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Article

Approximately 84% of the world’s current population iden-
tifies as “religious” (Pew Forum, 2017). However, there is 
substantial variability in the degree to which people make 
their chosen religion a part of their daily lives—how fre-
quently they read scripture, how often they adhere to the 
norms prescribed by that scripture, and how often they 
attend religious ceremonies (see, for example, Norenzayan, 
2016; Norenzayan & Gervais, 2013). Levels of religiosity 
also vary across the life span: on average, people tend to 
report lower religiosity in early adulthood and higher reli-
giosity in later adulthood (e.g., Bengtson et  al., 2015; 
Hayward & Krause, 2015; McCullough et al., 2005). But 
why does this within-culture and within-person variation 
exist?

Previous research attests to a relationship between parent-
hood and religiosity (e.g., Hayford & Morgan, 2008; Zhang, 
2008). This relationship is most often causally attributed to 
the effect of religion in influencing people’s decisions to have 
children (see Mahoney, 2010). Although religion undoubt-
edly influences reproductive decision-making and attitudes 
toward family, we hypothesize here that causality may also 
run in the opposite direction, such that parenthood—and 

differences in parental care motivation—contributes to varia-
tion in religiosity.

The Psychological and Cognitive 
Consequences of Parenthood

Becoming a parent has notable, enduring psychological 
effects on parents (see, for example, Gray & Anderson, 2010; 
Grebe et al., 2019; Hrdy, 1999). Physiologically, new parent-
hood induces a range of hormonal changes in both men and 
women (Gettler et al., 2011, 2012; Grebe et al., 2019; Hahn-
Holbrook et al., 2011; Kuzawa et al., 2010). These physiolog-
ical changes are also accompanied by important changes in 
cognition, attitudes, and behavior (e.g., Fessler et al., 2014; 
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Kerry et al., 2021; Kerry & Murray, 2018, 2020; Rutherford 
et al., 2015). Beyond parenthood, there is evidence that varia-
tion in parental care motivation—people’s motivation to care 
for and display tenderness toward children—constitutes an 
important trait-like variable in both parents and nonparents 
that has similar psychological implications to parenthood 
itself (Buckels et al., 2015; Schaller, 2018, 2019). For exam-
ple, parental care motivation predicts some of the same social 
attitudes as parenthood, including harsher moral judgments 
and increased social conservatism, independent of a person’s 
parenthood status (Buckels et  al., 2015; Kerry & Murray, 
2018, 2020).

Of particular interest for this research, growing evidence 
suggests that parenthood is associated with (a) reduced short-
term mating effort and (b) greater sensitivity to and avoid-
ance of threats.

Parenting and Mating Effort

Preliminary evidence asserts a trade-off between parental 
care motivation and short-term mating motivations (Beall & 
Schaller, 2019; Zilioli et  al., 2016). Correlational results 
reveal an inverse relationship between short-term mating ori-
entation and feelings of tenderness toward children. 
Furthermore, priming short-term mating motives reduces 
feelings of tenderness toward children in both men and 
women (Beall & Schaller, 2019). Conversely, priming paren-
tal care motives may lessen short-term mating orientation 
(Beall & Schaller, 2019). Some evidence also implies a spe-
cific hormonal mediator for this trade-off between parental 
care and short-term mating motives: Becoming a parent is 
associated with a reduced testosterone ratio in both men and 
women (Barrett et al., 2013; Gray et al., 2002; see Roney & 
Gettler, 2015), and men who show greater testosterone 
responses to sexual stimuli also tend to be less interested in 
babies (Zilioli et al., 2016).

Parenting and Threat Perception

Parenthood also alters the implicit cost–benefit ratio for 
many behaviors. For example, risk-taking carries more 
potential benefit for un-partnered and uninvested individuals 
seeking to gain either status or attention from potential mates 
(Wilson & Daly, 1985). When mating motivation is high, the 
potential benefits of taking physical risks frequently out-
weigh the potential costs. However, for a parent of young 
children, who must invest resources in both their own and 
their children’s welfare, the potential costs of this type of 
risk-taking outweigh the benefits. Indeed, longitudinal data 
show that men and women become more risk-averse during 
the early years of parenthood—an effect that diminishes 
once one’s children reach adulthood (Görlitz & Tamm, 
2015). Meanwhile, parenting may increase wariness of 
potential physical threats (Fessler et al., 2014), perhaps even 
prior to parturition (Pearson et al., 2009).

Religiosity, Family, and Threat 
Management

We operationalize the terms “religiosity” and “religious” in a 
narrow sense to refer to belief in institutionalized religions in 
which the deities and/or institutions organized around their 
worship play a direct role in prescribing moral norms.

Many religions prohibit both casual and extramarital sex 
and promote a family-oriented lifestyle; thus, religious belief 
predicts more restrictive reproductive moral attitudes across 
many cultures (Goeke-Morey & Cummings, 2017; Mahoney 
et al., 2008; Rostosky et al., 2004; Weeden & Kurzban, 2013). 
The Judeo-Christian Ten Commandments, for example, dis-
courage behaviors that threaten long-term pair-bonds (e.g., 
“Thou shalt not covet thy neighbor’s wife”; “Thou shalt not 
commit adultery”) while also supporting traditional family 
structure (“Honor your father and mother”). Furthermore, the 
association between religion and more restrictive sexual atti-
tudes and behaviors is found across cultures (e.g., Li et al., 
2010; Schmitt & Fuller, 2015; Strassmann et al., 2012; Van 
Slyke & Wasemiller, 2017; Weeden et al., 2008). Collectively, 
this research has been taken as support for the “Reproductive 
Religiosity Model,” which hypothesizes that a key function 
of religion in contemporary monogamous cultures is to pro-
mote low-promiscuity, pro-fertility, and marriage-centered 
social norms (Moon et al., 2019; Weeden et al., 2008).

Religious norms may also serve a threat-management 
function. Many religious proscriptions protect individuals, 
property, and social stability (e.g., “Thou shalt not commit 
murder”; “Thou shalt not steal”). Consistent with this logic, 
being religious is positively associated with risk-aversion in 
European samples and with concerns about physical threats 
in American samples (León & Pfeifer, 2017; Murray et al., 
2019; Noussair et al., 2013).

Overview of the Current Research

The aforementioned literature logically implies two routes 
through which parenthood may influence religiosity. First, 
parenthood makes short-term mating effort costlier and less 
beneficial. Second, parenthood makes social norms that 
emphasize threat-protection and ingroup cohesion—such as 
rules forbidding violence or promoting community—more 
advantageous. Religious norms across many belief systems 
serve both purposes, and it is possible that parents are thus 
drawn to religion as a means to shape their social environ-
ments in line with these goals.

Parental care motivation may produce similar psychologi-
cal effects to those of parenthood, regardless of actual par-
enthood status. First, nonparents who are high in parental 
care motivation are more likely to want to become parents 
and are therefore more likely to endorse social norms that 
favor parents. Second, from a strategic perspective, the more 
invested a parent is or plans to be in their children, the more 
likely it is that their attitudes will promote parent-benefiting 
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social norms. Thus, we hypothesized that parental care moti-
vation leads to a tendency to shape social environments for 
heightened benefit to families and would consequently be 
associated with higher levels of religiosity. We tested these 
predictions across five studies, using age-diverse online sam-
ples and cross-cultural archival data.

Study 1

Study 1 was an exploratory study in which a short, self-
devised, religiosity measure was added to a larger study. 
Study 1 was not preregistered. We predicted that both parent-
hood and parental care motivation would be positively asso-
ciated with religiosity. Furthermore, we hypothesized that 
parenthood would mediate age-related increases in religios-
ity. To test whether the predicted associations between par-
enting variables and religiosity could be better explained by 
differences in upbringing, or aspects of sexual strategy that 
temporally precede parenthood, we included measures of 
childhood socioeconomic status (SES), childhood unpredict-
ability, and age of sexual debut. To control for variation in 
maturational processes—which could indicate biological 
inclination to a particular mating strategy prior to becoming 
a parent—we included a self-report of the age of onset of 
puberty. In addition, Study 1 experimentally manipulated 
parenting salience using a written priming task.

