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Previous research has suggested that disgust sensitivity contributes to moral self-
regulation. The relationship between religiosity and disgust sensitivity is frequently
explored as a moderator of moral-regulating ideologies, such as conservative and
traditional ideologies. However, religiosity is suggested to differ from these in moral
attitudes against social dominance and racial prejudice. Psychological theories, such as the
societal moral intuition and the evolved hazard-perception models, have proposed that
there could be reasons to support a distinct relationship between religiosity and disgust
sensitivity. These reasons relate to the intuitive pursuit of spiritual purity and the non-
secular transcendental emotional-reward value of moral behaviour for religious
individuals. In the present manuscript, we conducted the first dedicated meta-analytic
review between religiosity and disgust sensitivity. We analysed a summary of forty-seven
experimental outcomes, including 48,97 | participants. Our analysis revealed a significant
positive association (r = .25) between religiosity and disgust sensitivity. This outcome
suggests that sensitivity to disgust could have distinct spiritual purity and moral self-
regulatory response value for religious individuals.

Research associated with disgust sensitivity has progressed substantially in the past two
decades. Despite the increasing empirical engagement in research relating to disgust
sensitivity, the distinction between disgust and disgust sensitivity is frequently not
addressed in relevant research (see Herz, 2012). For example, disgust, as an emotion, has
been suggested as having an adaptive psychological function for responses to environ-
mental adversity, such as contributing to avoidance responses to pathogen and
contamination-related cues, and conferring self-regulation inhibitory responses to
distressing emotional elicitors (Curtis, de Barra, & Aunger, 2011). It relates to
physiological (Stark, Walter, Schienle, & Vaitl, 2005), neural (Wicker et al., 2003; but
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see also Schienle et al., 2002), and behavioural reactions (Curtis et al., 2011) to physically
and/or emotionally aversive pathogenically harmful and contagious environmental
elicitors (see Miller, 2013). On the other hand, disgust sensitivity is commonly measured
using questionnaire and scale assessment items (see Olatunji et al., 2007). It often refers to
the belief or self-report that certain events, behaviours, or elicitors and cues are aversive
(Olatunji & Broman-Fulks, 2007). Disgust sensitivity can refer to the belief that a person
will experience certain stimuli as aversive (Jones & Fitness, 2008), without necessarily
measuring, and therefore, arguably (Reisenzein, 2009), directly assessing a person’s
reactivity to stimulus exposure (see, for example, DeBruine, Jones, Tybur, Lieberman, &
Griskevicius, 2010).

Religiosity has been defined as an affiliation with a system or doctrine that includes
beliefs and a moral code related typically to a non-human spiritual or transcendental
entity, or entities (Shariff, 2015). As such, it involves practices and beliefs that are
suggested to have distinctive evolutionary origins and trajectories to secular systems
(Barrett, 2000). Existing psychological models suggest that religiosity should be positively
associated with sensitivity to disgust. For example, the societal moral intuition model
(Baumard & Boyer, 2013) proposes that divine beings monitor believers to ensure that
they behave in line with religious moral rules (Maclean, Walker, & Matsuba, 2004). This
monitoring ensures that good deeds are rewarded, and bad deeds are punished (see
Baumard, Hyafil, Morris, & Boyer, 2015; Boyer, 2002; Boyer & Bergstrom, 2008). The
sense of being monitored proposedly prompts religious individuals to abstain from
behaviours and cognitions that impact spiritual purity. Therefore, religiosity could
uniquely correlate with sensitivity to disgust as a protective and self-regulatory experience
(Shariff, 2015). Another psychological model that supports a unique relationship between
religiosity and disgust sensitivity is the theory of the Evolved Hazard-Precaution System
(EH-PS; Boyer & Liénard, 2006). The EH-PS suggests that human beings possess an evolved
system that regulates behaviours to potential environmental contamination (Boyer &
Liénard, 20006; Liddell et al., 2005). This system has been argued to have evolved to
contemporary religious laws relating to purity and moral behaviour (Barrett, 2000;
Baumard & Boyer, 2013; van Leeuwen, Dukes, Tybur, & Park, 2017; Shariff, 2015).

