67 −.24*** −.24 .34*** .35 .07* .07
16 Brazil 1036 3.72 3.82 3.90 −.02 −.02 .48*** .52 .12*** .12
17 Chile 1040 3.05 3.75 3.66 −.21*** −.21 .40*** .42 .08** .08
18 Colombia 1000 3.44 3.58 4.04 −.16*** −.16 .36*** .38 .12*** .12
19 Ecuador 1005 3.34 3.47 3.75 −.07* −.07 .39*** .41 .16*** .16
20 Mexico 1020 3.19 3.74 3.88 −.14*** −.14 .32*** .33 .22*** .22
21 Peru 1045 3.30 3.62 3.87 −.09** −.09 .28*** .29 .14*** .14

(5) Northern Africa – – – – – – – – – –
22 Egypt 1029 3.69 3.90 3.71 .25*** .26 .37*** .39 .29*** .30

(6) Northern America 2050 3.14 3.60 3.52 −.27*** −.28 .30*** .31 .11*** .11
23 Canada 1002 2.89 3.70 3.49 −.33*** −.33 .24*** .24 .09** .09
24 United States 1048 3.39 3.51 3.56 −.19*** −.19 .37*** .39 .14*** .14

(7) Northern Europe 6079 2.73 3.59 3.31 −.27*** −.28 .24*** .24 .09*** .09
25 Denmark 1004 2.65 3.58 3.32 −.36*** −.38 .23*** .23 .02 .02
26 Finland 1031 2.68 3.47 3.16 −.29*** −.30 .23*** .23 .10*** .10
27 Ireland 1006 2.96 3.76 3.44 −.23*** −.23 .27*** .28 .08* .08
28 Norway 1001 2.66 3.54 3.23 −.32*** −.33 .23*** .22 .05 .05
29 Sweden 1008 2.64 3.58 3.45 −.30*** −.31 .18*** .18 .13*** .13
30 United Kingdom 1029 2.80 3.62 3.27 −.18*** −.18 .31*** .32 .10** .10

(8) South-eastern Asia 6112 3.58 3.67 3.86 .12*** .12 .37*** .39 .40*** .42
31 Indonesia 1043 3.96 3.90 4.06 .32*** .33 .43*** .46 .38*** .40
32 Malaysia 1002 4.00 3.64 3.93 .08** .08 .48*** .52 .15*** .15
33 Philippines 1003 3.68 3.64 3.80 .29*** .30 .58*** .66 .43*** .46
34 Singapore 1007 3.57 3.43 3.56 .16*** .16 .48*** .52 .32*** .33
35 Thailand 1041 3.28 3.61 3.77 .10** .10 .38*** .40 .52*** .58
36 Vietnam 1016 3.02 3.82 4.01 −.11*** −.11 .09** .09 .46*** .50

(9) Southern Asia – – – – – – – – – –
37 India 1007 3.73 3.84 3.93 .28*** .29 .57*** .65 .41*** .44

(10) Southern Europe 4172 2.93 3.78 3.48 −.22*** −.22 .31*** .32 .13*** .13
38 Greece 1046 2.92 3.72 3.44 −.30*** −.31 .31*** .32 .13*** .13
39 Italy 1063 2.91 3.75 3.32 −.16*** −.16 .37*** .39 .06* .06
40 Portugal 1018 3.21 3.85 3.61 −.19*** −.19 .29*** .30 .09** .09
41 Spain 1045 2.70 3.82 3.57 −.27*** −.28 .25*** .26 .19*** .19

(Continued ) 

RELIGION, BRAIN & BEHAVIOR 3



where necessary, prior to implementation. The total N was 55,230, of which 49.2% described them
selves as female, 50.2% as male, and 0.6% as other/decline to state. Participants indicated their age in 
years by selecting one of 13 age categories, ranging from “18-24” to “80 or above”; the mean response 
for the 13 categories was 3.83 (SD 2.61), representing a mean age of late 30s.

The first part of the survey involved a series of scale variables, presented in random order, related 
to well-being and worldviews. The second part focused on demographic variables, including R/S 
group affiliation, also presented in random order. Variables relevant to the present study are 
described in more detail below. Participants took an average of 15 and a half minutes (15:30) to 
complete the survey (M = 930 seconds, SD = 2,269).

Several precautions were taken to maximize data quality, including all of Qualtrics’ standard qual
ity control protocols, such as excluding participants who finished the survey too quickly or too slowly 
(<200 s or >24 h), or whose free text responses indicated a lack of seriousness or reliability (e.g., if they 
entered a meaningless string of keyboard characters). We also introduced two additional quality-con
trol measures of our own, by excluding participants who (1) failed either of two attention check ques
tions in which they had to choose the correct numerical response (out of five choices) to a question 
such as “Which number is greater than 50?”, or (2) reported a country of residence that differed from 
Qualtrics’ intended survey location. This latter precaution helped avoid potential discrepancies 
between one’s location while taking the survey and one’s actual country of residence (e.g., if an Argen
tinian participant took the survey while on vacation in Chile, they would have been excluded).

Variables and units of analyses

As noted above, data were collected as part of a larger study, focused mainly on testing predictions 
about relationships between beliefs and well-being at the individual level. These predictions were 
designed to test the theory that cross-culturally, R/S beliefs serve a motivational function by pro
moting optimism and sense of purpose in life among R/S believers. We refer to this as the “biocul
tural adaptive motivational system” (BAMS) theory of R/S beliefs (Price et al., in preparation). 
According to BAMS, R/S beliefs encourage optimism and sense of purpose because they universally 
entail “belief in a higher plan” (BHP), that is, the belief that one’s own life is following the plan of 

Table 1. Continued.

Global regions and 
constituent countries n

BHP 
M

BSci 
M

Well- 
being M

BHP-BSci 
compatibility1

BHP-Well- 
being 

association1

BSci-Well- 
being 

association1

r z r z r z

(11) Sub-Saharan Africa 3035 3.96 3.57 4.10 −.02 −.02 .39*** .41 .18*** .18
42 Kenya 1004 4.10 3.54 4.26 −.04 −.04 .42*** .45 .15*** .15
43 Nigeria 1005 3.93 3.72 4.32 .01 .01 .41*** .44 .16*** .16
44 South Africa 1026 3.85 3.46 3.72 −.04 −.04 .37*** .39 .14*** .14

(12) Western Asia 4041 3.49 3.74 3.75 .04** .04 .45*** .48 .27*** .28
45 Israel 1008 3.09 3.59 3.59 −.22*** −.22 .36*** .38 .17*** .17
46 Saudi Arabia 1000 3.69 3.67 3.88 .28*** .29 .46*** .50 .36*** .38
47 Turkey 1013 3.45 4.04 3.73 .09** .09 .52*** .58 .31*** .32
48 United Arab Emirates 1020 3.71 3.66 3.81 .17*** .17 .44*** .47 .30*** .31

(13) Western Europe 6108 2.93 3.39 3.40 −.13*** −.13 .25*** .26 .16*** .16
49 Austria 1008 2.94 3.35 3.36 −.14*** −.14 .23*** .23 .13*** .13
50 Belgium 1001 2.94 3.45 3.27 −.14*** −.14 .27*** .28 .19*** .19
51 France 1050 2.87 3.47 3.52 −.03 −.03 .29*** .30 .22*** .22
52 Germany 1039 2.88 3.38 3.38 −.10** −.10 .28*** .29 .16*** .16
53 Netherlands 1005 2.92 3.40 3.41 −.19*** −.19 .21*** .21 .12*** .12
54 Switzerland 1005 3.03 3.33 3.44 −.16*** −.16 .23*** .22 .12*** .12

Note: *p < .05, **p < .01, ***p < .001. 1Pearson’s r and Fisher’s z are both shown; the latter was used in most analyses. BHP = belief 
in a higher plan, BSci = pro-science beliefs. Region names follow UN designations.
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some kind of higher power(s), and that this plan will ultimately serve the best interests of the 
believer. Our decisions about which variables to measure, and how to measure them, were 
influenced by the fact that the main purpose of the larger study was to test this BAMS theory. 
These decisions were also guided by our need to measure variables using simple, non-idiomatic 
language that would translate easily and clearly from English into 38 other languages. All scale vari
ables were measured on a 1–5 Likert scale from “strongly disagree” to “strongly agree” and are pre
sented fully in the Appendix. Below we explain the logic and measurement of these variables.