Data, materials, and syntax files for all studies are avail-
able at: https://osf.io/s9yx5/?view_only=5529104a70c641a1
93c19e688e113065. We report all manipulations, measures, 
and exclusions in these studies.

Method

Eight hundred two American adults (473 women, 413 par-
ents, ages 18–99 years, Mage = 38.06, SD = 13.44) were 
recruited through MTurk. Participants were excluded if they 
had participated in related studies, had MTurk approval rat-
ings lower than 95%, or had completed >5,000 MTurk tasks. 
No completed surveys were excluded. This sample size gave 
0.8 power to detect an effect of Cohen’s d = 0.25 between 
experimental conditions, or a correlation of r = .10. Studies 
1 to 3 were approved by the relevant institutional review 
board.

After consent, participants were randomly assigned to one 
of the three experimental conditions. In the child-interaction 
condition—which was intended to increase the salience of 
parenting motives—participants viewed a picture of children 
playing and were asked to write about a positive interaction 
that they had had with a child and about how they had felt at 
the time. Two control conditions were included, namely, a 
baseline control condition, in which participants saw a pic-
ture of a man getting dressed in formal clothes and were 
asked to write about what they did that morning, and an 
adult-interaction condition, which paralleled the child-inter-
action condition, except that participants viewed a picture of 

workmates interacting and smiling, and were asked to write 
about a recent positive interaction with adults.

Measures
Parenthood.  Parenthood status was assessed using a sin-

gle-item question: “Do you have any children?” with options 
“yes” and “no.”

Parental care motivation.  Parental care motivation was 
assessed with the 25-item Parental Care and Tenderness 
scale (PCAT; Buckels et al., 2015). Example items include 
“When I see infants, I want to hold them”; “I can’t stand how 
children whine all the time.” [reverse scored]. Items were 
assessed on a 5-point scale indicating either level of agree-
ment or level of tenderness (α = .95).

Religiosity.  Religiosity was assessed using a four-item 
scale (α = .85) devised for the study, where participants’ 
agreement was rated from 1 to 7 (1 = strongly disagree to 
7 = strongly agree). Items related both to direct belief in a 
God (“I believe in a God who regularly influences or con-
trols the world we live in”) and views on religion’s influence 
(“Religious teachings generally have a negative influence”; 
reversed). A principal components analysis using standard-
ized item-scores suggested a clear single-factor solution, 
with the main factor accounting for 70.94% of variance. 
Scores on this four-item scale were later compared with the 
longer, validated, Centrality of Religion scale (see Study 3) 
and were found to correlate strongly with this more estab-
lished measure (r = .91).

Childhood demographics.  Participants completed two 3-item 
scales using a 7-point rating scale (1 = strongly disagree to 
7 = strongly agree) that assessed their subjective childhood 
SES (Griskevicius, Delton, et  al., 2011, “My family usually 
had enough money for things when I was growing up”) and 
their perceptions of their childhood environment’s instability 
(Griskevicius, Tybur, et al., 2011, “Things were often chaotic 
in my house”). These scales were mean scored into childhood 
SES (α = .66) and childhood unpredictability composites (α = 
.82). Participants reported their age of pubertal debut and age 
when they first had sex. These four measures have been linked 
to sexual strategy in adulthood (Belsky et al., 2010; Griskevi-
cius, Delton, et al., 2011; James et al., 2012).

Demographics.  Participants reported their age, gender, 
marital status, and current household income. A single item 
asking participants whether they voted Democrat, Republi-
can, or “other/did not vote” in the most recent election was 
also included. As the third option is hard to interpret com-
paratively, only the first two options were compared in sub-
sequent control analyses.

Additional measures.  Studies 1 and 2 were run as part of a 
larger project on the effects of parental care motivation and 

https://osf.io/s9yx5/?view_only=5529104a70c641a193c19e688e113065
https://osf.io/s9yx5/?view_only=5529104a70c641a193c19e688e113065
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included additional measures of political attitudes on spe-
cific issues, not reported here.

Results and Discussion

Associations between parenthood, parental care motivation, and 
religiosity.  As predicted, parents reported higher religiosity 
than nonparents, 4.07 versus 3.55, t(799) = 6.18, p < .001, 
Cohen’s d = 0.44, 95% confidence interval (CI) = [0.30, 
0.58]. Bivariate correlations between variables of interest can 
be seen in Table 1 and show that parental care motivation was 
positively associated with religiosity, r(800) = .36, p < .001, 
95% CI = [0.30, 0.42]. This correlation was present within 
both parents (r = .24) and nonparents (r = .36) and was 
robust to controlling for childhood SES, childhood unpredict-
ability, age of sexual debut, and puberty onset, as was the 
relationship between parenthood and religiosity (see supple-
mental online materials [SOM]). Scatterplots for the relation-
ship between parental care motivation and religiosity in 
Studies 1 to 3 are shown in SOM (Figures S1, S3, and S10).

Experimental effects.  We also conducted analyses to test 
whether there was any effect of the child-interaction manipu-
lation on religiosity. A two-way analysis of variance 
(ANOVA) of condition (three levels) by parenthood status 
(two levels) revealed no effect of experimental condition, 
F(2, 795) = 2.11, p = .122, ηp

2 = .01 . Further details are 
provided in SOM.

Mediation of age differences by parenthood and parental care 
motivation.  Further analyses tested whether the age-related 
increases in religiosity found in past research would replicate 
in this sample and whether parenthood and parental care 
motivation mediated this relationship. Levels of parental care 
motivation and religiosity across age groups, for both parents 
and nonparents, are shown in Figure 1 (equivalent plots for 
Studies 2 and 3 are in SOM, Figures S5 and S11). A simple 
linear regression (linearity assumptions were not violated for 
the main variables in Studies 1 to 3—see SOM) revealed that 
religiosity increased with age, β = .15, p < .001. Including 

parenthood status as a predictor reduced the magnitude of this 
relationship, β = .08, p = .038. A bootstrapped mediation 
analysis (using the LAVAAN package in Rosseel, 2012) 
tested a parallel mediation model including both parenthood 
and parental care motivation as mediators of the effect of age 
on religiosity (Figure 2A). This model revealed significant, 
independent, indirect effects through both parenthood, b = 
.011 (SE = .002), 95% CI = [0.006, 0.016], p < .001, and 
parental care motivation, b = .006 (SE = .001), 95% CI = 
[0.003, 0.008], p < .001. Within this model, the direct effect 
of age was negligible and slightly negative, b = −.003 (SE = 
.004), 95% CI = [−0.011, 0.005], p = .444, meaning that the 
mediators fully accounted for the uncorrected positive rela-
tionship between age and religiosity (parenthood 79% of 
original effect; parental care motivation 43%).

Importantly, this complete mediational effect was not 
simply a function of the covariances between these variables. 
An alternative model, in which religiosity was positioned as 
a mediator of the effects of age on parenthood and parental 
care motivation, found a much-reduced indirect effect, 
accounting for only around 27% of the association between 
age and parental care motivation and 7% of the association 
between age and parenthood (Figure 2B).

Study 2

Study 2 aimed to replicate the main findings of Study 1 
using an extended measure of religiosity. We preregistered 
three predictions:1 (a) that parental care motivation would 
predict religiosity, (b) that parental care motivation would 
mediate age differences in religiosity, and (c) that an 
experimental parenting manipulation would increase reli-
giosity in 25- to 45-year-olds (materials and predictions 
available at https://osf.io/s9yx5/?view_only=5529104a70
c641a193c19e688e113065). Sample size and analysis 
plans were preregistered in addition to these predictions. 
Study 2 also tested the (unregistered) hypothesis that the 
relationship between parental care motivation and religios-
ity is mediated by differences in perceived threat and mat-
ing motivation.

Table 1.  Bivariate Correlations in Study 1.