Past empirical research has often, and possibly erroneously, examined how religiosity
relates to disgust sensitivity, as an indistinct manifestation, aspect, or subcategory of
conservative and traditionalist ideologies (see Modood, 2010). Contemporary psycholog-
ical theory and research have addressed religiosity as interchangeable forms of
conservatism, which typically includes right-wing authoritarianism and social-
dominance orientations (see, for example, Terrizzi, Shook, & McDaniel, 2013, pp. 100-
101). Thisis possibly amisconception. Firstly, religiosity correlates only weakly with social-
dominance orientations, such as the imposition of ideology-related secular laws, which is
one of the major dimensions of political belief and right-wing authoritarianism in particular
(e.g., Sibley, Robertson, & Wilson, 2006). Secondly, previous research has also shown that
after controlling for authoritarianism, even extreme aspects of religiosity, such as religious
fundamentalism, negatively predict racial prejudice, suggesting that religiosity could
include components beyond and above social and political traditionalism (Laythe, Finkel, &
Kirkpatrick, 2001).

As proof of concept of the possibly erroneous indissociable association of religiosity,
traditionalism, and conservatism, previous meta-analytic research has examined the
relationship of religiosity and sensitivity to disgust either as a moderator or as a minor part
of wider correlation analyses with political-oriented primary research objectives. These
meta-analytic attempts assessed the relationship between disgust sensitivity, and
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conservative and traditional ideologies (Beit-Hallahmi, 2014). Two partially relevant
reviews are available in this area. These examined the correlation between the
behavioural immune system and social conservatism (see Terrizzi et al., 2013), and
parasite stress and pathogen avoidance, and political beliefs (Tybur et al., 2016). In the
latter, conservatism is included as a subset of political belief and religiosity as a moderator
for conservatism. The analysis does not include a correlation coefficient or further insight
concerning religiosity and its relation to parasite stress and pathogen avoidance (Tybur
etal., 2016, pp. 12410-12411)." In the former, religiosity is included as a subset of social
conservatism (Terrizzi etal., 2013, p. 100). The researchers report a significant correlation
coefficient (» = .38) between religiosity and behavioural immune system responses in a
small heterogeneous and statistically uncorrected for heterogeneity, funnel plot
asymmetry, and publication bias subsample of the overall analysis (¢ = 4; Q = 18.84;
p < .01; Terrizzi et al., 2013, p. 105).

Religiosity has not been sufficiently addressed in relation to disgust sensitivity in
previous meta-analyses and the variables that could moderate this association also remain
unexplored. Religiosity has been found to predict numerous important outcomes,
including strengthened emotional and moral self-regulatory abilities (Fincher & Thornhill,
2012; McCullough & Willoughby, 2009; Sedikides & Gebauer, 2010). Religiosity has also
been found to be negatively associated with substance use and criminal behaviour in
adolescents (Baier & Wright, 2001; Yeung, Chan, & Lee, 2009). These findings suggest that
disgust sensitivity to aversive and deviancy-related cues could be a regulatory mechanism
that contributes to self-control in religious individuals. Disgust sensitivity has been
suggested to reflect beliefs that relate to adaptive significance, manifested by their
effectiveness in various processes, such as pathogen avoidance, regulating mating
decisions and moral judgement processes, corresponding respectively to pathogen,
sexual, and moral subtypes of disgust sensitivity (Ekman, 1992; Tybur, Lieberman,
Kurzban, & DeScioli, 2013). This suggests that trait-level sensitivity to disgust could reflect
beliefs in behaviours and responses that have a protective role to socio-biological elicitors
that result in moral-behavioural transgression (Rozin & Haidt, 2013).

Previous research has suggested that both disgust sensitivity and religiosity predict
moral condemnation of purity-based transgressions (Preston & Ritter, 2012). They have
also been related to ingroup sociality, and preferred outgroup contact with individuals
that uphold values relating to spiritual and personal harmony (Fincher & Thornhill, 2012;
Saroglou, Delpierre, & Dernelle, 2004). Previous research has suggested that religiosity
and sensitivity to disgust could partake in several other — less obvious — interactions. For
example, a more exploratory hypothesis stemming from previous findings is whether
factors such as age, gender, and sample type, that have been shown to separately impact
religiosity and sensitivity to disgust, will influence a possible association (Fincher &
Thornhill, 2012; Tybur et al., 2013).