Belief in a higher plan (BHP)
As noted above, BHP is the belief that one’s life is following a plan, devised by some higher 
power(s), to serve one’s own long-term interests. Our own pilot testing, as well as our reading of 
the cross-cultural religiosity literature, suggested that BHP would be an important aspect of not 
just all major world religions, but also of the more informal spirituality exhibited by many people 
who are unaffiliated with any organized religion (i.e., the “spiritual but not religious” [Fuller, 2001]). 
Because our study focused on the psychological core (or common underlying characteristics) of 
religiosity and spirituality cross-culturally, and not on the behaviors or beliefs of any particular reli
gious or spiritual tradition, BHP served as a relatively universal measure of general R/S beliefs cross- 
culturally. BHP was the mean of an original 6-item scale variable (α = .91), composed of items like “I 
believe that events in my life are following a higher plan (that is, a plan made by a religious or spiri
tual power or powers)” and “When something bad happens to me, I often believe it’s part of a 
higher plan that will be good for me in the long term.”

Well-being
We conceptualized well-being as the composite of (1) optimism, defined as a dispositional tendency 
to have positive expectations about one’s own future (Carver et al., 2010), and (2) sense of purpose 
in life, defined as the perception that one’s efforts in life are directed towards important overarching 
goals and ambitions (Steger et al., 2006). Large literatures document the positive relationships 
between physical/mental health and both dispositional optimism (Carver et al., 2010; Conversano 
et al., 2010; Jacobs et al., 2021; Koga et al., 2022; Lee et al., 2019; Peterson, 2006; Taylor, 1989) and 
sense of purpose (Hill & Turiano, 2014; Lewis, 2020; McKnight & Kashdan, 2009; Schaefer et al., 
2013). Our measure of optimism consisted of the three optimism items (e.g., “In uncertain 
times, I usually expect the best”) from the Revised Life Orientation Test (LOT-R; Scheier et al., 
1994), the most widely-used and well-validated measure of dispositional optimism. Our measure 
of sense of purpose consisted of the three “purpose” items (e.g., “My life has a clear sense of pur
pose”) from another widely used measure, the Presence of Meaning Scale (Steger et al., 2006). These 
two psychological constructs are complementary not just because both are core components of 
psychological well-being, but because they are widely regarded as serving the same adaptive func
tion, with consequences for physical well-being as well: both optimism (Carver & Scheier, 2014; 
Sharot, 2011) and sense of purpose (Lewis, 2020; McKnight & Kashdan, 2009; Scheier et al., 
2006; Steger, 2013) are typically seen as motivational mechanisms, inspiring individual striving 
in the pursuit of adaptive goals (and thus increasing the probability of goal achievement). Combin
ing both three-item measures into one variable made sense not only in light of this functional simi
larity, but also from the perspective of principal component analysis: the six items produced just 
one component with an Eigenvalue > 1.0, explaining 52% of the total variance, with each item’s fac
tor loading being at least .60. Well-being was the mean of these six items (α = .81).

Pro-science beliefs (BSci)
We considered using an already-published measure of pro-science beliefs, such as that from Farias et al. 
(2013) or Kitchens and Phillips (2021). However, both of these scales include some items that require 
participants to choose between pro-science and R/S beliefs in a zero-sum way (e.g., “The scientific 
method is the only reliable path to knowledge” in Farias et al., 2013), which could bias responses towards 
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overstating the incompatibility of pro-science and R/S beliefs. In addition, the Kitchens and Phillips 
(2021) scale is intended to pair with an analogous measure of R/S beliefs which describes religious or 
spiritual power in agentic terms, as “God (or gods),” reducing their applicability to R/S belief systems 
such as Buddhism and some kinds of informal spirituality. We therefore created an original “pro-science 
beliefs” (BSci) scale, designed to be maximally universal, and minimally likely to presuppose or imply 
science/religion incompatibility. BSci was composed of items like “I am a strong believer in the power of 
science to reveal the truth about the world” and “I have LESS respect for science than most people do in 
my society” (reverse-coded). BSci was the mean of these six items (α = .82).

Belief group affiliation
To report their affiliation, participants were first asked “Do you believe in some kind of religious/spiri
tual power or powers?”. The 7,577 (13.7%; all percentages given in this paragraph are out of the study’s 
total N of 55,230) who chose “unsure” were grouped into a single category. The 15,610 (28.3%) who 
chose “no” were sub-categorized according to a follow-up question asking whether they self-identified 
as “atheist” (n = 7,630, 13.8%) or not (n = 7,980, 14.4%). The 32,043 (58.0%) who chose “yes” were then 
asked to choose one of the following as their sole or primary affiliation: (1) Christian (n = 17,228, 
31.2%), (2) Muslim (n = 5,990, 10.8%), (3) Buddhist (n = 2,181, 3.9%), (4) Folk, indigenous, or tra
ditional (n = 960, 1.7%), (5) Hindu (n = 853, 1.5%), (6) Jewish (n = 515, 0.9%), (7) Taoist (n = 269, 
0.5%), (8) Other religious/spiritual beliefs (n = 1,851, 3.4%), or (9) “I am unsure how to describe my 
religious/spiritual beliefs” (n = 2,196, 4.0%). Choices 1–7 were included because, according to the latest 
available figures from the Pew Research Center (Hackett et al., 2012), each of these R/S affiliations 
could plausibly constitute at least 5% of the population in at least one of the study’s 54 countries. 
Choices 8–9 were included to account for adherents to all other R/S belief systems, including “infor
mally spiritual” people who did not identify as being affiliated with any organized religion. To simplify 
the analysis, the relatively small number of Taoists were added to the “other religious/spiritual beliefs” 
category, leaving eight possible R/S group affiliations. Some religions included further drill-down 
choices, so participants could indicate a more specific affiliation or denomination (e.g., Shia versus 
Sunni Muslim). However, again to avoid complicating the current analyses, we will here be considering 
only these eight broad R/S group affiliations. Combined with the one “unsure” and two “no” categories 
(“no” and atheist, and “no” but not atheist), we had a total of 11 belief groups.