Variable 2 3 4 5 6 7 8

1. Parental care motivation .37*** .36*** .18*** .04 −.08* −.08* .01
2. Parenthood — .21*** .39*** −.06 −.04 −.01 −.03
3. Religiosity — .15*** .05 −.09* −.01 −.09
4. Age — −.04 .12*** .05 .09*
5. Childhood SES — .19*** .02 −.03
6. Childhood unpredictability — −.03 .14***
7. Age of puberty — .15***
8. Age of sexual debut —

Note. SES = socioeconomic status.
*p ≤ .05. ***p ≤ .001.

https://osf.io/s9yx5/?view_only=5529104a70c641a193c19e688e113065
https://osf.io/s9yx5/?view_only=5529104a70c641a193c19e688e113065
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Method

We prepaid 800 American MTurk participants. Participants 
were excluded (using TurkPrime) if they had participated in 
Study 1 or in other related studies examining parental care 
motivation. Thirty-seven participants were excluded for fail-
ing an attention check, leaving a final sample of 763 (477 
women, 349 parents, ages 18–87 years, Mage = 35.96, SD = 
12.42). This sample size gave 0.8 power to detect an effect of 
Cohen’s d = .25 between experimental conditions, or a small 
correlation of r = .10.

Participants completed the same priming task as in Study 
1. Only the child-interaction and adult-interaction conditions 
were included to increase statistical power.

Measures
Parenthood.  As in Study 1, we assessed parenthood status 

with a simple yes/no question: “Do you have children?”

Religiosity.  We extended the scale in Study 1 to include 
seven items (e.g., “religion is important and should be 
encouraged”). A principal components analysis revealed a 
single factor with eigenvalue >1, accounting for 65.36% of 
variance. Cronbach’s α = .91.

Parental care motivation.  As in Study 1, parental care moti-
vation was assessed with the 25-item PCAT (Buckels et al., 
2015; Cronbach’s α = .94).

Dispositional threat concern.  Trait-like worry about threats 
was assessed using the Belief in a Dangerous World scale 
(BDW; Altemeyer, 1988). The 12-item scale assesses agree-
ment (1 = strongly disagree, 7 = strongly agree) with state-
ments such as “There are many dangerous people in our 

society who will attack someone out of pure meanness, for 
no reason at all” (reverse scored; α = .90).

Mating strategy.  Mating strategy was assessed using the 
Sociosexual Orientation Inventory (Jackson & Kirkpatrick, 
2007). Ten items assessed short-term mating orientation  
(α = .95) with statements such as “I can easily imagine 
myself being comfortable enjoying ‘casual’ sex with differ-
ent partners” (1 = strongly disagree, 7 = strongly agree). 
For comparison, a further 10 items assessed long-term mat-
ing orientation (α = .91) with statements such as “I can see 
myself settling down romantically with one special person.” 
These two subscales represent distinct, non-opposite con-
structs: short-term mating orientation is a measure of peo-
ple’s interest in uncommitted sexual encounters, whereas 
long-term mating orientation is a measure of people’s desire 
to form and maintain committed romantic relationships 
(these are not necessarily mutually exclusive). Consistent 
with previous work (Jackson & Kirkpatrick, 2007), partici-
pants varied considerably more in short-term mating ori-
entation (M = 3.53, SD = 1.74) than in long-term mating 
orientation (M = 5.96, SD = 1.02).

Demographics.  Participants reported their age, gender, 
marital status, political affiliation, current household income, 
and a scale for an unrelated study.

Results and Discussion

Associations between parenthood and parental care motivation 
with religiosity.  As in Study 1, parents scored higher on religi-
osity than nonparents (4.53 vs. 4.03, p < .001, Cohen’s d = 
0.44, 95% CI = [0.30, 0.58]). Correlations between pertinent 
variables can be seen in Table 2. As predicted, parental care 

Figure 1.  Smoothed line plots showing differences by age in parental care motivation (left) and religiosity (right) for parents and 
nonparents in Study 1.
Note. Dark gray areas show 95% confidence intervals.
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Table 2.  Bivariate Correlations in Study 2.

Variable 2 3 4 5 6

1. Parental care motivation .44*** .17*** −.27*** .29*** .32***
2. Parenthood — .15*** −.24*** .18*** .21***
3. Belief in a dangerous world −.22*** .10** .38***
4. Short-term mating orientation — −.36*** −.39***
5. Long-term mating orientation — .15***
6. Religiosity —

**p ≤ .01. ***p ≤ .001.

Figure 2.  (A) Hypothesized mediation of age differences in religiosity by parenthood and parental care motivation, and (B) alternative 
mediational model.
Note. Numbers in parentheses indicate standard errors. CI = confidence interval; ns = nonsignificant.
All paths significant at p < .001 unless otherwise marked. **p < .01.
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motivation was a significant predictor of religiosity, β = 
0.32, p < .001, 95% CI = [0.26, 0.39].2 This association was 
robust to simultaneously controlling for age, sex, marital sta-
tus, family income, and political party affiliation, β = .28, p 
< .001. Objective parenthood status similarly significantly 
predicted religiosity when simultaneously controlling for 
these variables, β = .12, p = .024. The relationship between 
parental care motivation and religiosity was positive in both 
parents (r = .10) and nonparents (r = .37), although the 
association was only significant in nonparents.

Experimental effects.  We predicted a main effect of condition 
on religiosity in 25- to 45-year-olds, based on exploratory 
findings in Study 1 (see SOM). A two-way ANOVA with 
condition and parenthood as fixed factors revealed no effect 
of condition in this age group, F(1, 477) = .67, p = .41, 
ηp
2 = .001 .

Mediation of age differences in religiosity.  We predicted that age 
would positively predict religiosity and that parenthood status 
would mediate this relationship. Indeed, religiosity increased 
with age, β = .22, p < .001. Adding parenthood as a second 
predictor revealed concurrent unique associations of both age 
(β = .15, p < .001) and parenthood (β = 0.16, p < .001) with 
religiosity. As predicted, age increases in religiosity were 
partly accounted for by increases in parental care motivation: 
a bootstrapping procedure revealed a significant indirect 
effect, b = 0.006 (SE = 0.001), 95% CI = [0.004, 0.008], 
whereas the direct effect of age remained significant, b = 
0.014 (SE = 0.003), 95% CI = [0.008, 0.021]. Results of a 
parallel mediation model (using LAVAAN) revealed signifi-
cant and independent indirect effects through both parenthood, 
b = .010 (SE = .003), 95% CI = [0.005, 0.015], p < .001, and 
parental care motivation, b = .006 (SE = .001), 95% CI = 
[0.003, 0.009], p < .001, but no direct effect of age, b = .004 

(SE = .004, 95% CI = [−0.004, 0.013], p = .293.3 The indi-
rect effect through parenthood accounted for 50% of the origi-
nal effect, whereas the indirect effect through parental care 
motivation accounted for 30%.

Consistent with Study 1, an alternative model, in which 
religiosity was positioned as a mediator of the effects of age 
on parenthood and parental care motivation found much 
reduced indirect effects, accounting for 31% of the associa-
tion between age and parental care motivation and less than 
7% of the association between age and parenthood (see 
SOM).