Previous research has provided evidence that religiosity is positively associated with
responses in questionnaire assessments that include sexual inhibition, fear of pathogens,
and purity-based moral judgements (McCullough & Willoughby, 2009; Wagemans,
Brandt, & Zeelenberg, 2018). Interestingly, these factors comprise three basic subtypes of
disgust sensitivity (i.e., sensitivity to pathogen, sexual, and moral disgust), suggesting that
disgust sensitivity subtypes could be associated with religiosity (Curtis et al., 2011; but see

! This information is also not available in the online supplementary material that the authors provide (Tybur et al, 2016, p.
12408).
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also Kriegeskorte, Simmons, Bellgowan, & Baker, 2009). Previous literature has provided
support for these propositions. For example, the evolutionary costly-signalling theory
(Sosis, 2003; Sosis & Bressler, 2003) suggests that religious participation incurs costs of
resources and opportunities to believers, which in turn could signal their allegiance to
their religious group. Fincher and Thornhill (2012) argued that this allegiance could
reduce one’s exposure to infectious diseases through evolved emotional defensive
mechanisms of sensitivity to contamination and disgust. Hence, it is reasonable to predict
that religiosity should be positively associated with pathogen disgust sensitivity. Previous
researchers have also suggested that religiosity could predict greater sensitivity to sexual
disgust. Religious participation enables the inclination of fitness-enhancing values that
preserve social orders (Maclean et al., 2004; Saroglou et al., 2004), including the regulation
of one’s sexuality. Relatedly, moral disgust has been suggested to relate to sacred, purity-
based values that largely overlap with religious moral codes (Rozin & Haidt, 2013; Rozin,
Haidt & McCauley, 2008; Wagemans et al., 2018). These provide theoretical and empirical
support that positive correlational relationships could also be revealed between
religiosity and sensitivity to disgust subtypes, including pathogen, sexual, and moral
disgust.

Echoing the need for a distinct exploration of religiosity and sensitivity to disgust (see,
Slone, 2016), in the present research, we undertook a meta-analysis to explore the
relationship between religiosity and sensitivity to disgust. We rigorously assessed, using
state-of-the-art statistical methods, a thoroughly controlled summary of forty-seven
experimental outcomes including 48,971 participants on the relationship between
religiosity and disgust sensitivity. We explored the association between religiosity and
disgust sensitivity subtypes, such as pathogen and sexual disgust sensitivity.” We also
explored the effect of variance-moderating variables in these associations, such as gender,
age, and sample type (university student and general population). Finally, we presented
our end results in a complete, comprehensive, and interactive meta-analysis matrix with
statistical outcomes for each included variable.

Methods

We conducted a literature search in February 2020 in Ovid (including the databases of
PsycINFO and PsycARTICLES), PubMed, Web of Science, and Google Scholar, using the
syntax religio™® (or faith*) and disgust™ and the abbreviations of disgust sensitivity and
religiosity scales (e.g., DS-R, TDDS, and SRR; see Figure 1). We also hand-searched the
reference list of each relevant paper and the publication history of each included author.
An email requesting published and unpublished data was sent to researchers who had
published studies that related to the current theme. A call for data was also advertised in
relevant data repositories, such as the Open Science Framework, Academia.edu,
ResearchGate, and the Society for Personality and Social Psychology (SPSP) Open Forum
(see Figure 1 for a detailed searching strategy). The inclusion criterion for the current
meta-analysis was the assessment in the same study of both religiosity and disgust
sensitivity as continuous or categorical variables. Studies that assessed clinical popula-
tions were excluded from the analysis. The study selection was done by four researchers
and cross-checked between them. Thirty-seven articles including twenty-six published

2 Qur literature search revealed very limited data for moral sensitivity to disgust data (k = 3;n < 100) that did not fit the minimal
criteria for meta-analytic research (see Borenstein, Higgins, Hedges & Rothstein, 2017; Hedges & Schauer, 2019).
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journal articles, two PhD theses, two MA theses, one journal article currently under
review, and six unpublished datasets were included in the final sample that consisted of
forty-seven experimental outcomes and a total of 48,971 participants (26,297 female). In
all studies, disgust sensitivity was consistently measured as a continuous, interval, or ratio
variable, using personality questionnaires, Likert scale responses, and questionnaire
response assessments to disgust-related stimuli, such as aversive, immoral, and taboo
items (Tybur et al., 2013). Religiosity was measured either as a continuous or as a
categorical variable using personality assessments, categorical responses for religious
affiliation, or responses to religious-related elicitors (Gervais, Shariff, & Norenzayan,
2011). When religiosity was measured continuously, the reported Pearson’s r for the
primary analysis was used. When religiosity was measured dichotomously (e.g., “Yes’ or
‘N0”), the statistical outcome was converted from Cohen’s d to Pearson’s 7 according to
the formulas provided by Borenstein, Higgins, Hedges, and Rothstein (2017, pp. 47-48;
see also Table 1): r =—<%— where a is a correction of variance for unequal population
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Figure |. Systematic review and literature search matrix. Schematic representation of the systematic
review and literature search for religiosity and sensitivity to disgust. Published articles databases and
unpublished articles databases were used. The PubMed, Web of Science, and Google Scholar searches
were refined for empirical research papers, conferences, and indexed and non-indexed articles in all
available research domains. The Ovid search included PsycARTICLES, PsycINFO, EMBASE, OVIDMED
LINE (R), and OVIDMEDLINE (R) ahead of print, non-indexed, and in-process articles (1946 to present). The
key words were kept consistent using advanced search and/or commands, and they were designed to
include keyword stems, and sensitivity to disgust and religiosity assessment indexes. All the unpublished
datasets included in the analysis (n = 6; see Table |) were provided directly by the authors in raw data
format after posting a data request concerning the current meta-analysis in several subject compatible
science forums (SPSP Open Forum, Academia.edu, Research Gate, etc.). The meta-analytic bibliography
and data are included in Supplementary Materials.
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samples, a = M; for a review, see Borenstein et al. (2017, pp. 45-57, 117-125, 239—