Global region
Although our sample of 54 countries was globally diverse, with six continents represented, all global 
regions were not equally represented (e.g., there were seven countries from eastern Europe, but only 
one from southern Asia). Global proximity entails increased likelihood of sociocultural non-indepen
dence (that is, countries may tend to share similar variable values just because of geographical proxi
mity, rather than because of any more fundamental shared underlying characteristics), so unequal 
regional representation increased the risk of country-level analyses producing misleading results. 
The effect would be one of overweighting apparent associations from countries that occur in clusters. 
To mitigate this risk, we used the same method as Moon et al. (2022): we grouped the 54 countries 
into 13 global regions, in accordance with United Nations “sub-region” designations (United Nations, 
2023; all terminology used here to describe these regions is consistent with the labels used by the UN). 
Although grouping of the 54 countries into 13 more statistically independent regions reduced our N, 
it permitted an analysis that was more reliable inferentially, and also more comparable to our analysis 
at the belief group level, which involved a similar scale of grouping (N = 11).

BHP-BSci compatibility
We measured compatibility between R/S and pro-science belief systems by looking at the associ
ation between BHP and BSci within each global region or belief group. A stronger positive relation
ship between BHP and BSci within region X, for example, indicates higher compatibility: 
individuals in region X who were higher in BHP also tended to be higher in BSci. To measure 
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this relationship, we took the Pearson’s r between BHP and BSci and converted it to Fisher’s z. This 
conversion was made because the distribution of r becomes skewed at large values and thus more 
likely to violate the assumptions of parametric analysis. We then used these z scores for most ana
lyses, comparing z scores across regions and belief groups.

BHP-Well-being association and BSci-Well-being association
These variables indicate well-being’s associations with BHP and BSci respectively, within each 
region or belief group. We measured these associations in the same way as belief system compat
ibility above: we took the Pearson’s r between BHP-Well-being and BSci-Well-being respectively, 
converted them to Fisher’s z, and used these z values in subsequent analyses.

The study was approved by the College of Health, Medicine and Life Sciences Research Ethics 
Committee at Brunel University London (reference 26025-A-May/2022- 39620-1).

Results

All reported p values are two-tailed. Our first task was to confirm the expectation that BHP would be 
higher among participants who claimed an R/S group affiliation. BHP among the 58.0% of partici
pants who responded “yes” to “Do you believe in some kind of religious/spiritual power or powers?” 
(M = 3.64, SD = 0.83), compared to that among the 13.7% who responded “unsure” (M = 2.93, SD =  
0.80), was significantly higher (t[39,618] = 67.53, p < .001). BHP among the unsure, in turn, compared 
to that among the 28.3% who responded “no” (M = 2.42, SD = 1.00), was again significantly higher (t 
[23,185] = 38.85, p < .001). BHP means for all 11 belief groups are compared in Figure 1.

Table 1 lists the 13 global regions and their constituent countries, along with descriptive statistics 
at both the regional and country levels. BHP-BSci compatibility scores at the regional level confirm 
that, as expected, BHP and BSci tend to be significantly negatively related in the Western societies 
on which most research has focused, including northern America (r[2,048] = −.27), northern 
Europe (r[6,077] = −.27), western Europe (r[6,106] = −.13), Australia and New Zealand (r[2,005]  
= −.20), and southern Europe (r[4,170] = −.22), with all p values <.001. Out of the six Asian or Afri
can regions, however, the BHP-BSci relationship was non-significant in two cases (sub-Saharan 
Africa and eastern Asia, both p values ≥ .222), and significantly positive in four cases, ranging 
from r(4,039) = .04 in western Asia to r(1,005) = .28 in southern Asia, with all p values ≤.005.

Table 2 shows descriptive statistics for all continuous study variables, at the levels of both the 
global region (below the diagonal) and the belief group (above the diagonal). For descriptive pur
poses, Table 2 presents all 15 intercorrelations at each level. As noted above, however, only five 
correlations at each level were relevant to the predictions and research questions of the current 
study.

The five pairs of correlations testing our main hypotheses are illustrated in Figures 2a-b–6a-b. In 
evaluating their significance, we employed Bonferroni-adjusted p values to account for the fact that 
we ran ten correlations. Standard Bonferroni corrections (which, here, would be α = .05/10 = .005) 
address Type I errors (false rejections of the null hypothesis), but they also increase Type II error 
rates which reduces power in detecting genuine associations. Thus, a “sequential” Bonferroni technique 
can be applied, which eliminates Type I errors as in the normal Bonferroni method, but which also con
trols for increased Type II error rates (Rice, 1989). Each test is checked for significance under new sig
nificance thresholds given by pi ≤ α / (1 + k − i), in which all p values are ranked in ascending order (p1, 
p2, … , pi) for k tests, so the adjustment thus gives a different critical p-value for each test. All correlations 
reported below remained significant under their corrected Bonferroni-adjusted p value, except the one 
noted as marginally significant (note that none of the relationships identified as significant would 
change under the standard Bonferroni method either).

The first correlation of interest is between BHP and well-being, and is significantly positive 
among both belief groups (Figure 2a; r[9] = .90, p < .001) and global regions (Figure 2b; r[11]  
= .94, p < .001). Second is the correlation between BSci and well-being, which is comparatively 
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weak, being non-significantly negative among belief groups (Figure 3a; r[9] = −.17, p = .618) and 
non-significantly positive among regions (Figure 3b; r[11] = .39, p = .194). Tests of the third, fourth, 
and fifth hypotheses indicate that, as belief system compatibility (as measured by z scores) gets 
higher, so does: 

1. Well-being, at the levels of both the belief group (Figure 4a; r[9] = .89, p < .001) and region 
(Figure 4b; r[11] = .61, p = .026); this latter correlation was marginally significant, just shy of 
the sequential Bonferroni-adjusted threshold of p < .017 (α / [1 + k − i] = .05 / [1 + 10–8] = .05 
/ 3, as the 8th highest ranked p value among our hypothesis tests).

2. The positive relationship between BHP and well-being (as measured by z scores), at the levels of 
both the belief group (Figure 5a; r[9] = .92, p < .001) and region (Figure 5b; r[11] = .74, p = .004).

Table 2. Intercorrelations and descriptive statistics for global regions and belief groups.

(1) (2) (3) (4) (5) (6) M SD N

(1) BHP – −.39 .90*** .91*** .84** .54 3.32 0.52 11
(2) BSci .46 – −.17 −.08 −.12 .18 3.63 0.12 11
(3) Well-being .94*** .39 – .89*** .88*** .70* 3.64 0.20 11
(4) BHP-BSci compatibility .76** .61* .61* – .92*** .79** 0.05 0.22 11
(5) BHP-Well-being association .75** .59* .76** .74** – .77** 0.38 0.15 11
(6) BSci-Well-being association .59* .48 .46 .90*** .68* – 0.27 0.12 11
M 3.27 3.67 3.63 −0.05 0.37 0.22 – – –
SD 0.38 0.13 0.24 0.19 0.11 0.12 – – –
N 13 13 13 13 13 13 – – –

*p < .05, **p < .01, ***p < .001. Statistics for the 11 belief groups are above the diagonal, and statistics for the 13 global regions 
are below the diagonal. BHP = belief in a higher plan, BSci = pro-science beliefs.