Mediation by mating orientation and belief in a dangerous 
world.  As shown in Table 2, parental care motivation was 
positively associated with religiosity and belief in a danger-
ous world, and negatively associated with short-term mating 
orientation. To test a fuller hypothesized model, in which 
parenthood and parental care motivation mediated age effects 
on religiosity through both belief in a dangerous world and 
short-term mating orientation, we constructed an initial 
model in LAVAAN (Model 1a), allowing all plausible direc-
tional causal pathways and allowing parenthood and parental 
care motivation to covary. We then fitted a second model 
(Model 1b, shown in Figure 3), which dropped two nonsig-
nificant pathways from Model 1a. Fit indices for Model 1b 
indicated adequate model fit (standardized root mean squared 
residual [SRMR] = .04, root mean square error of approxi-
mation [RMSEA] = .08, comparative fit index [CFI] = .97, 
and Tucker–Lewis index [TLI] = .89). All indirect paths in 
Model 1b were statistically significant (see SOM for param-
eter estimates). Thus, the effect through parenthood is medi-
ated by both belief in a dangerous world and short-term 
mating orientation, whereas the relationship between paren-
tal care motivation and religiosity is mediated by short-term 
mating orientation but not belief in a dangerous world. This 

Figure 3.  Path model (1b) testing serial and parallel mediation in Study 2.
Note. STMO = short-term mating orientation.
*p ≤ .05. **p ≤ .01. ***p ≤ .001.
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is consistent with the (speculative) explanation that parent-
hood leads to increases in protective instincts, whereas both 
parenthood and age-related increases in parental care moti-
vation (regardless of parenthood status) lead to downregula-
tion of interest in short-term mating. All three of these shifts, 
in turn, uniquely predict decreases in religiosity. Alternative 
models (plus subsequent iterations removing nonsignificant 
paths) in which the parenting variables were entered as out-
comes produced poor model fit (see SOM, Figures S6 to S9).

A final exploratory model tested whether long-term mat-
ing orientation added explanatory value as an additional 
mediator to Model 1b. However, long-term mating orienta-
tion was nonsignificantly associated with religiosity in this 
model, and the addition of this variable worsened model fit. 
This suggests that the association between parental care 
motivation and religiosity may be better explained by reduc-
tion in short-term mating motivation (consistent with previ-
ous work, for example, Beall & Schaller, 2019) and increased 
protective motives, rather than being explained by increases 
in mate-retention motives. Overall, then, although these path 
results are consistent with the causal framework, caution is 
warranted as these are exploratory models using cross-sec-
tional data. They cannot on their own be taken as strong evi-
dence for causality.

Study 3

Study 3 was designed to further test the specificity of the 
association between parenting and religiosity. The central 
hypothesis implies that parents and those higher in parental 
care motivation are more religious because of the role that 
religion plays in restricting promiscuity and attenuating 
threats through moral norms. This hypothesis does not pre-
dict a similar relationship for other supernatural beliefs—
such as superstitions or spiritualism. Thus, Study 3 included 
measures of these nonreligious supernatural beliefs as a 
comparison.

Furthermore, Study 3 aimed to test a plausible alternative 
explanation for the results from Studies 1 and 2: that a more 
religious upbringing leads to increased parental care motiva-
tion while concurrently accounting for higher religiosity in 
adulthood. Study 3 thus included a measure of childhood 
exposure to religion as a stringent control variable. Study 3 
also included a more established religiosity measure—the 
Centrality of Religiosity scale.

We preregistered five predictions, detailed at aspredicted.
org/bv9pf.pdf: (a) parents would score higher on religiosity 
than nonparents, (b) parental care motivation would posi-
tively predict religiosity, (c) both parenthood status and (d) 
parental care motivation would mediate age differences in 
religiosity, and (e) the relationship between parental care 
motivation and religiosity would be significantly larger than 
the relationship between parental care motivation and nonre-
ligious supernatural beliefs. In addition to these predictions, 
sample size and analysis plans were preregistered.

Method

Six hundred participants were prepaid on MTurk. Anyone 
who participated in Studies 1 and 2 was excluded. In total, 
613 surveys were submitted. Seventeen participants failed the 
attention check, leaving 596 participants (339 women; 263 
parents, ages 18–72 years, Mage = 35.88, SD = 12.23). This 
sample size gave 0.8 power to detect a correlation of r = .12. 
Study 3 did not include an experimental manipulation.

The sample included participants of several religious 
denominations (34.4% Protestant, 22.7% Catholic, 2.6% 
Other Christian, 2.6% Jewish, 1.9% Muslim, 1.5% Buddhist, 
0.3% Hindu, and 34.0% no religious denomination identi-
fied. The “other” category included a range of answers (e.g., 
“agnostic,” “spiritualist,” “no affiliation,” and “pantheist”). 
Of participants who identified with a religious denomination, 
90.1% indicated a Christian denomination.

Measures
Parenthood.  As in Studies 1 and 2, parenthood status was 

assessed with the question, “Do you have children?”

Parental care motivation.  As in Studies 1 and 2, parental 
care motivation was assessed with the PCAT (Buckels et al., 
2015; α = .94).

Religiosity.  Religiosity was measured with the same seven-
item scale as in Study 2 (α = .92). For consistency with pre-
vious studies, it is this measure that is referred to simply as 
“religiosity.” The 10-item Centrality of Religiosity scale 
was also included for comparison (Huber & Huber, 2012). 
Some items ask for degree of religious belief (e.g., “To what 
extent do you believe that God or something divine exists?”; 
1 = not at all, 5 = very much so), whereas others assess 
frequency of behaviors, (e.g., “How often do you pray?”; 1 
= never, 5 = very often). The scale contains five, two-item 
subscales: intellect, ideology, public practice, private prac-
tice, and experience (overall α = .96).

To test whether parenting variables were also associated 
with religious attendance, we also included a single item that 
asked, “How many times have you attended a religious ser-
vice (church, temple, mosque, etc.) in the last three months? 
If you have not, please enter zero.”

Childhood religious experience.  We adapted the Childhood 
Religious Experience Inventory–Primary Caregiver (Trat-
ner et al., 2017), which assesses childhood exposure to reli-
gious ideas from a primary caregiver and engagement with 
religious activities. As preregistered, we omitted four items 
assessing whether the caregiver allowed freedom in choos-
ing between different religions as we were not interested in 
which religion participants adopted, but the degree of religi-
osity. This left 12 items assessing agreement (on a 6-point 
scale, from strongly disagree to strongly agree), with state-
ments such as “my primary caregiver . . .,” “. . . told me that 
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God loves me” and “. . . encouraged me to join a religious 
youth group” (α = .86).

Supernatural beliefs.  The Paranormal Beliefs Scale (Toba-
cyk, 2004) was adapted to a shorter 11-item scale (α = .90), 
which included three subscales: Superstition, Spiritual-
ism, and Psi. These items asked participants to rate agree-
ment with statements such as “Black cats can bring bad 
luck” (superstition), “During altered states, such as sleep or 
trances, the spirit can leave the body” (spiritualism), and “A 
person’s thoughts can influence the movement of a physi-
cal object” (psi) on a 7-point scale from strongly disagree to 
strongly agree.

Demographics.  Participants also reported their age, eth-
nicity, gender, marital status, political affiliation, and current 
household income.

Results

Associations between parenthood, parental care motivation, and 
religiosity.  Parents scored higher on religiosity than nonpar-
ents, 5.06 vs. 4.03, t(591) = 7.29, p < .001, Cohen’s d = 
0.60, 95% CI = [0.44, 0.77]. This difference was mirrored 
by scores on the Centrality of Religiosity scale, 3.21 vs. 2.44, 
t(591) = 8.12, p < .001, d = 0.67, 95% CI = [0.50, 0.84]. 
Parents also reported having attended more religious ser-
vices in the past 3 months, 4.68 versus 2.26, t(530) = 3.68, p 
< .001, d = 0.32, 95% CI = [0.15, 0.59]. The relationship 
between parenthood and religiosity was robust to simultane-
ously controlling for age, sex, family income, and political 
party affiliation (β = 0.19, p < .001).

As predicted, the association between parental care moti-
vation and religiosity was larger than the association between 
parental care motivation and other supernatural beliefs, 
Fisher’s z = 7.46, p < .001. In fact, parental care motivation 
was not significantly correlated with either a total of the non-
religious supernatural beliefs or any of the three subscales 
(see Table 3). The relationship between objective parenthood 
status and religiosity was also larger than for parenthood and 
nonreligious supernatural beliefs, z = 2.95, p = .003.