ninz

241, 277-291, 357-364, 377-381).

Results

Overall effects for religiosity and sensitivity to disgust

A zero-order random-effects meta-analysis model was run using the Meta-Correlation in R
coding module (see Cheung, 2015) for the final number of included experimental
outcomes (k& = 47). The model revealed a significant positive correlation between
religiosity and sensitivity to disgust (Z = 12.6; p < .001;95% CI [0.157,0.215];r = .186).
Using standardized meta-analysis estimates including a Fisher’s r-to-z transformed
correlation coefficient and restricted maximumr-likelihood model estimators, the analysis
revealed a heterogeneity bias (tau = .075; SE = .002; p < .001; P = 80.11%). Hunter—
Schmidt covariance corrections were applied and mean age, gender (percentage of
females), and type of sample (university student and general population) were included as
moderators in the analysis. The mixed-model analysis revealed a non-significant
heterogeneity bias (p = .81; I° = 9.07%). Rosenthal’s publication bias fail-safe
(@ = .493) was not significant, and rank funnel plot asymmetry analyses was borderline
significant (p = .049) for these associations pre-heterogeneity corrections and not
significant (Z = 1.096; p = .246) after corrections for heterogeneity (Borenstein et al.,
2017; see Figure 2).

The analysis revealed that age did not have a significant effect on the association
between religiosity and sensitivity to disgust (Sobel z = .26; p = .795; 95% CI [—0.003,
0.004]; = .001). Sample type including student and general population was a marginally
significant moderator; however, the effect size was small (Schumm, Pratt, Hartenstein,
Jenkins, & Johnson, 2013) for an influence in this association (Sobel z = —.031; p = .085;
95% CI [—0.067, 0.055]; » = —.006). Gender revealed to be a low-effect-size marginally
significant moderator (Sobel z = —1.84; p = .066; 95% CI [—-0.003, 0.001]; » = —.001).
The resulting model revealed a post-adjustment significant and positive correlation
between religiosity and sensitivity to disgust (Z = 5.93; p < .001; 95% CI [0.170, 0.337];
r = .253; Figure 2). This result suggests that religiosity and sensitivity to disgust are
positively associated irrespectively of age and that this correlation is weakly influenced by
sample type and gender (see Figures 2 and 4).