Figure 1.  Mean BHP (Belief in a Higher Plan) among 11 belief groups. Each group’s mean BHP is presented within their bar, 
and each group’s n is presented below their name. Participants were asked “Do you believe in some kind of religious/spiritual 
power or powers?”, and could answer “yes” (represented by blue bars), “unsure” (green bar) or “no” (yellow bars). “Yes” respon
ders self-categorized further into specific R/S groups (“R/S undefined” denotes “I am unsure how to describe my religious/spiritual 
beliefs”). “No” responders self-categorized further based on whether they identified as “atheist” or not.
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Figure 2. (a) and (b) Correlation between belief in a higher plan and well-being. Points represent mean values for belief 
groups on top (r[9] = .90, p < .001), and global regions on the bottom (r[11] = .94, p < .001). Notes for Figures 2a, b through 
6a, b. Scatterplots include linear fit line and are presented in pairs, to show how the same two variables relate among belief 
groups (figure a, above) and global regions (figure b, below). Belief group data point colors are consistent with Figure 1, 
with blue indicating “yes” responses to “Do you believe in some kind of religious/spiritual power or powers?”, green indicating 
“unsure,” and yellow indicating “no.” Scales are consistent across scatterplot axes, with x-axis scales ranging from 2 to 4 (BHP and 
BSci) or −.40 to .60 (belief system compatibility), and y-axis scales ranging from 3.2 to 4.2 (well-being) or .00 to .80 (associations 
between BHP-well-being and BSci-well-being). The belief group label “Relig / Spirit (but can’t describe)” indicates “I am unsure 
how to describe my religious/spiritual beliefs.” To account for multiple testing, a sequential Bonferroni correction was applied to 
p values; all significant correlations remained significant following this adjustment, except one which fell to marginal significance 
(Figure 4b).
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3. The positive relationship between BSci and well-being (as measured by z scores), at the levels 
of both the belief group (Figure 6a; r[9] = .79, p = .004) and region (Figure 6b; r[11] = .90, 
p < .001).

In the next stage of our analysis, we examined the relationships between well-being and each of 
the two belief systems in more detail. For reasons noted above, most of our analyses treated the 54 
countries not as independent observations but as members of 13 regions. To test the combined 
effects of BHP and BSci on well-being, however, we analysed all countries independently, as 

Figure 3. (a) and (b). Correlation between pro-science beliefs and well-being. Points represent mean values for belief groups 
on top (r[9] = −.17, p = .618), and global regions on the bottom (r[11] = .39, p = .194).
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the larger N was better suited for multivariate analyses. Multiple linear regression (Table 3) indi
cated that BHP and BSci together explained 66% of the variance in country-level well-being (R2- 
adj = .66, F[2, 51] = 52.71, p < .001), with significant unique variance explained by both BHP (β  
= .72, p < .001) and BSci (β = .26, p = .003). Country-level zero-order correlations between well- 
being and each belief system were also significantly positive, but not equally so: the Pearson’s r 
for BHP and well-being (r[52] = .78, p < .001) was significantly higher than it was for BSci and 
Well-being (r[52] = .44, p < .001; Fisher’s r to z transformation for dependent samples, z = 3.00, 
p < .001).

Figure 4. (a) and (b) Correlation between belief system compatibility and mean well-being. Belief groups on top (r[9] = .89, 
p < .001), global regions on the bottom (r[11] = .61, p = .026; Bonferroni-corrected p threshold = .017).
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Finally, the distribution of points in Figures 4a, 5a, and 6a suggests that belief group compat
ibility scores are lower among the three “no” or “unsure” R/S belief groups (represented by yellow 
and green points) than among the eight “yes” R/S belief groups (blue points). A t-test confirmed 
this difference: belief group compatibility Fisher’s z scores for “no/unsure” groups (M = −.22, 
SD = .13), compared to “yes” groups (M = .16, SD = .14), were significantly lower (t[9] = 3.99, 
p = .003).

Figure 5. (a) and (b) Correlation between belief system compatibility and BHP-well-being association. Belief groups on top 
(r[9] = .92, p < .001), global regions on the bottom (r[11] = .74, p = .004).
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Figure 6. (a) and (b) Correlation between belief system compatibility and BSci-well-being association. Belief groups on top 
(r[9] = .79, p = .004), global regions on the bottom (r[11] = .90, p < .001).

Table 3. Linear regression of Well-being on BHP and BSci (N = 54 countries).

Predictor β t p

Correlations

ToleranceZero-order Partial Part

BHP .72 8.67 <.001 .78 .77 .69 .94
BSci .26 3.18 .003 .44 .41 .25 .94

Note: Total R = .82, R2-adj = .66, F(2, 51) = 52.71, p < .001. BHP = belief in a higher plan, BSci = pro-science beliefs.
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Discussion

As noted earlier, research conducted mainly in Western cultures has indicated a positive relation
ship between well-being and both religious/spiritual (R/S) beliefs (Diener et al., 2011; Hoogeveen 
et al., 2023; Koenig, 2015; McCullough et al., 2000; Price & Launay, 2020; Stavrova et al., 2013) 
and pro-science beliefs (Aghababaei, 2016; Aghababaei et al., 2016; Farias et al., 2013; Preston 
et al., 2023; Stavrova et al., 2016). One goal of our study was to test whether these relationships 
hold cross-culturally. Our analysis of 55,230 participants, drawn from 54 countries and divided 
into 13 global regions and 11 belief groups, produced strong support for a positive association 
between well-being and R/S beliefs among all three social configurations (country, region, and belief 
group). Support for a positive relationship between well-being and pro-science beliefs was more 
mixed: this relationship was significantly positive at the country level, non-significantly positive 
at the regional level, and non-significantly negative at the belief group level. These latter two 
non-significant results should not be construed as evidence against the view that pro-science beliefs 
and well-being are often positively related, however, especially given our small sample sizes for the 
correlations among regions and belief groups. Further, although our analysis focused hardly at all 
on relationships between belief systems and well-being at the individual level, even a cursory glance 
at Table 1 makes clear that among individuals (from which these data and the correlations pre
sented are derived), relationships between well-being and each type of belief system are significantly 
positive in the overwhelming majority of the 54 countries included in our study. In-depth analyses 
of such individual-level relationships require multilevel modelling techniques and, as noted above, 
will be examined in greater detail in a forthcoming publication (Price et al., in preparation).

Our study also sought to confirm the expectation of perceived belief system incompatibility in 
Western cultures (Ecklund & Park, 2009; Evans & Evans, 2008; Leicht et al., 2022), and to investi
gate the extent of such incompatibility from a cross-cultural perspective. Our results indicated that 
perceived incompatibility between R/S and pro-science belief systems is indeed typical of Western 
societies, but atypical of societies that have less often been the focus of research, especially those in 
Asia and Africa. We also found that perceived belief system incompatibility, when considered at the 
level of the belief group as opposed to the global region, is significantly higher among people who 
lack R/S beliefs than among those who hold them. In other words, this incompatibility exists more 
as the result of people who are low in R/S beliefs being high in pro-science beliefs, as opposed to 
people who are high in R/S beliefs being low in pro-science beliefs. Similar results are reported 
by Leicht et al. (2022), who found that UK and Canadian participants who were less religious per
ceived a greater degree of conflict between religion and science.

The primary focus of our study was not just to test whether existing expectations generalize 
across the globe, however, but to explore the extent to which belief system compatibility is itself 
related to well-being among both global regions and belief groups. Of the six correlations we ran 
to investigate this issue, five remained significant after correcting for multiple inference testing 
and one remained marginally so. Among both regions and groups, belief system compatibility 
(i.e., the degree of positive association between R/S and pro-science beliefs) tended to relate posi
tively to general well-being, and in particular to the strength of the positive associations between 
well-being and each type of belief system. That is, in regions and belief groups characterized by 
higher belief system compatibility, positive relationships between well-being and R/S beliefs, and 
between well-being and pro-science beliefs, were also higher.

