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Do People React to Violations of the Sacred With

the Same Emotion They React to Something Putrid?

Dolichan Kollareth and James A. Russell
Boston College

Disgust has been hypothesized to be uniquely linked to violations of a distinct moral domain (called
divinity, purity, or sacred) aimed at preserving one’s body from contamination with pathogens and
preserving one’s soul from violations of what is sacred. Here we examined whether the same emotion—
core disgust—occurs when witnessing both types of violation, and we proposed a specific method for
doing so. In two studies (N = 160; 240), American and Indian participants indicated their emotional
reaction to (stories depicting) sacred or nonsacred violations, each either with or without pathogens. Both
Americans and Indians felt “grossed out” (a term for core disgust) by events with pathogens (whether
violations of the sacred or not). They felt disgusted and angered, but not grossed out, by violations of the
sacred. For both Americans and Indians, grossed out was never the modal emotion when a sacred
violation did not involve pathogens. Results were inconsistent with a focus on any single emotion: sacred
violations were associated with several different negative emotions.
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An important development in moral psychology is the proposal
of distinct moral domains, each with a different function and
emotion. Our article concerns the proposed domain called divinity,
purity, or sacred (Haidt, 2012; Horberg, Oveis, Keltner, & Cohen,
2009), sometimes characterized as the preservation of the sanctity
of one’s own body and soul. The sacred moral domain is theorized
to concern violations that physically contaminate a person’s own
body or that degrade and debase that person’s spiritual side (Haidt,
2003). The violations within this domain thus include physical
contamination caused by pathogen-containing things such as
spoiled food or poor hygiene, but violations also include nonphys-
ical impurities such as blasphemy, desecrating a religious symbol,
or agreeing to sell one’s soul (Haidt, 2003; Haidt, 2012; Horberg
et al., 2009; Rozin & Haidt, 2013; Rozin, Lowery, Imada, & Haidt,
1999). Our study began with the question of whether violations of
the body and violations of what is sacred belong in the same moral
domain.

To test the theory that divinity/purity/sacred is a single moral
domain for both body and soul requires empirically testable hy-
potheses. The clearest such hypothesis is that witnessing a viola-
tion in this domain elicits disgust, whereas witnessing a violation
in some other moral domain elicits another emotion. Indeed,
disgust is the link between physical contamination and a violation
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of what is sacred. On this theory, disgust started as a mechanism
for avoidance of oral contamination with pathogens and toxins, but
evolved to serve the function of avoidance of nonoral threats to
health such as contact with putrid objects (Haidt, McCauley, &
Rozin, 1994; Rozin & Fallon, 1987; Rozin, Haidt, & McCauley,
2008); we refer to the emotion elicited in this way as core disgust.
For the present purposes, the next step in the hypothesized evolu-
tionary sequence is key: core disgust was then coopted to motivate
avoidance of contamination from the violation of the sacred
(Haidt, 2012; Rozin, Haidt, & McCauley, 1999). There was an
evolutionary expansion of the function of disgust from being the
guardian of the body to the guardian of the soul, dubbed as “the
body-to-soul preadaptation theory” of disgust (Rozin, Haidt, et al.,
1999, Rozin, Haidt, & McCauley, 2009). Disgust thus underlies
the moral condemnation of the desecration of the sacred—espe-
cially religious and quasireligious—objects and observances
(Haidt, 2012; Rozin & Haidt, 2013). Thus, central to the theory of
divinity/purity/sacred as a single moral domain is the important
hypothesis that people react to violations of the sacred with the
same emotion they react to contamination with putrid objects, such
as stepping in feces.

For several decades now, evidence has been advanced said to
support the claim that divinity/purity/sacred is a single moral
domain (see Haidt, 2012; Horberg, Oveis, & Keltner, 2011; Rozin
& Haidt, 2013 for recent reviews of this evidence). We questioned
whether this evidence is definitive, however, for various reasons.

We assume that disgust is indeed the emotion that serves as a
pathogen-avoidance mechanism (Curtis & Biran, 2001; Fessler,
Eng, & Navarrete, 2005; Oaten, Stevenson, & Case, 2009; Rozin
et al., 2008; Schaller & Park, 2011; Tybur, Lieberman, Kurzban, &
DeScioli, 2013). Thus, core disgust is elicited by objects that
potentially lead to infectious diseases such as dead bodies, rotting
food, and body waste and fluids such as feces, phlegm, vomit,
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blood, and semen (Tybur, Lieberman, & Griskevicius, 2009).
Tabooed behaviors related to food and sex are therefore expected
to elicit genuine core disgust (Horberg et al., 2009; Rozin, Haidt,
et al., 1999). The question is whether violations of the sacred free
from the threat of pathogens elicit the same reaction.

Much of the research offered in support of the claim that
divinity/purity/sacred is a single moral domain is ambiguous be-
cause the violations included both sacred and pathogen elements.
That is, some of the actions categorized within the sacred domain
of morality confounded the violations of the sacred with patho-
gens: thinking of scriptures while expelling excrement (Haidt,
2003), cleaning a bathroom with the national flag (Haidt, Koller, &
Dias, 1993), and acts that annihilate life such as abortion (Haidt,
2012). Therefore, perhaps, the observed disgust reaction might be
a function of the possible threat of pathogens and not of the
violation of the sacred per se. A minimal standard in testing the
theory of a single moral domain for both body and soul is to
deconfound pathogens and what is sacred. So, here we use story
frames with all held constant except the key variable. There were
thus two variables: sacred versus nonsacred and pathogen versus
no pathogen.

Another issue is the assessment of disgust. A number of studies
said to support the sacred-disgust link relied on the word disgust.
Disgust is the key item in the self-report scale of the emotional
reaction to statements (Ritter & Preston, 2011) or thoughts (Ritter,
Preston, Salomon, & Relihan-Johnson, 2016) that pose a threat to
one’s religious beliefs. Disgusted is the key term in the Disgust
Sensitivity Scale—a measure of the degree to which an individual
reports being disgusted by various stimuli—which was found
positively related to religiosity (Olatunji, Tolin, Huppert, & Lohr,
2005). However, prior evidence indicated that although the word
disgust is used for dirty things, it is also used more generally to
indicate dislike, disapproval, or anger (Hutcherson & Gross, 2011;
Marzillier & Davey, 2004; Royzman & Kurzban, 2011; Rozin,
Haidt, & Fincher, 2009). An oral inhibition index measured with
concrete physical events (such as motion sickness) differentiated
the disgust related to dirty things from disgust related to anger
(Royzman, Leeman, & Sabini, 2008). Other studies found that, in
English, the term grossed out more aptly represents a core disgust
reaction associated with dirty things (Herz & Hinds, 2013; Kol-
lareth & Russell, 2017; Nabi, 2002). Therefore, when examining
the disgust reaction to sacred violations, it is important to keep in
mind that the word disgust sometimes overlaps in meaning with
anger and sometimes with grossed out. A rigorous test of the
hypothesis that sacred violations elicit the same emotion as elicited
by pathogen-threatening dirty things needs to examine ratings of
feeling grossed-out. To address this problem, in the present study,
we included both the words disgust and grossed out in the emotion
response scale. More generally, studies in this research topic often
provide participants with a limited set of emotion options. This
limitation raises a methodological issue (might participants indi-
cate other emotions if they were made available?) and a theoretical
issue (might results be biased toward the theory of a single discrete
emotional response rather than a theory predicting a more general
emotional reaction such that of Gray and colleagues; Cameron,
Lindquist, & Gray, 2015; Gray & Keeney, 2015.)

Two questions arise for moral violations of the sacred: (1) does
witnessing a violation without pathogens elicit feelings of disgust
or being grossed-out more when the violation is sacred than when

nonsacred? And (2) does a violation with pathogens elicit feelings
of disgust or being grossed-out more when the violation is sacred
than when nonsacred. We compared sacred with nonsacred viola-
tions, both with and without pathogens.

To our knowledge, there is only a single study that recognized
issues with confounding sacred violations with pathogens and with
the use of the word disgust as the measure of core disgust.
Royzman, Atanasov, Landy, Parks, and Gepty (2014) studied
sacred violations free of pathogens and relied on measures such as
behavioral reactions (oral inhibition vs. retaliation), facial expres-
sions (anger vs. disgust faces), and emotion labels (anger vs.
grossed out) rather than only the word disgust. They found that
sacred violations free of pathogens were angering and not associ-
ated with core disgust.

Although Royzman et al.’s (2014) findings are based on a single
study, they raise a strong challenge to the large number of prior
studies said to support the single purity domain theory. Our present
study complements Royzman et al. (2014) and extends it to the
domain of morality. Royzman et al. (2014) recruited only Amer-
ican participants in their studies. Yet, the theory of a single purity
domain was inspired by anthropological studies of India (Shweder,
Mabhapatra, & Miller, 1987; Shweder, Much, Mahapatra, & Park,
1997). Indeed, proponents of the single purity domain theory
suggested that the expansion of disgust from pathogen to sacred
issues is more evident in a non-Western culture, because, in a
Western (independent-self) culture, people might moralize a sa-
cred violation as a violation of individual rights and thus find the
violation angering rather than disgusting (Haidt, 2012; Rozin &
Haidt, 2013). Empirical findings do provide some support for this
view: Eastern participants showed stronger divinity concerns than
did Western participants (Graham et al., 2011; Jensen, 1998; Kim,
Kang, & Yun, 2012; Vasquez, Keltner, Ebenbach, & Banaszynski,
2001). People who are less Westernized treat many issues related
to food, sex, clothing, and prayer as moral issues (Graham, Haidt,
& Nosek, 2009; Haidt et al., 1993). There is a stronger emphasis
on the ethics of autonomy in the United States than in India or in
Taiwan (Miller, 1997; Vauclair & Fischer, 2011). Religiosity plays
a greater role in the lives of Eastern participants than in the lives
of Western participants (Stankov & Lee, 2016). Therefore, a
non-Western sample is important for a more robust test of the
hypothesis that violations of the sacred elicit disgust. In the studies
reported here, we recruited participants in India as well as in the
United States.