Effects for religiosity and sensitivity to disgust per assessment subtype

We were able to collect additional information for disgust sensitivity to
contamination/pathogen-related (2 = 13) and sexual (& = 5) stimuli. Moral sensitivity
to disgust was not included due to insufficient research outcomes (2 = 3). We used the
same parameters for the meta-analysis reported in the previous section. We found a
significant association between religiosity and contamination/pathogen sensitivity to
disgust (Z = 4.8; p < .001; 95% CI [0.075, 0.180]; » = .127). Post-adjustments analysis
revealed that after controlling for mean age (Sobel z = .777; p = .437), gender (Sobel
z =—-1.01; p = .312), and type of sample (Sobel z = .576; p = .564), religiosity and
contamination/pathogen disgust were not significantly correlated (Z = 1.87; p = .312;
95% CI [—0.048, 0.241]; » = .097). The same pattern of effects was also reported for
religiosity and sensitivity to sexual disgust. A direct meta-analysis revealed that the
relationship was significant (Z = 3.62; p < .001; 95% CI [0.120, 0.404]; r = .262). Post-
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First Author (Date) Correla?ion quel Confidence
Coefficient Weight Intervals
Terrizzi (2012a) —— 1.92% . 02 [-.13,.17]
Terrizzi (2014b) —— 24% 02[-1,.14]
Nelissen (2007) i 2.92% .03 [- 06 .12]
Shekh (2012) = 2.58% .06 [-.05, .17]
Terrizzi (2014a) — 1.73% .07 [- 09 23]
Haidt (1994b) _ 1.58% .08 [-.1, .26]
Haidt (1994d) I — 74% .09 [-.21, .39]
Haidt (1994a) ) 1.96% .09 [-.06, .24]
Berger (2014b) —— 2.54% .1 [-01, 21]
Tybur (2016) 1 4.03% .11 [.09, .13]
Berger (2014a) g3 3.6% .11[.06,.17]
Lorona (2017) o = 1.73% .12 [- 05 21]
Rottman (2014) —_— 1.91% .12 [-.03, .21]
Haidt (1994¢) —_—— 1.89% .12 [—.03, 27]
Skolnick (2013b) M E— 1.32% .12 [-.08, .33]
Inbar (2012) 1 4.06% .13 [.12, .15]
Inbar (2008) —— 1.94% .14 [-.01, .29]
Gervais (2011) — 2.62% .15 [.05, .26]
Feinberg (2014) | 1.58% .15 [-.02, .33]
Ruisch (2019) —— 2.91% .16 [.07, .25]
Skolnick (2013a) —— 1.39% .16 [-.04, .36]
Crawford (2014) —_— 2.23% .17 [.04, .36]
Inozu (2014) — 2.26% .18 [.06, 3]
Piazza (2014b) — 1.74%418[02 35]
Tybur (2010) 3 2.9% .18[.02, 35]
Fergus (2017) —— 2.53% .19 [.08, .3]
Ruisch (2016a) o 2.48% .19 [.08, 31]
Clay (2012) —— 2.48% .2 [.09,.32]
Kolareth (2019) i 2.25%.2 [.08,.33]
Trapnell (2005) [ 3.24% .21 [.13, 21]
Piazza (2014c) —— 2.01% 22 [.08, 33]
Piazza (2014a) —a— 2.62% .23 [.12, .33]
Ruisch (2016b) = 3.12% 23 [.16, 31]
Yelderman (2012) i — 1.58% .23 [.06, .41]
Hendrick (2015) —— 2.28% .26 [.14, 39]
Ritter (2015) —— 2.41% .28 [16, ,39]
Oum (2010) e 1.34% .29 .09, 49]
Saroglou (2004) —— 2.31% .29 [.16, 41]
Alcan (2015) R 23% 3. [17, .42]
Terrizzi (2012b) —— 2.47% .31 [.2, .42]
Tybur (2015) i 2.24% 35 [.23, 48]
Ritter (2011) ——— 1.18% .37 [.26, 5]
Ritter (2014) —— 2.35% .38[.26, .5]
Inozu (2017) — 98% 47[22,72]
Olatunji (2005) —_— 1.36% .58 [.38,.71]

Test for Heterogeneity: 2= 9.07%,

p = .81; Fail-Safe Analysis (Rosenthal’s) =
9312; p <.001, Rank Funnel Plot Asymmetry:
tau = .071; p = .493; Regression Funnel Plot
Asymmetry: Z = 1.096, p = .241. Prediction
Intervals = - .173 t0 .791. P (1-B) neterogencity-adjusted
=.99

Test for Overall Effect: Z = 5.93; p
<.001;95% CI[.170, .337]; r=.253

Figure 2. Overall forest plot in observed effect sizes order. The relationship between religiosity and

disgust sensitivity provided an overall significant mixed effect. Religious affiliation, political affiliation, and

population sample country of origin were not consistently reported in previous research and could not be

included in the analysis (see Table |). Calculations for heterogeneity, meta-statistical power, funnel plot

tests, prediction intervals, and meta-analytic power are in the bottom left of the graph.