We should reiterate that analyses involving belief system compatibility were both exploratory 
and correlational. Post-hoc explanations for correlational findings should be considered with a 
reasonable degree of caution and scepticism. With this caveat in mind, we can at least speculate 
about why increased belief system compatibility is associated with stronger positive relationships 
between well-being and each type of belief system. The simplest and most plausible explanation 
may be that higher perceived zero-sum competition between science and R/S would tend to 
lower the potential net benefits that could be gleaned from each belief system. That is, the more 
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one perceives that accepting benefits from one belief system must entail forfeiting those from the 
other, the more difficult it becomes for one to benefit fully from either system, and to thus 
benefit cumulatively or synergistically from both. An analogy could be made with a food that is deli
cious but unhealthy. If your favorite food were discovered to be so unhealthy that you were advised 
to quit eating it, this news might reduce your ability to continue enjoying that food. It might also, 
however, dampen your enthusiasm for prioritizing health. You might consider, for example, that 
the health benefits of quitting were worth less to you than remaining able to enjoy the food. What
ever your conclusion, the more you perceived zero-sum competition between these two sources of 
benefit (the food and good health), the lower each source’s net value would seem to you: the benefits 
of eating the food would now seem reduced by the costs of not quitting, and vice versa.

What about the possible advantages of pessimism?

As noted above, our data were collected in a larger study, testing an evolutionary theory of R/S 
which sees dispositional optimism—that is, how optimistic one usually feels about one’s own 
future—as serving a motivational function that promotes well-being. Our emphasis on optimism 
has raised the question of whether the potential adaptiveness of pessimism should be given similar 
consideration. After all, in many ancestral situations—for example, in deciding whether to take a 
journey that, realistically, you would probably not survive—pessimism could have easily been the 
more adaptive strategy. This is an important point, and one of us has published on the advantages 
of pessimism and negativity under certain circumstances (Johnson & Tierney, 2018), and of opti
mism and overconfidence under others (Johnson, 2004; Johnson et al., 2006; Johnson & Fowler, 
2011). Either can be adaptive in the right context or domain.

Some confusion on this issue may result from optimism being conceptualized in at least two 
different ways. Most importantly, psychologists often distinguish between “state” and “trait” opti
mism. State optimism is more temporary, and related to one’s specific mood or situation, whereas 
trait optimism is a more stable aspect of personality, and a measure of how optimistic one usually 
feels about one’s future (Kluemper et al., 2009; Malouff & Schutte, 2017). When trait optimism is 
not being contrasted directly (and required to rhyme) with state optimism, it is usually referred to as 
“dispositional” optimism. Whereas the adaptiveness of state optimism (versus state pessimism) 
should indeed be highly situation-dependent, this is less true of dispositional optimism, which 
has far more frequently been found to have important positive links to long-term physical/mental 
health (Carver et al., 2010; Conversano et al., 2010; Jacobs et al., 2021; Koga et al., 2022; Lee et al., 
2019; Peterson, 2006; Taylor, 1989).

Ultimately, we focused on dispositional optimism because of evidence suggesting that compared 
to other types of optimism or pessimism, dispositional optimism was probably especially adaptive, 
on average, in ancestral human populations. One key piece of evidence is that human nature seems 
to be characterized by an “optimism bias” (Dricu et al., 2020; Monzani et al., 2021; Sharot, 2011), 
which leads people to overestimate the chances of good things, and underestimate the chances of 
bad things, happening to them. This bias seems relatively stable across situational domains (i.e., 
more trait-like than state-like [Baranski et al., 2021]), and also across cultures: based on samples 
from 142 countries, Gallagher et al. (2013) found that individuals in 141 of these countries (all 
but Japan) expected, on average, that their life satisfaction would be higher in the future than it 
was in the present. Similarly, Baranski et al. (2021) found that in all 61 countries included in 
their study, dispositional optimism scores were above the neutral midpoint (i.e., biased towards 
optimism). Tendencies similar to the optimism bias have also been observed in the forms of positive 
illusions (Taylor & Brown, 1988) and overconfidence (Johnson & Fowler, 2011). All such tendencies 
likely have a similar evolutionary explanation: the more people believe that a positive outcome is 
possible, the harder they strive to achieve it, which increases the chances of it actually occurring. 
As noted by Taylor and Brown (1988, p. 199), “a chief value of these illusions may be that they 
can create self-fulfilling prophecies.” This idea—that the optimism bias evolved to serve a 
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motivational function—is consistent with the tendency of behavioral scientists to regard optimism 
as a motivational mechanism (Carver & Scheier, 2014; Sharot, 2011). Thus, it could be adaptive for 
both psychological and physical well-being.

Indeed, additional evidence for this motivational function is provided by behavioral studies, 
which have associated dispositional optimism with increased striving and success across a variety 
of domains. Dispositional optimists seem relatively motivated to pursue healthy behaviors, such 
as exercise and abstinence from smoking (Boehm et al., 2013; Carver & Scheier, 2014; Ryu et al., 
2023). They also seem advantaged in social domains: their persistence in building and maintaining 
social ties seems to explain why they have relatively satisfying relationships (Assad et al., 2007; 
Srivastava et al., 2006; Parise et al., 2017) and large social networks (Andersson, 2012). Dispositional 
optimism seems to also pay off in competitions for status and resources, in arenas such as entrepre
neurial (Ben Fatma et al., 2024; Crane & Crane, 2007; Lindblom et al., 2020), athletic (Ortín-Mon
tero et al., 2018; Santana et al., 2023), and professional (Puri & Robinson, 2007; Segerstrom, 2007). 
Optimism appears to be motivating across domains not just because optimists expect their striving 
to pay off, but because they are less deterred by the prospect and experience of negative outcomes. 
They are more likely to perceive that they can prevent negative outcomes (Conversano et al., 2010), 
more resilient to the stress of such outcomes (Solberg Nes et al., 2006), and more likely to perceive 
such outcomes as ultimately advantageous opportunities for learning and growth (Lechner et al., 
2006).

Limitations

Several limitations to the above study have already been noted: the analysis was largely exploratory, 
results were only correlational, and our main units of analysis (regions and belief groups) were both 
small in number. We mitigated the risk of non-independent observations by consolidating the 54 
countries into 13 global regions. However, at one point in our analysis we also opted to accept this 
risk, in order to conduct a multiple regression analysis that would reveal how much unique variance 
in well-being, across all 54 countries, was explained by each of the two belief systems. We have no 
reason to believe that geographical clustering would necessarily undermine that particular insight. 
Important questions remain—such as the relationships between key variables at the individual level 
and from a multilevel perspective, and the precise characteristics of R/S and pro-science belief sys
tems that may explain their positive relationships with well-being—which offer several avenues for 
future work, some of which will be explored in a separate publication (Price et al., in preparation).

Another limitation involved our use of an online sample, procured by Qualtrics. Although we did 
not impose many explicit participation criteria—beyond requiring participants to be 18 or older, and 
instructing Qualtrics to aim for equal gender ratios—this sampling technique entails some built-in 
biases. Most notably, it requires literate participants who are willing and able to complete an online 
study, and incentivized mainly, we presume, by the payment they received for doing so. We do not 
harbour any specific concerns about how sampling bias may have influenced our findings. However, 
all interpretations of these data should keep in mind that samples are not necessarily nationally repre
sentative, and only include residents who were inclined to participate in a paid online study.