Table 3 shows correlations between parental care motiva-
tion and the main outcome variables. As in Studies 1 and 2, 
there was a positive relationship between parental care motiva-
tion and religiosity, r(594) = .37, p < .001, which was present 
in both parents (r = .22, p < .001) and nonparents (r = .37, p 
< .001). The overall relationship between parental care moti-
vation and the Centrality of Religiosity scale was identical in 
magnitude to the association for the seven-item religiosity 
scale, r(596) = .37, p < .001. Parental care motivation was 
significantly associated with all five subscales of the Centrality 
of Religiosity scale, Ideology, r(594) = .33, Experience, r(594) 
= .34, Intellect, r(594) = .34, Public Practice, r(596) = .35, 
and Private Practice, r(594) = .35. The association between 
parental care motivation and religiosity was robust to control-
ling for demographic variables, including age, sex, family 
income, parenthood status, and political party affiliation, β = 
0.33, p < .001. Parental care motivation also positively pre-
dicted religious attendance, β = 0.16, p < .001 (β = 0.18, p < 
.001, for a ±3 SD winsorized version of the variable).

Childhood religious experience significantly predicted 
religiosity, β = 0.26, p < .001. However, parents were not 
significantly higher on childhood religious experience than 
nonparents, 3.05 versus 2.91, t(591) = 1.48, p = .139, d = 
0.13. This latter result is inconsistent with the alternative 
causal explanation that people higher in religiosity are more 
likely to become parents. Entering parenthood and childhood 
religious experience together in a regression made little dif-
ference to the effect size of either parenthood, β = 0.27, p < 
.001, or childhood religious experience, β = 0.24, p < .001. 
The association between childhood religious experience and 
parental care motivation was nonsignificant, r(596) = .08, p 
= .072. Including both variables as predictors in a linear 
regression predicting religiosity revealed simultaneous 
unique effects of both variables (parental care motivation, β 
= 0.36, p < .001; childhood religious experience, β = 0.23, 
p < .001). Thus, we found no evidence that the relationships 
between parenthood, parental care motivation, and religios-
ity can be explained by religious upbringing.

Mediation of age differences in religiosity.  We predicted that 
age differences in religiosity would be mediated by both 

Table 3.  Bivariate Correlations in Study 3.

Variable 2 3 4 5 6 7 8

1. Parental care motivation .37*** .37*** .37*** −.04 .01 −.08 −.03
2. Parenthood .29*** .32*** .13* .16** .10 .08
3. Religiosity — .90*** .17*** .14*** .15** .15***
4. Centrality of religiosity — .28*** .23*** .20*** .25***
5. Supernatural beliefs — .75*** .73*** .90***
6. Psi — .42*** .70***
7. Superstition — .49***
8. Spiritualism —

*p ≤ .05. **p ≤ .01. ***p ≤ .001.
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parental care motivation and parenthood. Age was signifi-
cantly associated with religiosity, β = 0.19, p < .001. How-
ever, including parenthood and parental care motivation in 
the same regression model yielded significant unique effects 
of parental care motivation, β = 0.30, p < .001, and parent-
hood, β = 0.15, p < .001, but a nonsignificant effect of age, 
β = 0.07, p = .067.

We initially preregistered two mediation analyses, with 
parenthood and PCAT included as single mediators in sepa-
rate models. Although both analyses supported predictions 
(see SOM), we retroactively decided that a bootstrapped par-
allel mediation model would be a more informative analysis. 
This model (using LAVAAN), including both parenthood and 
parental care motivation as mediators, revealed independent, 
indirect effects through both parenthood, b = .021 (SE = 
.004), 95% CI = [0.012, 0.030], p < .001, and parental care 
motivation, b = .010 (SE = .003), 95% CI = [0.005, 0.016], 
p < .001, but no direct effect of age, b = −.004 (SE = .007), 
95% CI = [−0.018, 0.010], p = .574. In this model, the indi-
rect effect through parenthood accounted for just below 78% 
of the original effect and parental care motivation for 37% 
(these percentages add to more than 100% because the total 
indirect effects were greater than the original correlation, 
leading to a negative direct effect in the model).

An alternative model placing religiosity as a mediator of 
the effects of age on parenthood and parental care motivation 
found a much-reduced indirect effect, accounting for 31% of 
the association between age and parental care motivation and 
below 7% of the association between age and parenthood 
(see SOM).

In sum, all five of the preregistered predictions for Study 
3 were supported. Furthermore, exploratory analyses 
revealed that the relationships between parenthood, parental 
care motivation, and religiosity were independent of self-
reported childhood religious experiences.

Study 4a

Given that manipulations in Studies 1 and 2 were online-only 
and did not explore potential moderators, Study 4a used a 
more interactive manipulation and included a measure of 
participants’ emotional engagement with the manipulation to 
test for moderation effects. This study was not intended to 
further test the mediation of the age/religiosity relationship, 
given the restricted age range of undergraduate samples. 
Study 4a was not preregistered.

Method

Participants.  Participants were 402 undergraduate students 
recruited from a private university in the southern United 
States, who participated in exchange for partial course credit. 
A sample size of 400 was decided upon a priori to provide 
more than 80% power to detect a small-to-moderate effect 
size of Cohen’s d = .30 between two conditions after 

provisioning for ~10% exclusions. Twenty-six participants 
were excluded for failing an attention check (which simply 
instructed them to click on the “agree completely” option for 
one item), leaving an analyzed sample of 376 participants 
(374 nonparents, 220 females, mean age = 19.16 years, SD = 
2.35). The majority of the sample (73.1%) identified as 
White/Caucasian, 5.3% as Black/African American, 5.1% as 
Latino/Hispanic, 5.9% as South Asian, 3.9% East Asian, 
5.6% mixed ethnicity, and 1.3% other ethnicity (0.3% no 
answer). Of the 374 participants who reported their religious 
affiliation, 34.8% were Christian, 28.6% reported no religious 
affiliation, 25.5% were Jewish, 3.7% Hindu, 1.6% Muslim, 
0.8% Buddhist, 0.3% Sikh, and 4.6% other religion.

Procedure.  Prospective participants were given the opportu-
nity to sign up for a 30-min online study through the Zoom 
video-chat service at a predesignated time. They then met an 
experimenter (one participant at a time) at a link provided to 
them when signing up. Upon arriving in the chat room, par-
ticipants were told about the general composition of the 
study and sent a link to the online survey. After consenting, 
participants completed the first part of the questionnaire, 
which included the parental care motivation scale, questions 
about their parents’ attitudes, and demographic questions. 
Unlike Studies 1 and 2, the parental care motivation measure 
was included before the manipulation, so that it could be 
tested as a potential moderator of condition effects.

Upon completion of the first part of the questionnaire, 
participants were instructed to inform the experimenter that 
they were ready for the next part of the study. Participants 
were randomly assigned to one of the two conditions (child-
care or control, described below), and the experimenter then 
proceeded with the experimental manipulation.

Participants in the childcare condition were asked to imag-
ine being the parent of a child (questions and materials adapted 
from Jones et al., 2019). They were also asked to pick from a 
collection of 12 photographs of young children based on who 
most closely resembled how they would imagine their own 
future child. Participants then responded to a series of ques-
tions, asked by the experimenter, about the types of activities 
that they would do with this child in their imagined role as a 
parent and the types of feelings they would experience.

In the control condition, participants chose from one of 12 
images of leisure and household objects and responded to a 
parallel set of prompts asking them to imagine enjoyable 
activities and to describe how they would feel while doing 
them.

Measures
Religiosity.  We used the same seven-item scale as in Stud-

ies 2 and 3, α = .86.

Parental care motivation.  Parental care motivation was 
assessed using a validated 10-item measure of the PCAT 
scale (Buckels et al., 2015; Hofer et al., 2018), α = .77.
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Parental religiosity.  To assess parental religiosity, partici-
pants were asked to “Think of the parent or primary care-
giver who spent most time with you as a child. This question 
is about their attitudes, not yours. How religious would you 
rate them, in comparison to the average American?” with 
a similar, optional, question for a second caregiver. Scores 
were then standardized and averaged (in cases where there 
were two caregivers).

Emotional response to manipulation.  Participants were 
asked to rate their emotional response to the previous imagi-
nation task from 0 to 100 (0 = no emotional response, 100 
= extremely strong).