adjustments analysis revealed a non-significant association (Z = .128; p = .221; 95% CI
[—0.295, 0.458]; r = .047). Heterogeneity, funnel plot asymmetry, and publication bias
outcomes were significant for these associations (see Figures 3 and 4).
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(a) Contamination/Pathogen Sensitivity and Contamination/Pathogen Sensitivity and
Religiosity Forest Plot Religiosity funnel Plot
Terrizzi (2012a) =P 7.5% .02[-13,.17]  _ |
Terrizzi (2012d)  —= 8.41% .02[-.12, 14]
Terrizzi (2014c¢) . 7.07% .04 [-.12, .21] 5
Tybur (2010c) + 9.19% .06 [-.03, .15] £
Berger (2014a) - 10.07% .09 [.04, .14] T _U;
Berger (2014b) e 8.65% .1 [-01,21] © =
Crawford (2014) —-— 8.11% .12 [-.01,.25] 'g
Kapitan (2013a) - 7.14% 2 [.04,.25] s
Terrizzi (2012b) 4 8.54% .27 [.15, .38] % Jl £
Tybur (2015b) — 8.12% 27[.14,.39]
Olatunji (2005) —— 6.11% .5 [.3,.7]
Inozu (2017) —— 489% .56[31,81]
Skolnick (2013a) —a—  6.19% .61[.41,.8] 2 7
rrrrrr Test for  Overall
_ Effect: Z = 1.87; p . Y
2024681 S 312 Cli L 048 F- Ly L
. to 2415 r=.097 ] A jh
Test for Heterogeneity: = 73.51%, T ;
p <.01; Fail-Safe Analysis (Rosenthal’s): n = 199; p
<.001, Rank Funnel Plot Asymmetry: tau = .164; p = .542; Regression -4 -2 0 2 4
Funnel Plot Asymmetry: Z = 1.372, p = .191. Prediction Intervals = - .19 .
10 .562. P (1-) ncgsnc s = -68 Residual Values
(b) Sexual Sensitivity and Religiosity Sexual Sensitivity and Religiosity
forest Plot funnel Plot
o 4
Terrizzi (2012d) —— 21.25% .03 [-.08, .15] 5
&5
Terrizzi (2012c¢) — 17.78% .09 [-.08,.25] «{ =~
i g
o
Terrizzi (2012a) - 18.89% 24 [.1, .39] g
Nl wn
SH
Terrizzi (2012b) -8 21.57% .34 [.23, .45]
Tybur (2015b) w4 20.5% 52[4,.65] A
Test for Overall Effect:
Z=128p=221;CL: L
=20 2.4 .68 50510458, r=.047 =
Test for Heterogeneityzlﬁz 69.37%,
p <.01; Fail-Safe Analysis (Roscmhal’§): n=175; p<.001, Rank Funnel Plot -4 .2 0 2 4
Asymmetry: tau = - .74; p = 1; Regression Funnel Plot Asymmetry: Z = .195,
p =845, Prediction Intervals = - .396 10 .781. P (1-B) heterogencitadusiea = -31 Residual Values

Figure 3. Forestand Funnel Plots for Religiosity and Subtypes of Disgust Sensitivity. In (a) and (b), forest
and post-correction funnel plots for pathogen/contamination and sexual sensitivity to disgust, and
religiosity, respectively. The analysis revealed significant heterogeneity and funnel plot asymmetry
statistical outcomes for the correlational relationships between contamination/pathogen and sexual
disgust sensitivity and religiosity. Calculations for heterogeneity, meta-statistical power, funnel plot tests,
prediction intervals, and meta-analytic power can be found in the bottom left of each forest plot graph
separately.
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Figure 4. Correlation matrix with correlation analysis between moderator variables (age, gender, and
sample type) and disgust sensitivity subtypes and religiosity (see Supplemental Material: Mathematical
Coding and Computation). * indicates significance at p < .05; ** indicates significance at p < .01.

Discussion

Summary of findings

The present study aimed to provide an evaluation of the relationship between religiosity
and disgust sensitivity. The current meta-analytic summary showed that there is a positive
correlation between religiosity and disgust sensitivity. The overall association between
religiosity and sensitivity to disgust was positive (» = .253) and significant (p < .001) after
controlling for heterogeneity, publication bias, parametricity, and adjusting for the effect
of moderators, such as gender, sample type (student vs. general), and age (Borenstein
et al., 2017; see Figure 2). The present analytic summary also revealed that gender
strongly moderated positive associations between religiosity and trait-level sensitivity to
disgust subtypes, including pathogen disgust (» = .127; p < .001) and sexual disgust
(r = .262; p < .001; see, Schumm et al., 2013).

General discussion

Religiosity has been defined as an affiliation with a system of morals and often ritualistic
practices that include the belief in the existence and a moral code associated with a
transcendental entity, or entities (Fincher & Thornhill, 2012). Sensitivity to disgust has
been approached as the belief or self-report that an event, cue, or elicitor will be
experienced as aversive to a subject using questionnaire and self-report measures (Rozin
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& Haidt, 2013; Tybur et al., 2013). As mentioned in the introduction, theoretical models,
such as the societal moral intuition and the EH-PS models, suggest that disgust sensitivity
could relate to religiosity as part of a system of beliefs that contribute to moral cognition,
emotions, and behaviours. This relationship is suggested to be distinct from the
association of secular forms of morality and sensitivity to disgust in the sense that
religiosity involves key conceptual differences to secular morality, such as the notions of
supernatural invigilation and proportionality (Shariff, 2015).