Conclusion

We hope our study will stimulate increased consideration of belief system compatibility as a pre
dictor, and possible cause, of enhanced well-being. If causation could be demonstrated, then the 
perceived incompatibility between R/S and pro-science belief systems would become not just a mat
ter of academic or cultural debate, but an issue with important repercussions for psychological well- 
being and, therefore, public health. In order to maximize the well-being of individuals and societies, 
one might want to consider ways to promote belief system compatibility within social groups. Even 
with good evidence for such causation, however, incompatibility-reduction efforts would probably 
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still seem objectionable to many people, perhaps especially to the most “extremist” proponents of 
each belief system (i.e., the most anti-R/S and pro-science, and the most pro-R/S and anti-science). 
Extremists might be more likely to interpret “reduced incompatibility” as “enforced compromise,” 
and less likely to see any value in compromising with the other side. To reduce the likelihood of 
such conflict, incompatibility-reduction efforts should avoid prescribing compromises that both 
sides do not perceive as advantageous. If creationists and evolutionists were forced to cooperatively 
author a biology textbook, for example, which required each side to defer to the other side 50% of 
the time, the resulting textbook would probably be regarded by both sides as wholly unacceptable.

Although incompatibility-reduction efforts would involve many challenges, our results indicate 
that this perceived incompatibility prevails chiefly in Western societies, especially among people 
who are lower in R/S beliefs. This perception, then, is not inevitable in all societies or typical in 
any global cross-cultural sense. Indeed, these findings suggest we may have much to learn about 
how different belief systems are better able to operate alongside each other, across cultures and 
belief groups (notably among Hindus and Muslims, and residents of Asian countries). None of 
this is to say, of course, that the conflicts that have actually occurred between R/S and pro-science 
belief systems have been illusory or trivial. Some of these conflicts remain as heated as ever in cer
tain contemporary contexts, and have for decades proven exceedingly difficult to overcome. Never
theless, results presented above suggest that the goal of resolving them is both achievable and 
worthwhile: such conflicts are not the norm across cultures, and their absence is associated with 
measurable benefits for the well-being of both individuals and societies.

Acknowledgements
We are grateful to the Issachar Fund and the Templeton Religion Trust, whose support made this project possible 
(grant number TRT0207). We also thank our editor and anonymous reviewers from Religion, Brain and Behavior 
for their valuable contributions.

Disclosure statement
No potential conflict of interest was reported by the author(s).

Funding
This work was supported by The Issachar Fund and the Templeton Religion Trust [grant number TRT0207].

References
Aghababaei, N. (2016). Scientific faith and positive psychological functioning. Mental Health, Religion and Culture, 

19(7), 734–741. https://doi.org/10.1080/13674676.2016.1256383
Aghababaei, N., Sohrabi, F., Eskandari, H., Borjali, A., Farrokhi, N., & Chen, Z. J. (2016). Predicting subjective well- 

being by religious and scientific attitudes with hope, purpose in life, and death anxiety as mediators. Personality 
and Individual Differences, 90, 93–98. https://doi.org/10.1016/j.paid.2015.10.046

Andersson, M. A. (2012). Dispositional optimism and the emergence of social network diversity. The Sociological 
Quarterly, 53(1), 92–115.

Assad, K. K., Donnellan, M. B., & Conger, R. D. (2007). Optimism: An enduring resource for romantic relationships. 
Journal of Personality and Social Psychology, 93(2), 285–297.

Baranski, E., Sweeny, K., Gardiner, G., International Situations Project, & Funder, D. C. (2021). International opti
mism: Correlates and consequences of dispositional optimism across 61 countries. Journal of Personality, 89(2), 
288–304. https://doi.org/10.1111/jopy.12582

Ben Fatma, E., Dana, L. P., Elleuch, S., & Ben Mohamed, E. (2024). Does dispositional optimism affect entrepreneur
ial success? Evidence from Saudi Arabia. International Entrepreneurship and Management Journal, 1–26.

Boehm, J. K., Williams, D. R., Rimm, E. B., Ryff, C., & Kubzansky, L. D. (2013). The Association between optimism 
and serum antioxidants in the midlife in the United States study. Psychosomatic Medicine, 75(1), 2–10.

RELIGION, BRAIN & BEHAVIOR 17

https://doi.org/10.1080/13674676.2016.1256383
https://doi.org/10.1016/j.paid.2015.10.046
https://doi.org/10.1111/jopy.12582


Carver, C. S., & Scheier, M. F. (2014). Dispositional optimism. Trends in Cognitive Sciences, 18(6), 293–299. https:// 
doi.org/10.1016/j.tics.2014.02.003

Carver, C. S., Scheier, M. F., & Segerstrom, S. C. (2010). Optimism. Clinical Psychology Review, 30(7), 879–889. 
https://doi.org/10.1016/j.cpr.2010.01.006

Conversano, C., Rotondo, A., Lensi, E., Della Vista, O., Arpone, F., & Reda, M. A. (2010). Optimism and its impact on 
mental and physical well-being. Clinical Practice & Epidemiology in Mental Health, 6(1), 25–29. https://doi.org/10. 
2174/1745017901006010025

Crane, F. G., & Crane, E. C. (2007). Dispositional optimism and entrepreneurial success. The Psychologist-Manager 
Journal, 10(1), 13–25. https://doi.org/10.1080/10887150709336610

Diener, E., Tay, L., & Myers, D. G. (2011). The religion paradox: If religion makes people happy, why are so many 
dropping out? Journal of Personality and Social Psychology, 101(6), 1278. https://doi.org/10.1037/a0024402

Dricu, M., Kress, L., & Aue, T. (2020). The neurophysiological basis of optimism bias. In T. Aue & H. Okon-Singer 
(Eds.), Cognitive biases in health and psychiatric disorders (pp. 41–70). Academic Press.

Ecklund, E. H., & Park, J. Z. (2009). Conflict between religion and science among academic scientists? Journal for the 
Scientific Study of Religion, 48(2), 276–292. https://doi.org/10.1111/j.1468-5906.2009.01447.x

Evans, J. H., & Evans, M. S. (2008). Religion and science: Beyond the epistemological conflict narrative. Annual 
Review of Sociology, 34(1), 87–105. https://doi.org/10.1146/annurev.soc.34.040507.134702

Farias, M., Newheiser, A. K., Kahane, G., & de Toledo, Z. (2013). Scientific faith: Belief in science increases in the face 
of stress and existential anxiety. Journal of Experimental Social Psychology, 49(6), 1210–1213. https://doi.org/10. 
1016/j.jesp.2013.05.008

Fuller, R. C. (2001). Spiritual, but not religious: Understanding unchurched America. Oxford University Press.
Gallagher, M. W., Lopez, S. J., & Pressman, S. D. (2013). Optimism is universal: Exploring the presence and benefits 

of optimism in a representative sample of the world. Journal of Personality, 81(5), 429–440. https://doi.org/10. 
1111/jopy.12026

Hackett, C., Grim, B., Stonawski, M., Skirbekk, V., Potančoková, M., & Abel, G. (2012). The global religious landscape 
(p. 80). Pew Research Center.

Hill, P. L., & Turiano, N. A. (2014). Purpose in life as a predictor of mortality across adulthood. Psychological Science, 
25(7), 1482–1486. https://doi.org/10.1177/0956797614531799

Hoogeveen, S., Sarafoglou, A., Aczel, B., Aditya, Y., Alayan, A. J., Allen, P. J., Altay, S., Alzahawi, S., Amir, Y., 
Anthony, F.-V., Appiah, O. K., Atkinson, Q. D., Baimel, A., Balkaya-Ince, M., Balsamo, M., Banker, S., Bartoš, 
F., Becerra, M., Beffara, B., … Nilsonne, G. (2023). A many-analysts approach to the relation between religiosity 
and well-being. Religion, Brain & Behavior, 13(3), 237–283.