Yet another criticism raised is that Royzman et al. (2014) did not
examine the correlation between judged disgust and judged im-
morality. First, they did not obtain morality judgments, and, sec-
ond, their findings were based on mean emotion ratings rather than
individual differences. According to some theorists (Rottman,
Kelemen, & Young, 2015; Rottman, Young, & Kelemen, 2017;
Scott, Inbar, & Rozin, 2016), even when participants’ mean rating
is significantly greater for anger than for disgust, correlations
reveal that the extent to which someone finds a violation disgust-
ing predicts their judgment of its immorality, whereas the same is
not true for finding the violation angering.

We further propose a more rigorous method to test the single
domain theory. Royzman et al. (2014) modeled their method after
that of Rozin, Lowery, et al. (1999), who used different stories to
present different moral domains. Using different stories to present
different domains raises potential confounds of domain with spe-
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cifics of the action and circumstances (Hutcherson & Gross, 2011).
Thus, the reported emotional reaction to these different stories may
indicate not specificity of moral domain, but the details of the
content of the stories. In the method we propose here, we establish
a baseline of a violation that is free both of pathogens and of issues
related to the sacred. To this baseline, in one condition, we add
pathogen exposure, and the prediction is increased feelings of core
disgust. In another condition, we add a violation of the sacred to
the baseline, and examine whether the emotional reaction is the
same core disgust as found for adding pathogen exposure. To
examine the effect of a violation of the sacred in the context of
exposure to pathogens, we also included a condition in which both
pathogens and sacred were added to the baseline. In short, we
propose a 2 X 2 design with sacred/nonsacred crossed with patho-
gen/nonpathogen.

We used 12 story frames—eight story frames in Study 1 and
four different ones in Study 2. Within each story frame were four
versions: nonsacred nonpathogen (control), sacred nonpathogen,
nonsacred pathogen, and sacred pathogen. We created four differ-
ent story sets such that within each story set, condition (sacred and
pathogen) was a within-subjects variable and story frame was a
between-subjects variable. That is, for Study 1, within each story
set, the eight stories represented the four conditions—two stories
for each condition. For Study 2, within each story set, the four
stories represented the four conditions—one each of each condi-
tion. For any one story frame, the four conditions appeared in the
four different story sets. Studies 1 and 2 were approved by the
Boston College Internal Review Board.

Study 1: Observer Witnesses of Sacred Violations

Participants read eight stories and for each story rated the
intensity of disgust, grossed out, anger, contempt, sadness, fear,
shame, guilt, embarrassment, and happiness that an observer of the
violation would feel.

Method

Participants. Participants (N = 160) were undergraduate stu-
dents from two cultural groups: 80 Americans were native English
speakers (62 women, 18 men; 69 Christians, 2 Jews, 9 nonreli-
gious; M,,. = 19.11 years, range: 18-22 years) and 80 Indians
were native Malayalam speakers (60 women, 20 men; 54 Chris-
tians, 21 Hindus, 5 Muslims; M,y = 19.69 years, range: 18-27
years). Americans were recruited from Boston College in the
United States and received course credit for their participation.
Indians were recruited from St. Xavier’s College, Thumba, India
and participated voluntarily.

Our Indian sample was from the South Indian state of Kerala
where large populations of Hindus, Christians, and Muslims live
together; thus, people are more generally familiar with the reli-
gious practices of all three of these religions (Alagarajan, 2003;
Dempsey, 2001). We also recruited participants from a Catholic
college, hoping to recruit more Christians keeping in mind that
many of the sacred violations in our stories involved violation of
Christian religious norms, and also to have a better match for the
American sample.

Story frames. The two independent variables—sacred versus
nonsacred and pathogen versus nonpathogen—were varied to cre-

ate four versions of each story frame: sacred moral violation
involving pathogen, sacred moral violation free of pathogen, non-
sacred moral violation involving pathogen and nonsacred moral
violation free of pathogen. There were eight such story frames and
each story frame described an observer —Sam—knowing about a
moral violation by someone else.

Thus, the nonpathogen/nonsacred was a baseline condition to
which we added a pathogen element, a sacred element, or both. For
example, a protagonist using a precious piece of art as a doorstop
was nonpathogen/nonsacred violation, urinating on a precious
piece of art was pathogen/nonsacred violation, using a large silver
crucifix as a doorstop was nonpathogen/sacred violation, and uri-
nating on a large silver crucifix was pathogen/sacred violation.

Appendix A shows all four versions of the questionnaire.

Manipulation check for stories. A preliminary question is
whether each story had the attributes intended.

To answer this question, a preliminary study had 32 between-
subjects conditions—8 story frames X 4 versions—with 20 par-
ticipants in each version. Six hundred forty Americans (397
women, 243 men; M,,. = 36.94 years, range: 1864 years) were
recruited through Amazon Mechanical Turk. Each participant was
randomly assigned to receive one of 32 stories. After reading the
story, participants answered two questions: (1) whether the pro-
tagonist Sam thought that his acquaintance was encountering
threats to his health, perhaps endangering his well-being, perhaps
leading to sickness, and (2) whether the protagonist Sam thought
that his acquaintance was violating a religious rule, showing dis-
respect for his religion. Participants indicated their response by
clicking “yes” or “no.” For any scale that was clicked “yes,” the
participant was asked to show how much with a 7-point scale
(ranging from 1 = a tiny degree to 7 = extremely). Thus, the
possible range of score for each response scale was 0 to 7, with 0
if the acquaintance was not encountering a threat to health or did
not violate a religious rule, and the score on the rating scale if the
acquaintance encountered a threat to health or violated a religious
rule.

Participants agreed that the pathogen stories depicted a threat to
health more than did nonpathogen stories and that sacred stories
depicted a violation of religious norms more than did nonsacred
stories. This pattern was confirmed by an analysis of variance with
pathogen/nonpathogen and sacred/nonsacred as the between-
subject variable on threat-to-health ratings and religious-norm-
violation rating separately. For the threat-to-health rating, there
was a significant main effect for pathogen/nonpathogen, F(1,
636) = 73.61, p < .001, but not for sacred/nonsacred, F(1, 636) =
097, p = .324, and no significant Pathogen/Nonpathogen X
Sacred/Nonsacred interaction, F(1, 636) = 0.24, p = .622. Threat-
to-health rating for pathogen stories (M = 3.04, SD = 2.62) was
significantly greater than for nonpathogen stories (M = 1.41,
SD = 2.16), and the ratings did not significantly differ between
sacred stories (M = 2.13, SD = 2.52) and nonsacred stories (M =
2.32, SD = 2.55).

For the religious-norm-violation rating, there was a significant
main effect for sacred/nonsacred, F(1, 636) = 128.37, p < .001,
but not for pathogen/nonpathogen, F(1, 636) = 0.32, p = .570, and
no significant Sacred/Nonsacred X Pathogen/Nonpathogen inter-
action, F(1, 636) = 1.87, p = .172. Religious-norm-violation
rating for sacred stories (M = 3.71, SD = 2.80) was significantly
greater than for nonsacred stories (M = 1.40, SD = 2.31), but the
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rating did not significantly differ between pathogen stories (M =
2.61, SD = 2.85) and nonpathogen stories (M = 2.50, SD = 2.78).

Analysis for each story frame separately found the same pattern,
even though not all of them were statistically significant. See Table
S1 in the online supplemental materials for details. Within five of
the eight story frames, threat-to-health rating for the pathogen
condition was significantly greater than for the nonpathogen con-
dition. Within seven of the eight story frames, the religious-norm-
violation rating for sacred condition was significantly greater than
for the nonsacred condition. A lack of statistically significantly
difference in each of the other cases—three story frames for
threat-to-health rating and one story-frame for religious-norm-
violation rating—is, perhaps, because the N for each story was
modest but especially because the design was between subjects.
Participants did not make the direct comparison between, for
example, pathogens and no pathogens.

Emotion response scale. The response format had 10 emo-
tions: disgust, grossed out, anger, contempt, sadness, fear, shame,
guilt, embarrassment, and happiness. Participants could choose as
many or as few emotions as they wanted by circling “yes” or “no”
for each. For any emotion that was circled “yes,” the participant
was asked to rate its intensity with a 7-point scale (ranging from
1 = barely to 7 = extremely). Thus, the possible range of scores
for each emotion was 0 to 7, with O when emotion was not felt and
the score on the intensity scale if the emotion was felt.

Immorality scale. For each story, there was a 7-point Likert
scale (ranging from 1 = not at all to 7 = extremely) to rate the
immorality of the behavior of the protagonist.