Results and Discussion

Parental care motivation was positively correlated with reli-
giosity, r(374) = .22, p < .001. Although participants’ reli-
giosity was highly correlated with their parents’ religiosity 
(r = .49, p < .001), this appeared to be independent of the 
association between religiosity and parental care motiva-
tion: including both variables as predictors in a linear regres-
sion model (with religiosity as the dependent variable) 
resulted in unique associations with both parental care moti-
vation, β = .20, p < .001, and parental religiosity, β = .48, 
p < .001.

Participants scored negligibly and nonsignificantly 
higher on religiosity in the childcare condition, 4.09 vs. 
4.01, t(374) = −0.53, p = .595, 95% CI = [−0.39, 0.21]. 
However, exploratory bootstrapped moderation analyses 
(PROCESS, Model 1) found a significant interaction effect 
for condition and emotional response, b = 0.02 (SE = 
0.006), p = .003, 95% CI = [0.007, 0.31]. Further analysis 
of conditional effects revealed that participants who reported 

stronger (+1 SD) emotional responses to the manipulation 
reported greater religiosity in the childcare (vs. control) 
condition, b = 0.48 (SE = .19), p = .014, 95% CI = [0.10, 
0.86], whereas those reporting average responses showed 
only a small, nonsignificant effect in this direction, b = 0.16 
(SE = 0.14), p = .26, 95% CI = [−0.12, 0.44], and those 
reporting weaker (−1 SD) emotional responses showed a 
nonsignificant effect in the opposite direction, b = −0.39 
(SE = 0.21), p = .061, 95% CI = [−0.80, 0.02]. This inter-
action is shown in Figure 4.

A similar analysis with parental care motivation as the 
moderator variable also found a significant moderation 
effect, b = 0.54 (SE = 0.22), p = .016, 95% CI = [0.10, 
0.98]. Analysis of simple slopes at different values of the 
moderator revealed that effects of condition on religiosity 
were slightly negative for participants with lower (−1 SD) 
parental care motivation, b = −0.23 (SE = 0.19), p = .239, 
95% CI = [−0.60, 0.15], nonsignificantly positive for those 
with average parental care motivation scores, b = 0.15 (SE 
= 0.14), p = .289, 95% CI = [0.13, 0.43], and more strongly 
positive for those with higher (+1 SD) scores, b = 0.43 (SE 
= 0.19), p = .031, 95% CI = [0.04, 0.80].

Study 4a thus found preliminary evidence that a childcare 
manipulation increased religiosity in participants who 
engaged more with the manipulation, but not with less 
engaged participants.

Study 4b: Reexamination of 
Experimental Data From Studies 1 and 2

Given the moderating effects of emotional engagement on 
the experimental manipulation in Study 4a, we investigated 
whether a similar moderating effect of emotional engage-
ment may have been present in Studies 1 and 2 (in both 

Figure 4.  Effects of experimental condition on religiosity by levels of emotional response to manipulation in Study 4a (left, n = 402) 
and Study 4b (right, n = 1,565).
Note. Gray areas indicate 95% confidence intervals.
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studies, each participant free-wrote about their reactions to 
the prime).

Method

For each participant response, we had two research assistants 
(who were blind to hypotheses) rate each participant’s writ-
ten responses to primes for emotionality on a scale of 1 to 5, 
where “5” indicates a highly emotional response and “1” 
indicates no emotionality or responses, indicating no engage-
ment (i.e., inappropriate response to question or responses 
that were seemingly copy-pasted from the internet). To con-
trol for systematic differences in emotional response across 
conditions (scores were higher in the childcare condition), 
scores from the two research assistants were averaged and z 
scored relative to the study and condition to give an emo-
tional response score. Scores from the two raters correlated 
moderately (r = .41). As the inter-rater correlation was mod-
est, we checked robustness by running the main analyses 
(below) with each rater individually. For both analyses, this 
yielded significant results with the same patterns of modera-
tion for both raters. Given that the methods were almost 
identical between Studies 1 and 2—and given the substantial 
sample sizes required to reliably accurately detect modera-
tion effects (Blake & Gangestad, 2020)—data were com-
bined to maximize power, giving an analytical sample size of 
1,565 participants. Data from both control conditions in 
Study 2 were used in the combined control condition.

Results and Discussion

A bootstrapped regression moderation analysis (PROCESS 
macro, Model 1), with condition as the independent vari-
able, emotional response as the moderator, and religiosity 
as the dependent variable yielded a significant interaction, 

b = 0.29 (SE = 0.08), p < .001, 95% CI = [0.11, 0.41]. 
Analysis of conditional effects revealed a similar pattern to 
the interaction in Study 4a: Participants with unemotive 
responses showed no effects of experimental condition, b 
= −0.00 (SE = 0.08), p = .963, 95% CI = [−0.16, 0.17], 
whereas those with average responses showed small posi-
tive effects, such that they scored higher on religiosity in 
the childcare condition than in the control condition, b = 
0.16 (SE = 0.06), p = .010, 95% CI = [0.04, 0.29], whereas 
participants with stronger emotional responses showed sub-
stantially larger effects in this direction, b = 0.39 (SE = 
0.08), p < .0001, 95% CI = [0.22, 0.55].

To further test the hypothesized relations between vari-
ables, we tested a moderated mediation model, as shown in 
Figure 5, using Model 7 of the PROCESS macro (this was 
not possible in Study 4a as parental care motivation was 
measured before the manipulation). This model showed 
moderated mediation consistent with the logical framework: 
At higher levels of emotional response, there was a signifi-
cant indirect effect of condition on religiosity through paren-
tal care motivation (such that scores on religiosity were 
higher in the childcare condition, with this effect mediated 
by increases in parental care motivation), b = 0.15 (SE = 
0.03), 95% CI = [0.10, 0.21]. At average levels, there was a 
smaller indirect effect, b = 0.06 (SE = 0.02), 95% CI = 
[0.02, 0.11], and at lower levels there was no effect, b = 
−0.00 (SE = 0.03), 95% CI = [−0.06, 0.06].

To inform future experimental work, we also conducted 
exploratory analyses by age group in this combined dataset. 
Although there was no linear interaction between condition 
and age (b = 0.00, p = .98), participants aged 25 to 35 years 
(an age at which many either have children or are consider-
ing doing so soon and which has been the focus of other 
research on parental manipulation effects, for example, 
Fessler et  al., 2014) showed much larger effects than 

Figure 5.  Moderated mediation in Study 4b.
Note. ns = nonsignificant.
*p < .05. ****p < .0001.
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participants in other age categories (b = 0.37, p < .001) than 
participants in other age categories (b = 0.08, p = .343) and 
interaction (b = 0.34, p = .020).

In summary, although these patterns were not predicted a 
priori, Studies 4a and 4b found, and replicated, theoretically 
consistent results showing that two different childcare 
manipulations increased religiosity for participants who 
were emotionally engaged with the manipulation, but had no 
effect for those who were not.

Study 5

Study 5 aimed to test the universality and boundary condi-
tions of the relationship between parenthood and religiosity, 
using a large, international dataset: the sixth wave of the 
World Values Survey (WVS, collected 2010–2014; Inglehart 
et al., 2014). We predicted that parenthood would be associ-
ated with greater religiosity across the whole dataset (inde-
pendent of differences in religiosity). We were also interested 
in whether the relationship between parenthood and religios-
ity is specific to certain religions. In addition, as national-
level wealth is negatively associated with religiosity, and as 
childlessness is more common in wealthier countries, Study 
5 also included a measure of gross domestic product (GDP) 
as a covariate and potential moderator.

Study 5 was not preregistered.

Method

The sixth wave of the WVS has individual-level data from 
participants across 60 countries (N = 89,565). The sampling 
methodology employs random (or quota) sampling, meaning 
that within-country samples are typically more representa-
tive of the wider population than samples taken from online 
survey platforms or undergraduate samples. The full data are 
publicly available. To help more easily reproduce our analy-
ses, we have also publicly uploaded a short version of the 
dataset (https://osf.io/s9yx5/?view_only=5529104a70c641a
193c19e688e113065), which includes the variables specific 
to this study.