Jacobs, J. M., Maaravi, Y., & Stessman, J. (2021). Optimism and longevity beyond age 85. The Journals of Gerontology: 
Series A, 76(10), 1806–1813. https://doi.org/10.1093/gerona/glab051

Johnson, D. D. P. (2004). Overconfidence and War: The Havoc and glory of positive illusions. Harvard University 
Press.

Johnson, D. D. P., & Fowler, J. H. (2011). The evolution of overconfidence. Nature, 477(7364), 317–320. https://doi. 
org/10.1038/nature10384

Johnson, D. D. P., McDermott, R., Barrett, E. S., Cowden, J., Wrangham, R., McIntyre, M. H., & Peter Rosen, S. 
(2006). Overconfidence in wargames: Experimental evidence on expectations, aggression, gender and testosterone. 
Proceedings of the Royal Society B: Biological Sciences, 273(1600), 2513–2520. https://doi.org/10.1098/rspb.2006. 
3606

Johnson, D. D. P., & Tierney, D. (2018). Bad world: The negativity bias in international politics. International 
Security, 43(3), 96–140. httpS://DOI.ORG/ 10.1162isec_a_00336

Kitchens, M. B., & Phillips III, R. E. (2021). A curvilinear relationship between clear beliefs about God and self-con
cept clarity. Psychology of Religion and Spirituality, 13(1), 26. https://doi.org/10.1037/rel0000181

Kluemper, D. H., Little, L. M., & DeGroot, T. (2009). State or trait: Effects of state optimism on job-related outcomes. 
Journal of Organizational Behavior: The International Journal of Industrial, Occupational and Organizational 
Psychology and Behavior, 30(2), 209–231.

Koenig, H. G. (2015). Religion, spirituality, and health: A review and update. Advances in Mind-Body Medicine, 29(3), 
19–26.

Koga, H. K., Trudel-Fitzgerald, C., Lee, L. O., James, P., Kroenke, C., Garcia, L., Shadyab,. E. Salmoirago-Blotcher, A. 
H., Manson, J. A., Grodstein, F., Kubzansky, L. D., & Kubzansky, L. D. (2022). Optimism, lifestyle, and longevity in 
a racially diverse cohort of women. Journal of the American Geriatrics Society, 70(10), 2793–2804. https://doi.org/ 
10.1111/jgs.17897

Lechner, S. C., Carver, C. S., Antoni, M. H., Weaver, K. E., & Phillips, K. M. (2006). Curvilinear associations between 
benefit finding and psychosocial adjustment to breast cancer. Journal of Consulting and Clinical Psychology, 74(5), 
828–840.

Lee, L. O., James, P., Zevon, E. S., Kim, E. S., Trudel-Fitzgerald, C., SpiroIIIA., Grodstein, F., & Kubzansky, L. D. 
(2019). Optimism is associated with exceptional longevity in 2 epidemiologic cohorts of men and women. 
Proceedings of the National Academy of Sciences, 116(37), 18357–18362. https://doi.org/10.1073/pnas.1900712116

18 M. E. PRICE AND D. D. P. JOHNSON

https://doi.org/10.1016/j.tics.2014.02.003
https://doi.org/10.1016/j.tics.2014.02.003
https://doi.org/10.1016/j.cpr.2010.01.006
https://doi.org/10.2174/1745017901006010025
https://doi.org/10.2174/1745017901006010025
https://doi.org/10.1080/10887150709336610
https://doi.org/10.1037/a0024402
https://doi.org/10.1111/j.1468-5906.2009.01447.x
https://doi.org/10.1146/annurev.soc.34.040507.134702
https://doi.org/10.1016/j.jesp.2013.05.008
https://doi.org/10.1016/j.jesp.2013.05.008
https://doi.org/10.1111/jopy.12026
https://doi.org/10.1111/jopy.12026
https://doi.org/10.1177/0956797614531799
https://doi.org/10.1093/gerona/glab051
https://doi.org/10.1038/nature10384
https://doi.org/10.1038/nature10384
https://doi.org/10.1098/rspb.2006.3606
https://doi.org/10.1098/rspb.2006.3606
httpS://DOI.ORG/%2010.1162/isec_a_00336
https://doi.org/10.1037/rel0000181
https://doi.org/10.1111/jgs.17897
https://doi.org/10.1111/jgs.17897
https://doi.org/10.1073/pnas.1900712116


Leicht, C., Sharp, C. A., LaBouff, J. P., Zarzeczna, N., & Elsdon-Baker, F. (2022). Content matters: Perceptions of the 
science-religion relationship. The International Journal for the Psychology of Religion, 32(3), 232–255. https://doi. 
org/10.1080/10508619.2021.2003111

Lewis, N. A. (2020). Purpose in life as a guiding framework for goal engagement and motivation. Social and 
Personality Psychology Compass, 14(10), 1–11. https://doi.org/10.1111/spc3.12567

Lindblom, A., Lindblom, T., & Wechtler, H. (2020). Dispositional optimism, entrepreneurial success and exit inten
tions: The mediating effects of life satisfaction. Journal of Business Research, 120, 230–240. https://doi.org/10.1016/ 
j.jbusres.2020.08.012

Malouff, J. M., & Schutte, N. S. (2017). Can psychological interventions increase optimism? A meta-analysis. The 
Journal of Positive Psychology, 12(6), 594–604. https://doi.org/10.1080/17439760.2016.1221122

McCullough, M. E., Hoyt, W. T., Larson, D. B., Koenig, H. G., & Thoresen, C. (2000). Religious involvement and 
mortality: A meta-analytic review. Health Psychology, 19(3), 211–222. https://doi.org/10.1037/0278-6133.19.3.211

McKnight, P. E., & Kashdan, T. B. (2009). Purpose in life as a system that creates and sustains health and well-being: 
An integrative, testable theory. Review of General Psychology, 13(3), 242–251. https://doi.org/10.1037/a0017152

Monzani, D., Gorini, A., Mazzoni, D., & Pravettoni, G. (2021). Brief report-“Every little thing gonna be all right” (at 
least for me): dispositional optimists display higher optimistic bias for infection during the Italian COVID-19 out
break. Personality and Individual Differences, 168, 110388. https://doi.org/10.1016/j.paid.2020.110388

Moon, J. W., Tratner, A. E., & McDonald, M. M. (2022). Men are less religious in more gender-equal countries. 
Proceedings of the Royal Society B, 289(1968), 20212474. https://doi.org/10.1098/rspb.2021.2474

Ortín-Montero, F. J., Martínez-Rodríguez, A., Reche-García, C., de los Fayos, E. J. G., & González-Hernández, J. 
(2018). Relationship between optimism and athletic performance. Systematic Review. Anales de Psicología, 34 
(1), 153–161.

Parise, M., Donato, S., Pagani, A. F., & Schoebi, D. (2017). Keeping calm when riding the rapids: Optimism and per
ceived partner withdrawal. Personal Relationships, 24(1), 131–145.