Religion and strength of religious affiliation. For each ques-
tionnaire, participants indicated their religious affiliation and, on a
7-point Likert scale (ranging from 1 = very weak to 7 = very
strong), the strength of their affiliation.

Design. The design was a Latin square such that each partic-
ipant was given two stories for each of the four conditions: sacred
pathogen, sacred nonpathogen, nonsacred pathogen, and nonsacred
nonpathogen. Across the four sets of questionnaires, condition was
a between-subjects variable for each story frame.

There were eight versions of the questionnaire as the four sets of
questionnaires were presented in two orders (one fixed order
chosen randomly and a reversed order). The order of the stories
had no significant effect on emotion ratings. Independent-sample ¢
tests, on each of the emotion ratings separately and for each story
separately, showed no significant differences for the story-order
(random vs. reversed), ps > .126. Therefore, story order was
ignored in analyses.

Procedure. Each participant was randomly assigned to re-
ceive one of eight versions of the questionnaire. Participants were
asked to read each story and indicate the emotional reaction of the
observer—Sam—toward the protagonist in the story, using the
emotion response scale. Next, for each story, participants com-
pleted the immorality scale. After responding to all eight stories,
participants answered the demographic questions.

Analysis. For the outcome variables of immorality, disgust,
grossed out, and anger ratings, we conducted an analysis of vari-
ance with sacred (sacred vs. nonsacred), pathogen (pathogen vs.
nonpathogen), and culture (American vs. Indian) as fixed factors.
The effect of story was neglected because of using a Latin square
design where each participant was given two stories for each of the

four conditions (Armitage, Berry, & Matthews, 2002; Kuehl,
2000).

Results and Discussion

Religiosity. American participants were moderately religious,
whereas Indians participants were highly religious. In single-
sample ¢ tests, for American participants, religiosity rating was not
significantly different from the midpoint of the response scale
(3.5), which would be moderately religious: American (M = 3.38,
SD = 1.70), «(79) = —0.66, p = .513. For Indians, religiosity
rating was significantly greater than the midpoint of the response
scale: Indian (M = 6.05, SD = 1.27), #(79) = 17.93, p < .001. In
an independent-sample 7 test, Indian participants were significantly
more religious than American participants, #(158) = 11.26, p <
.001. See the online supplemental materials for further analysis on
religiosity.

Immorality. Participants overall judged sacred violations to
be more immoral than nonsacred violations, and violations involv-
ing pathogens to be more immoral than violations free of patho-
gens. Indian participants found violations in general to be more
immoral than did American participants. In an analysis of immo-
rality rating, there was a significant main effect for sacred/nonsa-
cred, F(1, 1271) = 16.57, p < .001, nz = .01, for pathogen/
nonpathogen, F(1, 1271) = 31.37, p < .001, 1]2 = .02, and for
culture, F(1, 1271) = 107.02, p < .001, n*> = .08. The two-way
and the three-way interactions were not significant, Fs (1, 1271) <
0.89, ps > .343. Immorality ratings for sacred stories (M = 4.86,
SD = 1.87) was significantly greater than for nonsacred stories
(M = 4.44, SD = 1.99), for pathogen stories (M = 4.94, SD =
1.84) was significantly greater than for nonpathogen stories (M =
4.37, SD = 2.00), and for Indian participants (M = 5.19, SD =
1.84) was significantly greater than for American participants
(M = 4.12, SD = 1.89).

Disgust, grossed out, and anger as a function of conditions.
Next, in a set of analyses we examined whether disgust, anger, and
grossed out were responsive to pathogen exposure and sacred
violation. By a prediction of a single moral domain, both disgust
and grossed out should be responsive to pathogen exposure as well
as sacred violation. (See the online supplemental materials for
correlation between disgust, anger, and grossed-out ratings and
manipulation ratings with stories as cases.)

Disgust. Disgust was responsive to both sacred violation and
pathogen presence for both Americans and Indians. Participants
rated disgust significantly greater for sacred than nonsacred, and
significantly greater for pathogen than nonpathogen stories. In an
analysis of disgust rating, there was a significant main effect for
sacred/nonsacred, F(1, 1271) = 8.31, p = .004, nz = .01, for
pathogen/nonpathogen, F(1, 1271) = 57.58, p < .001, n* = .04,
and for culture, F(1, 1271) = 138.90, p < .001, n* = .10. There
was also a significant Pathogen/Nonpathogen X Culture interac-
tion, F(1, 1271) = 7.25, p = .007, n> = .01. Each of the other
interactions were not significant, Fs (1, 1271) < 1.08, ps > .299.
Disgust ratings for sacred stories (M = 3.14, SD = 2.84) was
significantly greater than for nonsacred stories (M = 2.71, SD =
2.82), for pathogen stories (M = 3.48, SD = 2.83) was signifi-
cantly greater than for nonpathogen stories (M = 2.37, SD =
2.74), and for American participants (M = 3.79, SD = 2.58) was
significantly greater than for Indian participants (M = 2.06, SD =
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2.83). Follow-up analysis of the significant Pathogen/Nonpatho-
gen X Culture interaction compared—independent-sample ¢
tests—the disgust rating between pathogen versus nonpathogen
stories for American and Indian participants separately. However,
both for American and Indian participants, disgust ratings for
pathogen stories was significantly greater than for nonpathogen
stories: American—pathogen (M = 4.55, SD = 2.27) and non-
pathogen (M = 3.04, SD = 2.64), #(638) = 7.78, p < .001, and
Indian—pathogen (M = 2.42, SD = 2.94) and nonpathogen (M =
1.70, SD = 2.68), #(638) = 3.25, p = .001.

Anger. Anger, largely similar to the pattern for disgust, was
responsive to both sacred violation and pathogen presence for both
Americans and Indians. Participants rated anger significantly
greater for sacred than nonsacred, and significantly greater for
pathogen than nonpathogen violations. In an analysis of the anger
rating, there was a significant main effect for sacred/nonsacred,
F(1, 1271) = 34.67, p < .001, n* = .03, and for pathogen/
nonpathogen, F(1, 1271) = 11.26, p = .001, T]z = .02, but not for
culture, F(1, 1271) = 145, p = .229. The two-way and the
three-way interactions were not significant, Fs (1, 1271) < 2.44,
ps > .119. Anger ratings for sacred stories (M = 3.64, SD = 2.61)
was significantly greater than for nonsacred stories (M = 2.77,
SD = 2.71), and for pathogen stories (M = 3.45, SD = 2.73) was
significantly greater than for nonpathogen stories (M = 2.96,
SD = 2.64), but ratings did not significantly differ between Amer-
ican participants (M = 3.12, SD = 2.45) and Indian participants
(M = 3.29, SD = 2.91).

Grossed out. Because disgust overlaps in meaning with both
anger and core disgust, a clearer measure of core disgust is grossed
out. Grossed out was responsive to pathogen presence, but not
sacred violation for both Americans and Indians. Participants rated
grossed out significantly greater for pathogen than nonpathogen
violations, but not significantly differently for sacred and nonsa-
cred violations. In an analysis of grossed-out ratings, there was a
significant main effect for pathogen/nonpathogen, F(1, 1271) =
252.55, p < .001, n2 = .17, and for culture, F(1, 1271) = 14.75,
p < .001, 7]2 = .01, but not for sacred/nonsacred, F(1, 1271) =
0.12, p = .725. The two-way and the three-way interactions were
not significant, Fs (1, 1271) < 2.43, ps > .119. Grossed-out
ratings did not significantly differ between sacred stories (M =
2.36, SD = 2.79) and nonsacred stories (M = 2.31, SD = 2.81),
but ratings for pathogen stories (M = 3.46, SD = 2.81) was
significantly greater than for nonpathogen stories (M = 1.20,
SD = 2.28), and ratings for American participants (M = 2.61,
SD = 2.77) was significantly greater than for Indian participants
(M = 2.06, SD = 2.79).

Figure 1 shows grossed-out ratings in each of the four condi-
tions. Grossed out was responsive to pathogen exposure, but not
sacred violations.

Emotion predicting immorality. According to the critique of
Rottman et al. (2017) and Scott et al. (2016), for a sacred violation,
even when anger is the predominant emotional reaction, individual
differences in core disgust rather than in anger predict the judged
immorality of the violation. We found no evidence that individual
differences in core disgust predicted the moral condemnation of
pathogen-free sacred violations: We conducted a regression anal-
ysis predicting immorality from disgust, anger, and grossed out,
for each cultural group separately. Both disgust and anger, but not
grossed out, significantly predicted immorality for each of the

Grossed-out rating

ZJIIl

Pathogen Non-
sacred

Non-pathogen
Non-sacred

Non-pathogen
Sacred

Pathogen Sacred

Figure 1. Grossed-out rating in each of the four conditions in Study 1.
Standard errors are represented in the figure by the error bars attached to
each column.

cultural groups. For Americans: disgust, B = .24, p < .001, anger,
B = .22, p = .001, and grossed out, B = .09, p = .166, R> = .34,
p < .001. For Indians: disgust, § = .13, p = .020, anger, = .20,
p < .001, and grossed out, B = —.01, p = .976, R* = .18, p <
.001.