In the current study, we showed that religiosity positively correlates with sensitivity to
disgust. This finding cannot be interpreted to imply causality, such as whether sensitivity
to disgust is a predictive marker for religious belief, or vice versa (Beit-Hallahmi, 2014).
Instead, it offers the first meta-analytic dedicated findings that religiosity and sensitivity to
disgust are, indeed, correlated (Terrizzi et al., 2013). As regards the proposed differences
in the evolutionary trajectories between religious and secular factors, that could underlie
the reported association, it is worth inquiring whether the relationship between
sensitivity to disgust and religiosity can translate to high, or higher, compared to non-
religious individuals, physiological reactions in response to disgust-related elicitors
(Kapogiannis et al., 2009). The major consideration in this instance is that the result of
such an empirical exploration will help to clarify whether the association between
religiosity and sensitivity to disgust reflects a theoretical belief framework dissociated
from behavioural (see, for example, Argyle, 2006; Beit-Hallahmi & Argyle, 1997; Nelkin,
2000) and physiological responsivity to stimulus exposure, or an actual physiological
module for the avoidance of inferred/indirect threat (Henry, 2016).

This is a very critical distinction. The psychological models that have been associated
with religiosity and sensitivity to disgust can be interpreted to suggest that physiological
responses will occur when religious individuals are presented with emotional elicitors.
The EH-PS model places sensitivity to disgust in relation to religiosity in continuity to an
avoidance system related to indirect threat to fitness. Therefore, both disgust-related
emotional elicitors and immoral emotional elicitors should stimulate physiological
responses for religious individuals that reflect these avoidance mechanisms (Baumard &
Boyer, 2013). Conversely, the societal intuitional model has been used to suggest that
physiological responses to elicitors related to disgust sensitivity in religious individuals
will not only be automatic and involuntary (Boyer & Liénard, 2006) but additionally
possibly subject to pre-conscious or subliminal processing, given that their evolutionary
origins are linked with intuitional processes (Shariff, 2015).

If these conditions are not met, and if, indeed, sensitivity to disgust does not translate
to distinct physiological reactions in religious individuals, the arguments that have been
proposed to address this association could be reduced to reflect belief systems without
palpable physiological correlates (see Shariff, 2015). Along the same lines, the concepts of
supernatural invigilation and proportionality suggest that to some extend religious
individuals could be subject to deontic, prescriptive, and inviolate moral laws (Shariff,
2015). The expected outcome of this experiential belief to the morality of a transcen-
dental entity — or entities — should be a sense of reduced moral self-authorship (see
Dijksterhuis, Preston, Wegner, & Aarts, 2008) as well as a reduced sense of moral self-
righteousness and authoritarianism (Haidt, 2012). If subsequent experimental efforts to
provide evidence for these effects are not successful, the sceptical scholar could readily
attribute the currently reported significant association to the strict and prescriptive laws
that are often part of the participation in religious-related ritualistic practices (Barrett,
2000). The association could also be attributed to other moderating factors, such as
secular sociosexual attitudes and beliefs (Weeden, Cohen, & Kenrick, 2008) and
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addressed as a means for ingroup socialization among morally compatible individuals
(Shariff, Willard, Andersen, & Norenzayan, 2016).

As regards our additional findings, we showed that age was not a significant moderator
for the association between religiosity and sensitivity to disgust (but see also Dienes,
2014). Several studies have proposed that sensitivity to disgust is higher in younger
religious and non-religious adults due to inexperience and inhibitory mechanisms related
to experiencing unwanted loss of control and uncertainty (Quigley, Sherman, & Sherman,
1997). Several studies have also suggested that disgust sensitivity can be higher in older/
senior religious and non-religious adults possibly due to increased concerns for one’s
physical and emotional well-being (Oaten, Stevenson, & Case, 2009). Our findings suggest
instead that the association of religiosity and sensitivity to disgust is an enduring and not a
transient or age-specific effect and that it can manifest throughout an individual’s lifespan
(Zelenski & Larsen, 2000).