Measures
Religiosity.  The WVS contains three individual-level mea-

sures of religiosity from a subsection assessing secular val-
ues. Participants were asked the frequency of their religious 
practice, whether they were a religious person, and how 
important they considered religion to be. Scores for each 
of these items ranged continuously from 0 to 1. For ease of 
interpretation, we inverted the scores so that higher scores 
indicate higher religiosity. We averaged the three measures 
to give a single combined religiosity measure (Cronbach’s 
α = .73).

Parenthood.  As in studies 1 to 3, parenthood status was a 
dichotomous variable.

National wealth.  We operationalized national wealth as 
GDP per capita (based on 2017 United Nations data). The 
raw variable was heavily positively skewed and was thus 
log-transformed for all analyses.

Age and sex.  Age was strongly positively skewed and was 
thus log-transformed for all analyses. Biological sex was 
treated as a dichotomous variable, with all answers other 
than “male” and “female” treated as missing (there was no 
option for “intersex” in the original WVS survey).

Results and Discussion

Does the relationship between parenthood and religiosity exist 
globally?.  To test the overall association between parenthood 
and religiosity, we ran a mixed-effects model with parenthood 
as the Level 1 fixed-effects variable and country as the Level 
2 random-effects variable. Consistent with Studies 1 to 3, par-
enthood status positively predicted religiosity (b = .04, SE = 
0.002, t = 16.32, p < .001, 95% CI = [0.032, 0.042]). As 
older adults and women are known to be more religious, and 
wealthier countries tend to be less religious, it was important 
to control for these variables. Adding a proxy of national 
wealth (nominal GDP per capita), alongside parenthood, age, 
and sex, as fixed effects variables and with country as the 
Level 2 random-effects variable, the effect of parenthood 
remained, b = 0.03 (SE = 0.003), t = 12.61, p < .001, 95% 
CI = [0.028, 0.038], as well as a positive effect of age, b = 
0.02 (SE = 0.007), t = 3.38, p < .001, 95% CI = [0.001, 
0.037], being female, b = 0.03 (SE = 0.002), t = 14.04, p < 
.001, 95% CI = [0.025, 0.033], and a negative effect of GDP, 
b = −0.21 (SE = 0.002), t = 105.41, p < .001, 95% CI = 
[−0.213, −0.205]. The addition of these covariates each led to 
better model fit as measured by both Akaike information crite-
rion (AIC) and Bayesian information criterion (BIC) statistics, 
so these covariates were retained for further analyses.

A similar linear mixed effects model, which did not 
include parenthood, yielded a significant effect of age that 
was roughly twice the magnitude as compared with the 
model with parenthood included, b = 0.08 (SE = 0.006), t = 
14.07, p < .001, 95% CI = [0.071, 0.094]. Thus, as with the 
U.S. samples, parenthood status accounted for more than 
half (56.6%) of the association between age and religiosity.

Is the relationship between parenthood and religiosity specific to 
certain religions?.  To assess whether the parenthood–religios-
ity relationship was specific to certain religious groups, we 
analyzed relationships between parenthood and religiosity at 
both the country- and individual level, to consider both indi-
vidual-level and societal-level influence. For the country-
level analyses (Table 4), we assigned each country a code 
according to the major religion that was the most widely 
reported in that country. Meanwhile, for individual-level 
analyses, we split the file according to the individual’s self-
reported religious affiliation (Table 5). All coefficients were 

https://osf.io/s9yx5/?view_only=5529104a70c641a193c19e688e113065
https://osf.io/s9yx5/?view_only=5529104a70c641a193c19e688e113065
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derived from mixed-effects models, with fixed effects nested 
within country.

There was a small, but significant, association between par-
enthood and religiosity in Christian, Muslim, Hindu, and 
Buddhist countries, which was robust to controlling for sex, 
age, and GDP (there were no majority Jewish or Sikh coun-
tries). However, there was only a small association in countries 
where nonreligious people outnumbered any religious group, 
and this relationship became slightly negative when accounting 
for age, sex, and national income. At the individual level, 
Christians, Muslims, Hindus, and Buddhist parents were more 
religious than nonparents of those religions although the asso-
ciation for Buddhists was nonsignificant after controlling for 
sex, age, and GDP. No relationship emerged for Jewish people 
although the relatively small sample size (175), along with the 
fact that these individuals were distributed across several coun-
tries, renders this estimate less reliable than the others.

Is the association between parenthood and religiosity larger in 
wealthier countries?.  Although we made no a priori predic-
tions about effects of national wealth, GDP was associated 
with both lower religiosity and with lower likelihood of 
being a parent after controlling for age, and further visualiza-
tions supported this relationship. Thus, we ran another model 
with parenthood, age, sex, and GDP as fixed effect predictors 
(all nested within country as a Level 2 random-effects vari-
able), but added a parenthood by GDP interaction term. This 
yielded a significant interaction, indicating that effects of 
parenthood were larger in wealthier countries, b = 0.05 (SE 
= 0.004), t = 11.04, p < .001, 95% CI = [0.038, 0.054]. As 

shown in Figure 6, average relationships are moderate (βs ~ 
.20) in the wealthiest countries, but are close to zero in the 
poorest countries. It should be noted that these coefficients 
are not adjusted for age and sex.

One possible explanation for this relationship is that 
birth control is more widely available in wealthier coun-
tries, and childlessness is more common (indeed, in this 
dataset, childlessness is more common in wealthier coun-
tries for people of the same age, implying that people in 
wealthier countries may exercise more choice in whether 
they become a parent). This greater choice would allow 
greater influence of individual differences in parental care 
motivation on whether a person becomes a parent (as 
opposed to it being an inevitable result of having a sexual 
relationship in which both partners are fertile). Furthermore, 
wealthier countries tend to have more nonreligious indi-
viduals and thus less social (or in some cases legal) pres-
sure to describe oneself as religious, meaning that people 
in these countries may also exhibit greater variation in reli-
giosity. Consistent with this idea of reduced variation, 
there is some indication of ceiling effects in the WVS data, 
with several countries averaging >0.90 (and as high as 
0.97) from a maximum religiosity score of 1.00, with these 
countries being overwhelmingly poorer (as shown above, 
there is a strong negative relationship between GDP and 
religiosity). However, although these explanations are 
plausible, they were not predicted a priori, and should be 
treated as tentative hypotheses: further research is neces-
sary to properly understand the reasons for this moderation 
effect.

Table 4.  Unstandardized Coefficients for Parenthood Predicting Religiosity by Religious Denomination at Country Level.

Main religion k n bu 95% CI bc 95% CIs

Christian 33 49,305 0.04*** [0.037, 0.050] 0.04*** [0.033, 0.046]
Islamic 19 24,829 0.03*** [0.022, 0.036] 0.02*** [0.016, 0.032]
Hindu 1 4,078 0.04*** [0.019, 0.054] 0.03** [0.007, 0.050]
Buddhist 3 4,410 0.11*** [0.094, 0.130] 0.06*** [0.039, 0.084]
Nonreligious 5 7,401 0.02** [0.008, 0.039] −0.02* [−0.040, −0.005]

Note. k = number of countries in each religious group. bu = uncorrected coefficient; bc = after controlling for sex, age, and GDP; CI = confidence 
interval.
*p < .05. **p < .01. ***p < .001.

Table 5.  Unstandardized Coefficients for Parenthood Predicting Religiosity by Religious Denomination at Individual Level.

Religion n bu 95% CIs bc 95% CIs

Christian 35,965 0.03*** [0.020, 0.032] 0.02*** [0.018, 0.031]
Islamic 21,917 0.03*** [0.022, 0.036] 0.01** [0.004, 0.021]
Hindu 3,905 0.05*** [0.028, 0.064] 0.02* [0.003, 0.044]
Buddhist 3,799 0.07*** [0.028, 0.046] 0.03 [−0.002, 0.040]
Jewish 175 0.00 [−0.097, 0.102] 0.04 [−0.060, 0.144]

Note. bu = uncorrected coefficient; bc = after controlling for sex, age, and GDP; CI = confidence interval.
*p < .05.**p < .01. ***p < .001.
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General Discussion

The psychology of parenthood appears to have implications 
for religiosity. Across five studies, this relationship exists 
with both objective parenthood status and subjective parental 
care motivation, and is consistent across multiple measures 
of religiosity. These studies found both correlational and 
experimental evidence consistent with the hypothesis that 
parenting motives influence religiosity.