Peterson, C. (2006). A primer in positive psychology. Oxford University Press.
Preston, J. L., Coleman, T. J., & Shin, F. (2023). Spirituality of science: Implications for meaning, well-being, and 

learning. Personality and Social Psychology Bulletin, 0(0). https://doi.org/10.1177/01461672231191356
Price, M. E., Johnson, D. D. P., Johnson, K., & Moon, J. (In preparation). Religiosity as an adaptive motivational sys

tem: A 54-country study.
Price, M. E., & Launay, J. (2020). Increased well-being from social interaction in a secular congregation. Secularism 

and Nonreligion, 7, 1.
Puri, M., & Robinson, D. T. (2007). Optimism and economic choice. Journal of Financial Economics, 86(1), 71–99.
Rice, W. R. (1989). Analyzing tables of statistical tests. Evolution, 43(1), 223–225. https://doi.org/10.2307/2409177
Ryu, R. H., Larsen, B., LaCroix, A., Nguyen, S., Posis, A. I. B., Schumacher, B. T., Danhauer, S. C., Tindle, H. A., & 

Bellettiere, J. (2023). Associations of physical activity and sedentary behavior with optimism and positive affect in 
older women. Journal of Happiness Studies, 24(2), 717–743. https://doi.org/10.1007/s10902-022-00612-4

Santana, T. T., López-Morales, J. L., Romero, J., Portero, A. I. P., Munguia, H. Z., & De Los Fayos, E. J. G. (2023). 
Resilience, optimism, and burnout in high-performance youth athletes. International Journal of Sport 
Psychology, 54, 434–450.

Schaefer, S. M., Boylan, J. M., Van Reekum, C. M., Lapate, R. C., Norris, C. J., Ryff, C. D., & Davidson, R. J. (2013). 
Purpose in life predicts better emotional recovery from negative stimuli. PLoS One, 8(11), e80329. https://doi.org/ 
10.1371/journal.pone.0080329

Scheier, M. F., Carver, C. S., & Bridges, M. W. (1994). Distinguishing optimism from neuroticism (and trait anxiety, 
self-mastery, and self-esteem): A re-evaluation of the life orientation test. Journal of Personality and Social 
Psychology, 67(6), 1063–1078. https://doi.org/10.1037/0022-3514.67.6.1063

Scheier, M. F., Wrosch, C., Baum, A., Cohen, S., Martire, L. M., Matthews, K. A., Schulz, R., & Zdaniuk, B. (2006). The 
life engagement test: Assessing purpose in life. Journal of Behavioral Medicine, 29(3), 291–298. https://doi.org/10. 
1007/s10865-005-9044-1

Segerstrom, S. C. (2007). Optimism and resources: Effects on each other and on health over 10 years. Journal of 
Research in Personality, 41(4), 772–786.

Sharot, T. (2011). The optimism bias. Current Biology, 21(23), R941–R945. https://doi.org/10.1016/j.cub.2011.10.030
Solberg Nes, L. S., Evans, D. R., & Segerstrom, S. C. (2009). Optimism and college retention: Mediation by motiv

ation, performance, and adjustment. Journal of Applied Social Psychology, 39(8), 1887–1912.
Srivastava, S., McGonigal, K. M., Richards, J. M., Butler, E. A., & Gross, J. J. (2006). Optimism in close relationships: 

How seeing things in a positive light makes them so. Journal of Personality and Social Psychology, 91(1), 143–153.
Stavrova, O., Ehlebracht, D., & Fetchenhauer, D. (2016). Belief in scientific – technological progress and life satisfac

tion: The role of personal control. Personality and Individual Differences, 96, 227–236. https://doi.org/10.1016/j. 
paid.2016.03.013

Stavrova, O., Fetchenhauer, D., & Schlösser, T. (2013). Why are religious people happy? The effect of the social norm 
of religiosity across countries. Social Science Research, 42(1), 90–105. https://doi.org/10.1016/j.ssresearch.2012.07. 
002

RELIGION, BRAIN & BEHAVIOR 19

https://doi.org/10.1080/10508619.2021.2003111
https://doi.org/10.1080/10508619.2021.2003111
https://doi.org/10.1111/spc3.12567
https://doi.org/10.1016/j.jbusres.2020.08.012
https://doi.org/10.1016/j.jbusres.2020.08.012
https://doi.org/10.1080/17439760.2016.1221122
https://doi.org/10.1037/0278-6133.19.3.211
https://doi.org/10.1037/a0017152
https://doi.org/10.1016/j.paid.2020.110388
https://doi.org/10.1098/rspb.2021.2474
https://doi.org/10.1177/01461672231191356
https://doi.org/10.2307/2409177
https://doi.org/10.1007/s10902-022-00612-4
https://doi.org/10.1371/journal.pone.0080329
https://doi.org/10.1371/journal.pone.0080329
https://doi.org/10.1037/0022-3514.67.6.1063
https://doi.org/10.1007/s10865-005-9044-1
https://doi.org/10.1007/s10865-005-9044-1
https://doi.org/10.1016/j.cub.2011.10.030
https://doi.org/10.1016/j.paid.2016.03.013
https://doi.org/10.1016/j.paid.2016.03.013
https://doi.org/10.1016/j.ssresearch.2012.07.002
https://doi.org/10.1016/j.ssresearch.2012.07.002


Steger, M. F. (2013). Experiencing meaning in life: Optimal functioning at the nexus of well-being, psychopathology, 
and spirituality. In P. T. P. Wong (Ed.), The human quest for meaning (pp. 165–184). Routledge.

Steger, M. F., Frazier, P., Oishi, S., & Kaler, M. (2006). The meaning in life questionnaire: Assessing the presence 
of and search for meaning in life. Journal of Counseling Psychology, 53(1), 80. https://doi.org/10.1037/0022- 
0167.53.1.80

Taylor, S. E. (1989). Positive illusions: Creative self-deception and the healthy mind. Basic Books.
Taylor, S. E., & Brown, J. D. (1988). Illusion and well-being: A social psychological perspective on mental health. 

Psychological Bulletin, 103(2), 193–210. https://doi.org/10.1037/0033-2909.103.2.193
United Nations. (2023). World population prospects. Downloaded on November 19, 2023, from https://population. 

un.org/wpp/Download/Standard/Population/.

Appendix

Full scale variables (English versions)

All responses were on a 1–5 Likert scale from “strongly disagree” to “strongly agree.” Scales are original except where 
otherwise noted. Asterisked items were reverse-coded.

Belief in a higher plan (BHP) 

1. I believe that events in my life are following a higher plan (that is, a plan made by a religious or spiritual power or powers).
2. When something bad happens to me, I often believe it’s part of a higher plan that will be good for me in the long term.
3. When I experience something good, it suggests that my life is following a higher plan that is for the best in the long term.
4. According to the higher plan, sometimes I must miss a good opportunity today, in order to experience an even better 

opportunity in the future.
5. When something fortunate happens to me, I often feel like life is following a higher plan that will be good for me in the long 

term.
6. I do NOT believe that my own life is following a higher plan.*

Pro-science beliefs (BSci) 

1. I am a strong believer in the power of science to reveal the truth about the world.
2. I believe in the power of science MORE than most people do in my society.
3. I am certain that science has enormous power to reveal the truth about the world.
4. I have great respect for science and see it as absolutely essential to the success of my society.
5. I have LESS respect for science than most people do in my society.*
6. I have some doubts about the ability of science to reveal the truth about the world.*

Well-being 

1. In uncertain times, I usually expect the best.
2. I’m always optimistic about my future.
3. Overall, I expect more good things to happen to me than bad.
4. My life has a clear sense of purpose.
5. I have discovered a satisfying life purpose.
6. My life has NO clear purpose.*
Note: Items 1–3 are from the LOT-R (Scheier et al., 1994), and items 4–6 are from the Presence of Meaning Scale (Steger et al., 
2006).
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