In the most surprising and possibly one of the most important additional findings of our
analyses, we showed that gender and sample type had a weak effect-size significance trend
influence on the correlation between religiosity and overall sensitivity to disgust. Gender
was a significant moderator for the association between religiosity and subtypes of
sensitivity to disgust. This finding suggests that gender plays an important role in the
association between sensitivity to disgust and religiosity, particularly for sexual and
pathogen/contamination-related cues. This could mean that, although religious individ-
uals, independently of gender, have beliefs related to disgust sensitivity, sexual and
pathogen/contamination sensitivity to disgust and religiosity are not reliably associated
when we remove the effect of the responses of female participants. The meta-analysis
matrix adds to this a novel finding. Gender moderated these associations as an interactive
function of the effect of female participation in religiosity, although intriguingly female
participation did not impact sensitivity to disgust subtypes (see Figure 4). Being female
did not directly influence sensitivity to sexual and pathogen/contamination cues as
previous studies proposed (Tybur et al., 2013), it increased the level of religiosity of an
individual and moderated by association responses to disgust sensitivity subtypes and the
interaction between religiosity and sensitivity to disgust. This is a most unexpected,
promising, and novel finding that should be further explored by subsequent research.

Looking at the greater picture, in the present manuscript we explored one possible
emotional and response attitude, and/or correlate — namely, sensitivity to disgust — that
could influence religiosity. This can be the first step for further exploring whether shame,
guilt, regret, self-reproach, and — most understatedly in previous psychological research
(see, Fatima, Sharif, & Khalid, 2018) — positive-valence emotional states, such as awe,
kindness, generosity, and calmness, could underlie and contribute to religious emotional
experience and beliefs (Sharma & Singh, 2019). An important contribution of the current
outcomes is that we provided evidence that this line of research can offer insightful
results, theoretical advances, and further directions for experimental research. These can
include the exploration of belief-system response attitudes and emotional correlates of
religiosity and their possible distinctive functions within religiosity as possibly non-
secular moral and experiential phenomena. The current manuscript could and should
(Shariff, 2015) set an experimental and meta-analytic precedence towards the exploration
of religiosity and belief-system response attitudes and emotional sensitivity as pathways to
understanding religiosity further and in relation to human attitudes and experiences.
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Limitations

In the current meta-analyses, the included studies employed questionnaire assessments
for assessing the relationship between religiosity and sensitivity to disgust. Future
experimental research could benefit from using psychophysiological assessments for
exploring this relationship. This implementation will enable us to explore whether the
current significant results reflect belief-system values, such as self-report responses, and/
or psychophysiological emotional experiences for sensitivity to disgust (see, Tsikandilakis
et al., 2021). The current meta-analyses included several different religiosity and disgust
sensitivity questionnaire assessments. We must note that an important issue in meta-
analytic research is whether the achieved meta-analytic power originates from sufficiently
statistically powered studies (see, Amrhein, Trafimow, & Greenland, 2019). This is an
important component of meta-analytic research that has, nevertheless, decreased impact
in the current meta-analytic research due to the corrected-weighted statistical analyses
(see Hedges & Schauer, 2019) of forty-seven experimental outcomes, including 48,971
participants (see also, Borenstein et al., 2017). It is very critical to mention as conclusive
remarks that the vast majority of the included outcomes used samples, for which
participants’ socioeconomic status and political beliefs were not measured. These
variables could not be, therefore, included as moderators in the analyses. Exploring their
influence should be a priority for experimental replications of the current findings. In
addition, the pool of existing empirical studies did not also provide sufficient data to
enable the examination across specific religious backgrounds or countries of origin.
Further correspondence with the authors of the included studies did not result in
sufficient information to perform a per religion analysis or the inclusion of religious
affiliation as a categorical moderator in the meta-analysis. Further experimental research
could benefit from exploring the effect that different religious affiliations confer on the
association between religiosity and sensitivity to disgust.

Conclusions

The main contribution of the current research is that we addressed the relationship of
religiosity and sensitivity to disgust as a dedicated phenomenon that should not be
downgraded to analytical approaches that assess it as a moderator or a statistically
uncorrected footnote for the exploration of political ideologies, and traditional and right-
wing authoritarian belief systems. The findings of our exploration for religiosity and
sensitivity to disgust were that they are positively associated, and very importantly that
gender moderated a positive association between religiosity and sexual and pathogen
subtypes of disgust as a function of increased religious affiliation. This should be
considered an empirical contribution towards exploring religiosity as a phenomenon in
relation to further belief-system attitudes and diverse emotional assessments using
experimental and meta-analytic research.
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