Multiple emotions. Implicit in various theories of moral psy-
chology is that each type of moral violation is linked to precisely
one emotion; thus disgust is linked to sacred violations, anger to
autonomy violations, and so on. An alternative theory predicts a
more general negative emotional reaction to moral violations
(Cameron et al., 2015; Gray & Keeney, 2015). To explore whether
moral violations are linked to precisely one emotion or a range of
negative emotions, we examined the full set of emotions (the
emotion response scale consisted of 10 emotion labels). Table 1
shows the mean rating for each of the emotions in each condition.
(See Table S3 in the online supplemental materials for a similar
analysis within each story.)

Table 1 suggests a general negative emotional reaction to moral
violations. In each of the conditions happiness was significantly
lower than the other emotions, all of which were negative (with the
only exception that in nonpathogen nonsacred control condition,
happiness was not significantly different from guilt).

Is the emotional impact of a sacred violation equivalent to
that of exposure to a pathogen? We now turn to our proposed
test of the principal hypothesis. Our control condition—nonpatho-
gen nonsacred—includes stories of some moral infraction. The
first question is what happens when pathogen exposure—the same
story but in the pathogen nonsacred condition—is added to that
infraction. For each story, we examined the change of the emotion
ratings by subtracting each emotion rating for the nonpathogen
nonsacred condition from the emotion ratings for the pathogen
nonsacred condition. For five of the emotions— grossed out, dis-
gust, shame, anger, and embarrassment—adding pathogen expo-
sure to the control stories increased the emotional impact.
Dependent-sample ¢ tests showed that these emotion ratings were
greater in the pathogen nonsacred condition than in the nonpatho-
gen nonsacred condition, ps < .033. The largest effect was for
grossed out. In Figure 2, these five emotions are shown along the
horizontal axis; the vertical axis shows the increment in the rating
for each emotion.
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Table 1
Mean (Standard Deviation) Rating for the Emotions for Each Condition, Study 1

Emotion Nonpathogen nonsacred ~ Pathogen nonsacred ~ Nonpathogen sacred  Pathogen sacred

Anger 2.49% (2.62) 3.05%(2.76) 3.42% (2.58) 3.86" (2.63)
Sadness 2.13% (2.43) 1.95% (2.42) 2.12°(2.36) 1.97° (2.42)
Disgust 2.10* (2.70) 3.33%(2.82) 2.63°(2.77) 3.64% (2.84)
Contempt 1.86° (2.53) 2.09% (2.58) 2.40° (2.65) 2.45°(2.77)
Shame 1.60* (2.29) 2.17°4(2.57) 2.08" (2.39) 2.31°(2.57)
Embarrassment 1.18% (2.17) 1.57° (2.47) 1.18°(2.10) 1.45°(2.27)
Grossed out 1.12°% (2.25) 3.50% (2.81) 1.29°(2.31) 3.43*(2.81)
Fear 1979 (1.99) .96 (1.97) .66 (1.66) 674 (1.63)
Guilt 45'(1.35) .29¢ (1.16) 42¢(1.27) 419(1.29)
Happiness 241 (1.10) 017 (.08) .09° (.60) .03°(.43)

Note. Means on an 8-point Likert scale (0 = no to 7 = extremely). The mean values are the average across
eight stories in each condition. Mean values in bold for each column indicate the modal emotion for a condition.
Different subscripts on mean values for each column indicate a significant difference, based on paired-sample

t tests with Bonferroni correction.

The next question was whether adding, instead of pathogen
exposure, a violation of something sacred creates the same emo-
tional impact as did adding pathogen exposure. We examined the
increase of the same five emotion ratings by subtracting the
emotion ratings for the nonpathogen nonsacred condition from the
emotion ratings for the nonpathogen sacred condition. Results are
also shown in Figure 2. The emotional reaction was not the same
as what was observed for pathogen exposure. The largest impact
was on anger, but there was a significant impact on disgust and
shame ratings as well, ps < .014. Grossed out, the emotion that
showed the largest effect when pathogen exposure was added, did
not show a significant increase, p = .234.

Similarly, we examined the emotional impact of adding sacred
violation within a pathogen-threat context: the emotional impact of
adding a sacred violation to a pathogen violation. We examined the
increase of the same five emotion ratings by subtracting the

emotion ratings for the pathogen nonsacred condition from the
emotion ratings for the pathogen sacred condition. Results are
shown in Figure 2. Anger showed a significant increase, p < .001.
Grossed out and other emotions did not show a significant in-
crease, ps > .095.

Summary. The same action was seen as more immoral when
it violated a sacred norm, or when it involved pathogens, than it
otherwise would be. Adding a violation of the sacred or adding
pathogens also changed the emotional reaction to the violation.
The precise nature of the emotional reaction, however, was not that
generally assumed in the theory of a single distinct moral divinity/
purity/sacred domain. Violations involving pathogens did not elicit
the same emotional reaction as those involving the sacred. Viola-
tions involving pathogens were strongly associated with feeling
grossed out, whereas violations without pathogens never had
grossed out as the modal emotion. Violations of the sacred were

3
25 - l
o 2- OAdding Pathogens
2
Q
215 - B Adding Sacred Violation
g (pathogen-free context)
=
8 1 - " oo
M Adding Sacred Violation
(pathogen-threat context)
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0

Grossed-out Disgust Shame

Anger Embarrassment

Figure 2. Difference in emotion ratings between conditions in Study 1. Adding pathogens = increase in

emotion ratings in pathogen nonsacred condition from nonpathogen nonsacred condition. Adding sacred
violation (pathogen-free context) = increase in emotion ratings in nonpathogen sacred condition from non-
pathogen nonsacred condition. Adding sacred violation (pathogen-threat context) = increase in emotion ratings
in pathogen sacred condition from pathogen nonsacred condition. Standard errors are represented in the figure
by the error bars attached to each column.
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not associated with grossed-out, unless pathogens were also pres-
ent. Individual difference in rated grossed-out failed to predict the
rated immorality of sacred (pathogen-free) violations. Sacred vio-
lations were associated with a range of negative emotions. The
words anger and disgust were associated with both pathogen and
sacred violations. Although the word disgust was used, as found in
previous studies, its meaning was not that of grossed out, but more
likely that of anger. This pattern can be interpreted as a challenge
to the claim that sacred violations are part of a distinct domain in
which the moral emotion is distinct from anger but is the same
emotional reaction as that to disease-threatening events.

Study 2: Participant Witnesses of Sacred Violations

Results from any one study may depend on the details of that
study. We therefore extended this line of research with variations
in details. Participants in Study 1 were less religious, but in Study
2 were preselected to be religious; thus providing a sample perhaps
more responsive to violations of the sacred. In Study 1, manipu-
lation checks showed that differences between conditions were
mild: although the differences between the conditions were in the
expected direction for each story frame, they were not statistically
significant for some of them. In Study 2, differences were designed
to be stronger. In Study 1, participants were asked to imagine how
someone else (the protagonist Sam) would feel about the moral
violation. This procedure was used to bypass the participant’s
individual religious orientation, but, it might be argued, this pro-
cedure examined the participant’s conceptual beliefs about the
linkages of emotions and moral violations rather than the partici-
pants’ own experienced emotional reaction to the moral violation.
In Study 2, participants were asked to give their own personal
reaction.

In short, in Study 2, we used four new story frames intended to
make the difference between the conditions stronger. The partici-
pants were asked about their own emotional reaction to the moral
violation. To solve the problem of differences in religious orien-
tation and to make the events relevant to the participants’ own
beliefs, all participants were Christians, and each of the sacred
violations presented a violation of a Christian religious norm.

The method was the same as in Study 1 except as noted. The
formats for rating emotion response and immorality were identical
to that of Study 1, but the question now asked was about “you”
rather than Sam. Similarly, the manipulation ratings (threat-to-
health and religious-norm-violation) were identical to that of the
pretest for Study 1, but again the question now asked was about
you rather than Sam. Unlike Study 1, in which stories were
presented in two orders (one fixed order chosen randomly and a
reversed order), now we randomized separately for each partici-
pant the four stories in a questionnaire and the 10 emotion labels
in the emotion response scale.

Method

Participants. Participants (N = 240) were different from
those in Study 1: 120 Americans (60 women, 60 men; M,,, =
36.27 years, range: 19—64 years) and 120 Indians (58 women, 62
men; M,,. = 27.61 years, range: 18-58 years). All listed their

religion as Christian. Americans were recruited through Mechan-
ical Turk and were financially compensated. To achieve the num-

ber of 120 for Christians, we recruited 214 participants, but omit-
ted the 94 non-Christians (their data were analyzed separately and
are reported in the online supplemental materials). Indians, re-
cruited through a snowball sampling procedure—the survey link
was sent to our contacts who are Christians and they sent them to
other potential participants who are Christians—participated vol-
untarily.

Story frames. There were four new story frames, different
from those of Study 1. With four conditions for each story frame,
there were 16 stories in all. Appendix B shows all four versions for
each story frame.

Manipulation check for stories. Participants agreed that the
pathogen stories depicted threat to health more than did nonpatho-
gen stories, and that sacred stories depicted violation of religious
norms more than did nonsacred stories. This conclusion was sup-
ported in analyses of variance with pathogen/nonpathogen, sacred/
nonsacred, and culture as between-subjects variables on threat-to-
health ratings and religious-norm-violation ratings separately. For
threat-to-health ratings, there was a significant main effect for
pathogen/nonpathogen, F(1, 952) = 119.59, p < .001, =11,
but not for sacred/nonsacred, F(1, 952) = 0.99, p = .320, or
culture, F(1, 952) = 0.01, p = .977. The two-way and the three-
way interactions were not significant, Fs (1, 952) < 2.90, ps >
.089. Threat-to-health ratings for pathogen stories (M = 2.31,
SD = 2.70) was significantly greater than for nonpathogen stories
(M = 0.70, SD = 1.74), but the ratings did not significantly differ
between sacred stories (M = 1.58, SD = 2.48) and nonsacred
stories (M = 1.43, SD = 2.33), and between American (M = 1.51,
SD = 2.45) and Indian (M = 1.50, SD = 2.36) participants.