First, three online studies (N > 2,100) found consistent evi-
dence that—in American samples—both parenthood and 
parental care motivation were associated with strength of reli-
gious belief and (in Study 3) self-reported religious attendance. 
Comparative analyses revealed that parental care motivation 
was the stronger predictor of religiosity. Beyond these correla-
tional findings, the results of several analyses are consistent 
with the hypothesis that parenting motives lead to increases in 
religiosity. The most direct evidence comes from the finding 
that more responsive participants showed a relative increase in 
self-reported religiosity after childcare primes, an effect that 
was found in both students and online participants, and which 
was mediated by increases in parental care motivation.

The relationship between parental care motivation and 
religiosity was robust to multiple controls. Whereas parent-
hood and parental care motivation robustly predicted religios-
ity, parental care motivation did not predict any of three other 

forms of supernatural belief, and parenthood status did so 
only weakly (Study 3). This specificity suggests that there is 
something particular about the characteristics of large-scale, 
organized religions that are functionally related to parenting. 
We predicted such an association between parenting and reli-
giosity because of the role that many organized religions play 
in prescribing protective and sexually restrictive norms. 
Nonreligious spiritual beliefs do not typically fulfill this role. 
Thus, the weak or nonexistent relationships found in Study 3 
support the hypothesis that parenting is related to religiosity 
because of its role in prescribing and reinforcing social norms. 
Finally, Study 5’s global analysis (N > 89,000) revealed that 
the relationship between parenthood and religiosity was pres-
ent across Christian, Islamic, Buddhist, and Hindu countries 
and individuals (no predominantly Jewish or Sikh countries 
were represented). These results are consistent with the 
hypothesis that there is a functional relationship between par-
enting and engagement with institutional religions.

The mediation of age differences in religiosity by parent-
hood and parental care motivation in Studies 1 to 3 is consis-
tent with the hypothesis that age-related increases in 
religiosity (at least in American samples) are the result of 
entry into parenthood. Alternate mediational models—in 
which religiosity causally preceded parenthood and parental 
care motivation—found weaker mediational effects and 

Figure 6.  Standardized bivariate effect sizes for parenthood predicting religiosity, plotted by country, national GDP, and main national 
religion.
Note. GDP = gross domestic product.
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were a poorer fit for the observed data. Thus, the findings 
presented here offer new insight to these relationships, sug-
gesting that parenthood and variation in parental care moti-
vation may partly explain age-related increase in religiosity.

Further support for the directional hypothesis that parenting 
motives influence religiosity was provided in Studies 3 and 4a, 
where statistically controlling for measures of childhood reli-
gious exposure and parental religious belief had almost no 
effect on the relationship between parental care motivation and 
religiosity. Similarly, Study 1 found no evidence for other plau-
sible “third variable” explanations, namely, that the relation-
ship between parental care motivation and religiosity could be 
better explained by temporally prior indicators of sexual devel-
opment or early life ecological stressors. Controlling for age of 
puberty onset, age of sexual debut, and measures of childhood 
resource scarcity and unpredictability had little effect on the 
strength of relationships between parenthood, parental care 
motivation, and religiosity. These findings are consistent with 
the reproductive religiosity model and add to a growing body 
of work suggesting that reproductive strategies may influence 
religiosity (e.g., McCullough et al., 2005; Weeden et al., 2008).

Of course, many plausible mechanisms may account for a 
causal relationship between parenthood and religion. We 
hypothesized a causal relationship as a consequence of par-
ents gleaning greater benefits from safer and more sexually 
restricted social environments. Although the mediational 
models presented in Study 2 are consistent with this interpre-
tation, they were (a) based on cross-sectional data and (b) 
explained less than half of the covariance between parental 
care motivation and religiosity. Consequently, these media-
tions do not in themselves constitute strong evidence for any 
interpretation, nor do they preclude other explanatory factors. 
For example, it is also possible that parenthood and parenting 
motives are linked to religiosity as a consequence of the per-
ception that religion is important in children’s moral educa-
tion, or the belief that religious institutions reinforce 
community values or group cohesion.

One potentially informative avenue for future research 
could be to directly test the hypothesized reasons for the rela-
tionship between parenting and religiosity. For example, we 
might speculate that parents would be especially receptive to 
aspects of religion that reinforce moral norms and promote 
family, community, and group cohesion. Thus, future 
research might test this experimentally by reminding partici-
pants of these characteristics of religion and testing whether 
this leads to disproportionately positive shifts in attitudes 
toward religion for parents (relative to nonparents).

The experimental findings presented here have implica-
tions for research aiming to manipulate parental care motiva-
tion. The studies presented here suggest that future work 
might benefit from checking the efficacy of manipulations 
and exploring potential moderating individual differences. 
As is clear here, non-naturalistic parenting manipulations are 
much more emotionally potent for some people than for oth-
ers. It is noteworthy that analyses in Study 4b indicated that 

participants in the 25 to 35 age range showed stronger exper-
imental effects than other age groups. Although these analy-
ses were exploratory, this finding suggests that future 
experimental studies should carefully consider age distribu-
tions of their target samples, and should also assess and test 
whether any experimental effects are conditional upon par-
ticipants’ degree of emotional engagement.

Future research should also strive to further investigate the 
extent to which the findings presented here are generalizable 
and explore sources of this variation. The analyses presented in 
Study 5 suggested that there is substantial cross-cultural varia-
tion in the relationship between parenthood and religiosity, but 
the origins of much of this variation remain unclear. One possi-
bility is that certain familial and societal structures moderate this 
relationship. For example, if changes in parental care motives 
underlie the association between parenthood and religiosity, this 
might predict smaller relationships between parenthood and 
religiosity in cultures where alloparenting (i.e., children being 
cared for by people other than biological parents) is more com-
mon (see Kerry & Murray, 2021). Similarly, effects may vary 
according to the division of childcare between men and women, 
or it may be the case that the practice of polygyny might create 
cultural differences that are gender dependent, given that polyg-
yny may differentially affect parental investment and the impor-
tance of mate-retention.

Conclusion

People vary greatly in their belief in God, their loyalty to 
religious institutions, and their dedication to the practices 
and norms that these institutions promote. This variation 
exists not only between individuals but also across individu-
als’ own life spans. The studies reported here provide evi-
dence for a functional relationship between parenting and 
religiosity, which may explain some of this variation. This 
research thus provides insight to previously established 
changes in religiosity over the life span (e.g., Hayward & 
Krause, 2015; McCullough et  al., 2005), and the interplay 
between religion and behavioral strategies (e.g., Mahoney, 
2010; Moon et al., 2019; Weeden et al., 2008), by highlight-
ing the role of two largely unexplored calibrators of religious 
attitudes and behavior: parenthood and parental care motiva-
tion. Many crucial questions about the nature of this relation-
ship remain to be addressed in future research. Nonetheless, 
this research implies a meaningful and robust relationship 
between parenthood, parental care motivation, and belief in 
large-scale world religions.
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Notes

1.	 Note that the same preregistration also refers to predictions for 
measures of specific political attitudes that were part of the same 
wider project, but were reported elsewhere.

2.	 A Breusch–Pagan test, using lmtest for R, revealed significant 
heteroscedasticity for this association, BP = 4.16, p = .041. 
However, a regression involving a log-transformed version of 
religiosity (which eliminated this issue) yielded inferentially 
identical results.

3.	 After data collection, we made the further informed analytical 
choice that a parallel mediation model would be more infor-
mative than the simple mediation models involving single 
mediators (i.e., either parenthood or PCAT) proposed in the pre-
registrations for Studies 2 and 3.
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