For religious-norm-violation ratings, there was a significant
main effect for sacred/nonsacred, F(1, 952) = 1160.42, p < .001,
n? = .55, and for pathogen/nonpathogen, F(1, 952) = 6.80, p =
.009, m? = .01, but not for culture, F(1, 952) = 0.05, p = .815.
There was also a significant Sacred X Pathogen interaction, F(1,
952) = 3.93, p = .048, n? = .00. Each of the other interactions
were not significant, Fs (1, 952) < 0.74, ps > .391. Religious-
norm-violation ratings for sacred stories (M = 5.17, SD = 2.37)
was significantly greater than for nonsacred stories (M = 0.62,
SD = 1.72), for pathogen stories (M = 3.07, SD = 3.12) was
significantly greater than for nonpathogen stories (M = 2.72,
SD = 3.02), but the rating did not significantly differ between
American (M = 2.91, SD = 3.05) and Indian (M = 2.88, SD =
3.10) participants. Follow-up analysis of the significant Sacred X
Pathogen interaction compared—independent-sample ¢ tests—the
religious-norm-violation ratings between pathogen versus non-
pathogen stories for sacred and nonsacred stories separately.
Within sacred stories, religious-norm-violation ratings for patho-
gen stories (M = 5.47, SD = 2.16) was significantly greater than
for nonpathogen stories (M = 4.86, SD = 2.52), 1(478) = 2.85,
p = .004, but within nonsacred stories, ratings did not significantly
differ between pathogen stories (M = 0.67, SD = 1.79) and
nonpathogen stories (M = 0.58, SD = 1.67), 1(478) = 0.53, p =
.598.

Analysis for each story frame separately found the same pattern:
Within each story frame, the threat-to-health rating for the patho-
gen condition was significantly greater than for the nonpathogen
condition, and the religious-norm-violation rating for the sacred
condition was significantly greater than for the nonsacred condi-
tion. See Table S4 in the online supplemental materials for details.
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Design. In a questionnaire, the order of the stories and the
order of the emotion labels in the emotion response scale were
randomized separately for each participant. So each participant
received a different order of stories and a different order of
emotion labels.

Procedure. Participants were instructed to read the story and
imagine themselves in the situation. They were then asked, “How
would you feel observing the actions of your acquaintance?”
Participants indicated their emotional reaction using the emotion
response scale. They were then asked, “How immoral is the
behavior of this acquaintance?” Finally, they were asked, “Did you
think that this acquaintance might be encountering threats to his
health, perhaps endangering his well-being, perhaps leading to
sickness?” “Did you think that this acquaintance was violating a
religious rule, showing disrespect for religion?” This procedure
was repeated for each story, after which participants answered the
demographic questions.

Results and Discussion

Religiosity. Participants reported themselves to be religious.
In single-sample ¢ tests, for participants in both cultural groups,
religiosity rating was significantly greater than the midpoint of the
response scale (3.5), which would be moderately religious: Amer-
ican (M = 4.53, SD = 2.03) and Indian (M = 6.19, SD = 0.99),
ts(119) > 5.52, ps < .001. In an independent-sample ¢ test, Indian
participants were significantly more religious than American par-
ticipants, #(238) = 8.07, p < .001. See the online supplemental
materials for further analysis on religiosity.

Immorality. Participants judged sacred violation to be more
immoral than nonsacred violations, and violations involving
pathogens to be more immoral than violations free of pathogens. In
an analysis of immorality ratings, there was a significant main
effect for sacred/nonsacred, F(1, 952) = 24.85, p < .001, n? =
.02, and for pathogen/nonpathogen, F(1, 952) = 23.66, p < .001,
nz = .02, but not for culture, F(1, 952) = 1.36, p = .244. The
two-way and the three-way interactions were not significant, Fs (1,
952) < 2.71, ps > .100. Immorality ratings for sacred stories (M =
5.78, SD = 1.47) were significantly greater than for nonsacred
stories (M = 5.27, SD = 1.76), and for pathogen stories (M =
5.77, SD = 1.52) were significantly greater than for nonpathogen
stories (M = 5.27, SD = 1.72), but the ratings did not significantly
differ between American (M = 5.58, SD = 1.57) and Indian (M =
5.46, SD = 1.71) participants.

Disgust, grossed out, and anger as a function of conditions.
Similar to the analyses in Study 1, we examined whether disgust,
anger, and grossed out are responsive to pathogen exposure and
sacred violation. By a prediction of a single moral domain, both
disgust and grossed out should be responsive to pathogen exposure
as well as sacred violation. (See the online supplemental materials
for regression analyses on disgust, anger, and grossed out as
predicted by manipulation ratings—perception of threat-to-health
and religious-norm-violation.)

Disgust. Disgust was responsive to both sacred violation and
pathogen presence for both Americans and Indians. Participants
rated disgust significantly greater for sacred than nonsacred, and
significantly greater for pathogen than nonpathogen stories. In an
analysis of disgust ratings, there was a significant main effect for
sacred/nonsacred, F(1, 952) = 9.29, p = .002, n* = .01, for

pathogen/nonpathogen, F(1, 952) = 29.00, p < .001, n*> = .03,
and for culture, F(1, 952) = 60.24, p < .001, > = .06. There was
also a significant Pathogen/Nonpathogen X Culture interaction,
F(1, 952) = 4.88, p = .027, * = .01. Each of the other interac-
tions were not significant, Fs (1, 952) < 0.66, ps > .416. Disgust
ratings for sacred stories (M = 4.19, SD = 2.66) were significantly
greater than for nonsacred stories (M = 3.70, SD = 2.65), for
pathogen stories (M = 4.39, SD = 2.48) were significantly greater
than for nonpathogen stories (M = 3.51, SD = 2.77), and for
American participants (M = 4.58, SD = 2.70) were significantly
greater than for Indian participants (M = 3.31, SD = 2.48).
Follow-up analysis of the significant Pathogen/Nonpathogen X
Culture interaction compared—independent-sample ¢ tests—the
disgust ratings between pathogen versus nonpathogen stories for
American and Indian participants separately. However, both for
American and Indian participants, disgust ratings for pathogen
stories were significantly greater than for nonpathogen stories:
American—pathogen (M = 5.21, SD = 2.37) and nonpathogen
(M = 3.96, SD = 2.86), t(478) = 5.19, p < .001, and Indian—
pathogen (M = 3.57, SD = 2.32) and nonpathogen (M = 3.05,
SD = 2.61), 1(478) = 2.31, p = .021.

Anger. Anger, similar to the pattern for disgust, was respon-
sive to both sacred violation and pathogen presence for both
Americans and Indians. Participants rated anger significantly
greater for sacred than nonsacred, and significantly greater for
pathogen than nonpathogen violations. In an analysis of anger
ratings, there was a significant main effect for sacred/nonsacred,
F(1,952) = 9.11, p = .003, n* = .01, and for pathogen/nonpatho-
gen, F(1, 952) = 18.94, p < .001, n* = .02, but not for culture,
F(1, 952) = 271, p = .100. The two-way and the three-way
interactions were not significant, Fs (1, 952) < 0.89, ps > .345.
Anger ratings for sacred stories (M = 4.83, SD = 2.42) were
significantly greater than for nonsacred stories (M = 4.35, SD =
2.59), and for pathogen stories (M = 4.93, SD = 2.44) were
significantly greater than for nonpathogen stories (M = 4.25,
SD = 2.55), but the ratings did not significantly differ between
American (M = 4.46, SD = 2.67) and Indian (M = 4.72, SD =
2.35) participants.

Grossed out. Because disgust overlaps in meaning with both
anger and core disgust, a clearer measure of core disgust is grossed
out. Grossed out was responsive to pathogen presence, but not
sacred violation for either Americans or Indians. Participants rated
grossed out significantly greater for pathogen than nonpathogen
violations, but not significantly differently for sacred and nonsa-
cred violations. In an analysis of grossed-out ratings, there was a
significant main effect for pathogen/nonpathogen, F(1, 952) =
439.54, p < .001, n*> = .32, but not for sacred/nonsacred, F(1,
952) = 0.13, p = .722, and for culture, F(1,952) = 1.20, p = .274.
There was a significant Pathogen/Nonpathogen X Culture inter-
action, F(1, 952) = 9.11, p = .003, > = .01. Each of the other
interactions were not significant, Fs (1, 952) < 0.73, ps > .392.
Grossed-out ratings for pathogen stories (M = 4.67, SD = 2.62)
were significantly greater than for nonpathogen stories (M = 1.36,
SD = 2.28), but ratings did not significantly differ between sacred
stories (M = 3.04, SD = 2.96) and nonsacred stories (M = 2.99,
SD = 2.96), and between American (M = 3.10, SD = 3.04) and
Indian (M = 2.93, SD = 2.87) participants. Follow-up analysis of
the significant Pathogen/Nonpathogen X Culture interaction
compared—independent-sample ¢ tests—the grossed-out ratings



n or one of its allied publishers.

ghted by the American Psychological Associa

This document is copyri

°r and is not to be disseminated broadly.

This article is intended solely for the personal use of the individua

DISGUST AND THE SACRED 45

between pathogen versus nonpathogen stories for American and
Indian participants separately. However, both for American and
Indian participants, grossed-out ratings for pathogen stories was
significantly greater than for nonpathogen stories: American—
pathogen (M = 4.52, SD = 2.81) and nonpathogen (M = 1.68,
SD = 2.59), #(478) = 11.51, p < .001, and Indian—pathogen
(M = 4.82, SD = 2.41) and nonpathogen (M = 1.03, SD = 1.88),
1(478) = 19.22, p = .021.

Figure 3 shows grossed-out ratings in each of the four condi-
tions. Grossed out was responsive to pathogens, but not sacred
violations.

Emotion predicting immorality. As in Study 1, there was no
support for the hypothesis that individual differences in core
disgust predict the judged immorality of a sacred violation. In a
regression analysis predicting immorality ratings from disgust,
anger, and grossed out (for nonpathogen sacred violations),
grossed out did not significantly predict immorality for either
cultural group. For Americans, both disgust, § = .23, p < .001,
and anger, 3 = .24, p < .001, but not grossed out, 3 = —.01, p =
.801, significantly predicted immorality R* = .50, p < .001. For
Indians, disgust significantly, 3 = .17, p = .003, and anger
marginally, B = .11, p = .074, but not grossed out, 3 = .02, p =
.823, predicted immorality, R> = .15, p < .001.

Multiple emotions. To explore whether moral violations are
linked to precisely one emotion or a range of negative emotions,
we examined the full set of emotions. Table 2 shows the mean
rating for each of the emotions in each condition. Table 2 suggests
a general negative emotional reaction to moral violations. In each
of the conditions happiness was significantly lower than the other
emotions. (See Table S6 in the online supplemental materials for
a similar analysis within each story.)

Is the emotional impact of a sacred violation equivalent to
that of exposure to a pathogen? We examined the emotional
impact of adding pathogen exposure to the control condition. We
examined the increase in ratings of the same five emotions exam-
ined in Study 1 by subtracting each rating for the nonpathogen
nonsacred condition from that in the pathogen nonsacred condi-
tion. The obtained pattern, seen in Figure 4, was highly similar to
that seen in Study 1: for grossed out, disgust, anger, and embar-
rassment ratings, adding pathogen exposure increased the emo-
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Figure 3. Grossed-out rating in each of the four conditions in Study 2.
Standard errors are represented in the figure by the error bars attached to
each column.

tional impact, even though, unlike in Study 1, for shame the
pathogen exposure did not lead to an increase. Independent-sample
t tests on each of these emotions showed that these emotion ratings
were significantly greater in the pathogen nonsacred condition
than in the nonpathogen nonsacred condition, ps < .007. The
largest effect, again as in Study 1, was for grossed out.

Similar to the results of Study 1, a violation of something sacred
did not create the same emotional impact as did exposure to
pathogens. We examined the increase of the emotion ratings by
subtracting the emotion ratings for the nonpathogen nonsacred
condition from the emotion ratings for the nonpathogen sacred
condition. The pattern of emotional reaction was not similar to
what was observed when pathogen exposure was added (see Fig-
ure 4). There was an impact in disgust and anger ratings, ps <
.046. Grossed out, the emotion that showed the largest effect when
pathogen exposure was added, did not show a significant increase,
p = 478.

Similarly, we examined the emotional impact of adding sa-
cred violation within a pathogen-threat context: the emotional
impact of adding sacred violation to a pathogen violation. We
examined the increase of the same five emotion ratings by
subtracting the emotion ratings for the pathogen nonsacred
condition from the emotion ratings for the pathogen sacred
condition. Results are shown in Figure 2. Anger showed a
significant increase, p < .001. Grossed out and other emotions
did not show a significant increase, ps > .095.

Summary. The pattern of results of Study 2 was highly sim-
ilar to that found in Study 1. Violations involving pathogens did
not elicit the same emotional reaction as those involving the
sacred. Violations involving pathogens were strongly associated
with feeling grossed out, whereas violations of the sacred free of
pathogens did not have grossed out as a predominant emotional
reaction. Individual difference in rated grossed out failed to predict
the rated immorality of sacred (pathogen-free) violations. Feeling
grossed out or disgust did not significantly predict participant
perception of religious norm violation. Again, as in Study 1, sacred
violations were associated with a range of negative emotions.

General Discussion and Conclusion

The two studies here tested the theory that witnessing violation
of the sacred elicits an emotional reaction similar to that elicited by
exposure to something putrid, to a disease-threatening event. The
studies used story frames such that to a baseline of moral infraction
in one condition, pathogen exposure was added; in another con-
dition, a sacred violation was added. In Study 1, a set of stories
presented violations in which the protagonist was the witness to
the violations, and participants imagined the emotional reaction of
the protagonist. In Study 2, a new set of stories presented the
participant him or herself as witnessing the violations. In Study 1,
religiosity of participants was not selected, but in Study 2 partic-
ipants were preselected to be religious. Both studies had highly
similar results showing that the emotional reaction to a sacred
religious violation is not the same as that to simple threats to
health, which we called core disgust and represented by the term
grossed out.

The pattern of emotional reaction to pathogen exposure and
sacred violations is markedly different. Pathogen exposure led to a
predominant grossed out reaction, but a grossed out reaction to
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Table 2
Mean (Standard Deviation) Rating for the Emotions for Each Condition, Study 2

Emotion Nonpathogen nonsacred ~ Pathogen nonsacred ~ Nonpathogen sacred  Pathogen sacred
Anger 4.03" (2.64) 4.67* (2.51) 4.47* (2.45) 5.19% (2.35)
Shame 3.60° (2.79) 3.92" (2.83) 3.57° (2.71) 4.12°(2.70)
Disgust 3.21%(2.74) 4.19% (2.47) 3.80° (2.78) 4.59" (2.48)
Embarrassment 3.07°° (2.53) 3.67" (2.52) 3.19° (2.63) 3.44° (2.62)
Sadness 2.94¢(2.73) 3.08¢ (2.90) 3.34% (2.83) 3.51°(2.85)
Contempt 2.66°4 (2.80) 3.06° (2.85) 2.99°(2.77) 3.31°(2.78)
Guilt 2.11% (2.66) 2.134(2.62) 2.00¢ (2.70) 1.994 (2.65)
Fear 1.92°(2.59) 2.229(2.72) 1.587 (2.49) 1.924 (2.69)
Grossed out 1.26"(2.20) 4.71* (2.61) 1.459(2.37) 4.63% (2.63)
Happiness 178 (.92) .37°(1.39) .34° (1.36) .36° (1.34)

Note. Means on an 8-point Likert scale (0 = no to 7 = extremely). The mean values are the average across
eight stories in each condition. Mean values in bold for each column indicate the modal emotion for a condition.
Different subscripts on mean values for each column indicate a significant difference, based on paired-sample

t tests with Bonferroni correction.

sacred violation was insignificant. Individual differences in the
rated grossed out failed to predict the rated immorality of sacred
(pathogen-free) violations. Further analyses in the online supple-
mental materials showed that for sacred violation stories, partici-
pant perception of threat-to-health, but not religious-norm-
violation was related to grossed out; strength of religiosity of the
participant was not related to grossed out. Analysis for individual
stories, again in the online supplemental materials, showed that in
10 of the 12 stories across Studies 1 and 2, for pathogen-free
sacred violations, feeling grossed out was not different from feel-
ing happiness.

Our findings are consistent with those of Royzman et al. (2014),
who found that American participants’ reactions to pathogen-free
sacred violations did not show core disgust-related features such as
nausea, gagging, loss of appetite, and a desire to move away.
Additionally, we found that sacred violations not involving patho-
gens are not gross, even for Indians.
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The Indian sample lends credence to the finding that sacred
violations are not gross. Royzman et al.’s (2014) and our finding
of a lack of a genuine core disgust reaction for pathogen-free
sacred violations for Americans might be dismissed by saying that
the divinity/purity/sacred domain is not salient in a Western cul-
ture. Previous findings provide some justification for such an
explanation: Divinity moral concerns play a predominant role in
daily life and religious life in India (Shweder et al., 1997). People
who are less Westernized treat many issues related to food, sex,
clothing, and prayer as moral issues (Graham et al., 2009; Haidt et
al., 1993). Religiosity plays a greater role in the lives of Eastern
participants than in the lives of Western participants (Stankov &
Lee, 2016; see Abdel-Khalek & Lester, 2015; Clobert & Saroglou,
2015). Eastern participants showed stronger divinity concerns than
did Western participants (Graham et al., 2011; Guerra, Giner-
Sorolla, & Vasiljevic, 2013; Jensen, 1998; Kim et al.,, 2012;
Vasquez et al., 2001).

O Adding Pathogens

B Adding Sacred Violation
(pathogen-free context)

M Adding Sacred Violation
(pathogen-threat context)

Embarrassment Shame

Figure 4. Difference in emotion ratings between conditions in Study 2. Adding pathogens = increase in

emotion ratings in pathogen nonsacred condition from nonpathogen nonsacred condition. Adding sacred
violation (pathogen-free context) = increase in emotion ratings in nonpathogen sacred condition from non-
pathogen nonsacred condition. Adding sacred violation (pathogen-threat context) = increase in emotion ratings
in pathogen sacred condition from pathogen nonsacred condition. Standard errors are represented in the figure
by the error bars attached to each column.
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Our study also addressed Rottman et al.’s (2017) and Scott et
al.’s (2016) criticism of the Royzman et al. (2014) study that their
conclusions were based on mean emotion ratings rather than
emotion-immorality correlations. Prior studies found that even
when anger is modal, individual differences in disgust and not
anger predict the immorality judgment of purity violations (Rott-
man, Kelemen, & Young, 2014). In both of our studies, the finding
that individual differences in disgust predict the immorality judg-
ment was replicated. However, two other findings raise questions
about the criticisms. First, individual differences in anger were
also found to predict immorality judgment. Second, and especially
telling, individual differences in grossed out, a term representing
core disgust, did not predict immorality judgments. In previous
studies that showed a unique disgust-immorality correlation, the
term disgust might have been used to indicate dislike or a general
negative emotional reaction.

Characterization of the purity moral domain needs revision. Our
findings challenge the current characterization of the purity moral
domain as one domain that combines two distinct motivational
systems: a disease avoidance mechanism and a mechanism for
avoiding desecration of sacred values. More generally our findings
also challenge views that characterize religion as an evolutionarily
evoked disease-avoidance strategy (Terrizzi, 2017). There is no
single emotional reaction underlying these distinct systems of
disease avoidance and religion. A possible modification is that the
purity moral domain consists of desecration of not all sacred
values, but desecration of the sacredness of the self. In support of
this view, Rottman et al. (2014) found a link between the disgust
emotional reaction and condemnation of suicide: When reading
suicide obituaries, a feeling of disgust significantly predicted
moral condemnation of suicide. However, another study failed to
replicate this finding with grossed out: feeling disgust, but not
grossed out, significantly predicted condemnation of suicide (Kol-
lareth, Allam, & Russell, 2017).

More generally, our findings did not support accounts that posit
a unique link between one specific emotion and a particular kind
of moral violation. In our study, participants indicated their emo-
tional reaction using 10 emotion labels. Moral violations were
associated with a range of negative emotions: Even though there
were large variations among the negative emotion ratings, with one
exception, each of them was rated above a positive emotion.
Analysis for individual stories, in the online supplemental mate-
rials, showed that, across the stories, no one type of moral violation
had a single emotional reaction as modal; instead, various emo-
tions were modal. For each type of moral violation, there were
various other negative emotions that were not significantly differ-
ent from the modal emotions; other negative emotions were sig-
nificantly greater than happiness. Thus, our findings cast doubt on
accounts that separate moral violations by their association with
discrete emotions such as disgust or anger (Graham et al., 2013;
Rozin, Lowery, et al., 1999). Instead these findings are more
consistent with a hypothesis proposed by Gray and colleagues
(Cameron et al., 2015; Gray & Keeney, 2015; Schein, Ritter, &
Gray, 2016) that all moral violations are associated with negative
emotion, and the predominant emotion endorsed depends on the
incidental details of the situation rather than the type of moral
violation. Along the same lines, other findings have shown that
observers respond to those who assault sacred values with moral

outrage which consists of feelings of anger, contempt, and disgust
(Tetlock, 2003; Tetlock, Kristel, Elson, Green, & Lerner, 2000).

Our use of the emotion terms disgust and grossed out and the
results inform a current debate in moral psychology on the nature
of the emotion disgust. Is disgust in a moral context the same
emotional reaction as disgust in a pathogen context? Some hold
that these are the same emotional reaction—disgust initially
evolved with the function of protecting oneself from toxins or
pathogen-related things, but then was evolutionarily coopted to the
moral domain (Chapman & Anderson, 2012; Rozin et al., 2009;
Rozin et al., 2008). In our study, American participants used
disgust—but not grossed out—for sacred violations that did not
involve pathogens. In addition, they used the word disgust as they
used anger. This finding points to the polysemous use of the word
disgust in English. Prior studies had similarly showed that disgust
is sometimes used to express anger or more generally a negative
reaction of intense disapproval; in these cases, the word may not
indicate the same emotion as experienced to putrid objects, core
disgust (Herz & Hinds, 2013; Hutcherson & Gross, 2011; Kollar-
eth & Russell, 2017; Nabi, 2002; Royzman & Kurzban, 2011;
Rozin et al., 2008). Similarly, religious violation was associated
with the word disgust, but not with a disgust facial expression that
was elicited by physically disgusting stimuli (Ritter et al., 2016).
Along the same lines, other findings show that an oral inhibition
index measured with concrete physical events such as motion
sickness differentiates the disgust related to dirty things from
disgust related to anger (Royzman et al., 2008). Similarly, the face
of someone about to vomit (open mouth, lowered bottom lip,
cheeks raised), labeled the “sick face,” was more reliably associ-
ated with core disgust whereas the standard disgust face was
sometimes associated with anger (Widen, Pochedly, Pieloch, &
Russell, 2013).

Our studies were limited in many ways. We assessed emotions
using emotion words. Perhaps other measures for emotion, such as
facial expressions, neural measures, and physiological or behav-
ioral reactions, would suggest a different conclusion. On the con-
trary, none of these other measures are consensually associated
panculturally with a specific emotion, and advocates of a theory
positing a specific emotion as a characteristic of a specific moral
domain would need to show that the posited emotion can be
assessed.

We should also note some limitations of our vignettes. We used
only 12 story frames, and there could be many more norm viola-
tions to examine. Short stories are but one-dimensional shadows of
the moral dilemmas encountered outside the psychology labora-
tory. Overall, in both Studies 1 and 2, our manipulation for the
story frames was successful: participants agreed that the pathogen
stories depicted threat to health more than did nonpathogen stories,
and that religious stories depicted violation of religious norms
more than did nonreligious stories. However, it might be argued,
perception of threat to health and religious norm violations could
be more extreme. Yet another issue was the lack of match between
the conditions. In Study 2, pathogen sacred violations were per-
ceived as more of a religious norm violation than nonpathogen
sacred violation. However, in Study 1 and for non-Christians in
Study 2, there was no such Sacred X Pathogen interaction. Yet, the
pattern of emotional reaction was similar across these three groups.
It might be argued that the conditions were also poorly matched on
immorality. In both Studies 1 and 2, participants judged sacred
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violations to be more immoral than nonsacred violations, and
violations involving pathogens to be more immoral than violations
free of pathogens. Conditions that better match in immorality are
ideal for a rigorous test of the hypothesis that sacred violations are
disgusting. However, for non-Christians in Study 2 (results re-
ported in the online supplemental materials), sacred and nonsacred
violations were not significantly different in immorality, and vio-
lations involving pathogens were not significantly different from
violations free of pathogens.

One line of argument that favors the unique link between a
sacred violation and genuine core disgust has been that many
religious norms attempt to achieve a symbolic purity through
regulating behaviors related to food and sex and through cleansing
rituals such as the Christian practice of baptism, Islamic practice of
ablution before prayer, or the Hindu practice of bathing in the
sacred river Ganges (Graham & Haidt, 2010; Looy, 2004; Preston
& Ritter, 2012; Ritter & Preston, 2011). However, one can also
think of counterexamples in which there is a complete negligence
of cleanliness in order to get closer to the divine. A dramatic
example is the Tantric religious discipline that involves inherently
disgusting practices such as using a human skull as vessel for food
or meditating on a decaying corpse (Ellis, 2011). There are also
other such practices: in certain parts of south India devotees roll
their bodies over scraps of food discarded by the priestly caste.
Some Christians and the Shi’a sect of Islam practice self-
flagellation. In different parts of the world, people do things such
as impaling, hooking, and finger amputation to attain greater
spiritual purity. In short, although the pursuit of the divine some-
times coincides with the pursuit of bodily health and cleanliness, it
can sometimes coincide with threats to health and cleanliness.
There is no simple single emotional reaction to all cases of the
pursuit of the divine.
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Appendix A

The Four Versions for Each Story Frame in Study 1

Food

[Nonpathogen nonsacred] Sam is a devout Christian, who has an
acquaintance who is also Christian. Sam knows that this acquain-
tance has high cholesterol and doctors have told him not to eat red
meat. One day Sam sees him eating a dish prepared with red meat.

[Pathogen nonsacred] Sam is a devout Christian, who has an
acquaintance who is also Christian. Sam knows that this acquain-
tance has high cholesterol and doctors have told him not to eat
meat. One day Sam sees him eating a dish prepared with rotten red
meat.

[Nonpathogen sacred] Sam is a devout Christian, who has an
acquaintance who is also Christian. Their religion forbids them
from eating meat on Holy Friday. One Holy Friday Sam sees his
acquaintance eating a dish prepared with red meat.

[Pathogen sacred] Sam is a devout Christian, who has an ac-
quaintance who is also Christian. Their religion forbids them from
eating meat on Holy Friday. One Holy Friday Sam sees his
acquaintance eating a dish prepared with rotten red meat.

Dress

[Nonpathogen nonsacred] Sam is a devout Christian and he
along with a small group gets invited to attend a very unique opera,
where people are expected to dress formally. One of Sam’s ac-
quaintances comes to the opera dressing very informally and
carelessly.

[Pathogen nonsacred] Sam is a devout Christian and he along
with a small group gets invited to attend a very unique opera,
where people are expected to dress formally. One of Sam’s ac-
quaintances comes to the opera dressing very informally and
carelessly and the acquaintance was stinking of sweat.

[Nonpathogen sacred] Sam is a devout Christian and he along
with a small group gets invited to attend a very special worship in
the Church, where people are expected to dress formally. One of
Sam’s acquaintances comes to the worship dressing very infor-
mally and carelessly.

[Pathogen sacred] Sam is a devout Christian and he along with
a small group gets invited to attend a very special worship in the
Church, where people are expected to dress formally. One of
Sam’s acquaintances comes to the worship dressing very infor-
mally and carelessly and the acquaintance was stinking of sweat.

Person

[Nonpathogen nonsacred] Sam comes to know of a 70-year-old
man who has consensual sex with a 19-year-old girl.

[Pathogen nonsacred] Sam comes to know of a 70-year-old man
who has consensual sex with a 19-year-old street girl, who is very
dirty and stinking.

[Nonpathogen sacred] Sam comes to know of a 70-year-old
priest who has consensual sex with a 19-year-old girl.

[Pathogen sacred] Sam comes to know that a 70-year-old priest
who has consensual sex with a 19-year-old street girl, who is very
dirty and stinking.

Behavior

[Nonpathogen nonsacred] Sam one day watches a drama group
performing an art piece in an auditorium. As part of the act all
participants act like animals and crawls around for 30 min.

[Pathogen nonsacred] Sam one day watches a drama group
performing an art piece in an auditorium. As part of the act all
participants act like animals for 30 min, including crawling around
naked and urinating on stage.

[Nonpathogen sacred] Sam one day watches a drama group
performing an art piece in an auditorium in the vicinity of a
worship place. As part of the act all participants act like animals
and crawls around for 30 min.

[Pathogen sacred] Sam one day watches a drama group per-
forming an art piece in an auditorium in the vicinity of a worship
place. As part of the act all participants act like animals for 30 min,
including crawling around naked and urinating on stage.
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Soul

[Nonpathogen nonsacred] Sam reads a story where a demon
once appears to a writer and makes a deal with the writer for a huge
sum of money. As per the deal the writer should sell his writing
skills to the demon for the growth of the evil spirit in the world.
The writer agrees and gets the money.

[Pathogen nonsacred] Sam reads a story where a dirty, stinking
demon once appears to a writer and makes a deal with the writer
for a huge sum of money. As per the deal the writer should sell his
writing skills to the dirty, stinking demon for the growth of the evil
spirit in the world. The writer agrees and gets the money.

[Nonpathogen sacred] Sam reads a story where a demon once
appears to a writer and makes a deal with the writer for a huge sum
of money. As per the deal the writer should sell his soul to the
demon for the growth of the evil spirit in the world. The writer
agrees and gets the money.

[Pathogen sacred] Sam reads a story where a dirty, stinking
demon once appears to a writer and makes a deal with the writer
for a huge sum of money. As per the deal the writer should sell his
soul to the dirty, stinking demon for the growth of the evil spirit in
the world. The writer agrees and gets the money.

Object

[Nonpathogen nonsacred] Sam is a devout Christian. One day he
visits one of his old friends from college. He finds out that his
friend is having some serious disagreements with his father and as
a protest he uses a precious piece of art, that he inherited from his
father, as a doorstop.

[Pathogen nonsacred] Sam is a devout Christian. One day he
visits one of his old friends from college. He finds out that his
friend is having some serious disagreements with his father and as
a protest he sometimes urinates on a precious piece of art that he
inherited from his father.

[Nonpathogen sacred] Sam is a devout Christian. One day he
visits one of his old friends from college. He finds out that his
friend has since given up the faith and become an atheist and now
the friend is using a large silver crucifix he inherited from his
devout Christian father as a doorstop.

[Pathogen sacred] Sam is a devout Christian. One day he visits
one of his old friends from college. He finds out that his friend has

since given up the faith and become an atheist and now the friend
sometimes urinates on a large silver crucifix he inherited from his
devout Christian father.

Place

[Nonpathogen nonsacred] Sam one day while attending a sem-
inar in the city hall, one of Sam’s acquaintances came to attend the
same seminar fully drunk.

[Pathogen nonsacred] Sam one day while attending a seminar in
the city hall, one of Sam’s acquaintances came to attend the same
seminar fully drunk, he was stinking of alcohol.

[Nonpathogen sacred] Sam one day while attending a worship in
the city Church, one of Sam’s acquaintances came to the Church
fully drunk.

[Pathogen sacred] Sam one day while attending a worship in the
city Church, one of Sam’s acquaintances came to the Church fully
drunk, he was stinking of alcohol.

Day

[Nonpathogen nonsacred] Sam is a member of an ethnic tribal
group. The tribal community decided a day for social celebration
and get together every year and conducts various cultural pro-
grams. One of Sam’s acquaintances never participated in those
events but spent this time collecting wild fruits.

[pathogen nonsacred] Sam is a member of an ethnic tribal group.
The tribal community decided a day for social celebration and get
together every year and conducts various cultural programs. One
of Sam’s acquaintances never participated in those events but
spent this time fishing in very dirty, stinking pond.

[Nonpathogen sacred] Sam is a member of an ethnic tribal
group. The tribal community observes a day in a year as very
sacred and wants everyone to be gathered together for worship and
prayers. One of Sam’s acquaintances never participated in those
events but spent this time collecting wild fruits.

[Pathogen sacred] Sam is a member of an ethnic tribal group.
The tribal community observes a day in a year as very sacred and
wants everyone to be gathered together for worship and prayers.
One of Sam’s acquaintances never participated in those events but
spent this time fishing in very dirty, stinking pond.

(Appendices continue)
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Appendix B

The Four Versions for Each Story Frame in Study 2

Statue

[Nonpathogen nonsacred] You decide to take a walk one day
with an acquaintance. On the way, the two of you come across a
statue of George Washington. Next to the statue is a can of black
paint. Your acquaintance decides to throw the black paint on the
statue of George Washington.

[Pathogen nonsacred] You decide to take a walk one day with an
acquaintance. On the way, the two of you come across a statue of
George Washington. Next to the statue is a pile of feces. Your
acquaintance decides to throw the feces on the statue of George
Washington.

[Nonpathogen sacred] You decide to take a walk one day with
an acquaintance. On the way, the two of you come across a statue
of Jesus. Next to the statue is a can of black paint. Your acquain-
tance decides to throw the black paint on the statue of Jesus.

[Pathogen sacred] You decide to take a walk one day with an
acquaintance. On the way, the two of you come across a statue of
Jesus. Next to the statue is a pile of feces. Your acquaintance
decides to throw the feces on the statue of Jesus.

Altar

[Nonpathogen nonsacred] You visit the state governor’s man-
sion with an acquaintance. As you exit when no one is watching,
your acquaintance throws vinegar on the living room carpet of the
state governor’s mansion.

[Pathogen nonsacred] You visit the state governor’s mansion
with an acquaintance. As you exit when no one is watching, your
acquaintance urinates on the living room carpet of the state gov-
ernor’s mansion.

[Nonpathogen sacred] You visit a church with an acquaintance.
As you are about to end your visit when no one is watching your
acquaintance throws vinegar on the altar of the church.

[Pathogen sacred] You visit a church with an acquaintance. As
you are about to end your visit when no one is watching your
acquaintance urinates on the altar of the church.

Book

[Nonpathogen nonsacred] You visit a display of ancient books
in the open air with an acquaintance. When no one was watching,

your acquaintance takes and tears up an ancient copy of the play,
Romeo and Juliet. After tearing it up, the person throws the pieces
of the book into a pool of water.

[Pathogen nonsacred] You visit a display of ancient books in the
open air with an acquaintance. When no one was watching, your
acquaintance takes and tears up an ancient copy of the play,
Romeo and Juliet. After tearing it up, the person throws the pieces
of the book into a sewer full of toilet waste.

[Nonpathogen sacred] You visit a display of ancient books in
the open air with an acquaintance. When no one was watching,
your acquaintance takes and tears up an ancient copy of the Holy
Bible. After tearing it up, the person throws the pieces of the Bible
into a pool of water.

[Pathogen sacred] You visit a display of ancient books in the
open air with an acquaintance. When no one was watching, your
acquaintance takes and tears up an ancient copy of the Holy Bible.
After tearing it up, the person throws the pieces of the Bible into
a sewer full of toilet waste.

Monument

[Nonpathogen nonsacred] Your acquaintance, one day when
you were visiting him, dumps a truckload of construction material
waste onto the courtyard of an ancient state-protected home of one
of the founding fathers of the country.

[Pathogen nonsacred] Your acquaintance, one day when you
were visiting him, dumps a truckload of infected hospital waste
onto the courtyard of an ancient state-protected home of one of the
founding fathers of the country.

[Nonpathogen sacred] Your acquaintance, one day when you
were visiting him, dumps a truckload of construction material
waste onto the courtyard of an ancient church that is believed to be
established by one of Jesus’ disciples.

[Pathogen sacred] Your acquaintance, one day when you were
visiting him, dumps a truckload of infected hospital waste onto the
courtyard of an ancient church that is believed to be established by
one of Jesus’ disciples.
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