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Abstract
Although disgust has been implicated in moral judgments, the extent to which the influence

of disgust on moral judgment is distinct from other negative affective states remains unclear.

To address this gap in knowledge, participants in Study 1 were randomized to a disgust

(hand submersion in imitation vomit), discomfort (hand submersion in ice water), or neutral

(hand submersion in room temperature water) affect condition while moral judgments of

offenses were simultaneously assessed. The results showed that participants in the dis-

comfort condition made the most severe moral judgments, particularly for moderate

offenses. To examine if disgust may have more of an effect on some moral violations than

others, participants in Study 2 were randomized to similar affect inductions while judgments

of purity and non-purity offenses were simultaneously assessed. The results showed that

those who had their hand submerged in imitation vomit recommended harsher punishment

for purity violations relative to moral violations unrelated to purity. The opposite was true for

those who submerged their hands in ice water, whereas punishment ratings for purity and

non-purity violations did not significantly differ for those who submerged their hands in room

temperature water. The implications of these findings for further delineating the specific role

of experienced disgust in moral decision-making are discussed.

Introduction
Recent research suggests that decisions about the moral severity of various acts are primarily
guided by affective processes [1,2]. Disgust in particular is thought to have a strong association
with morality [3,4] and has received much attention recently in the research literature [1,5,6].
Although disgust is traditionally viewed as an emotion that functions to protect the organism
from contact with potentially contaminating substances, thereby promoting disease avoidance
[7], it is also thought to regulate moral behavior [8,5] by signaling that objects, behaviors, or
persons are to be avoided to maintain social order. Thus when disgust is experienced when
evaluating a moral violation, the emotion may be used as information that the violation is
more severe. Inducing disgust may make some stored knowledge more accessible (e.g., reasons
to be disgusted by rape are spotlighted) and this more accessible information then has a greater
impact on subsequent preferences [9]. Consistent with this view, Wheatley and Haidt [1]
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found that hypnotically induced disgust results in more severe moral judgments. A recent
series of studies also found that for those sensitive to internal sensations (i.e., high private body
consciousness), induced disgust led to increased moral severity in judgments of morally rele-
vant behaviors, but not in non-moral ones [10].

The majority of the experimental evidence implicating disgust in moral decision-making
has compared judgments after disgust induction with judgments after a neutral induction [1].
However, such paradigms leave open the possibility that the influence of disgust on moral
judgment is mainly one of negative affect, rather than disgust specifically. In response to such
concerns, some studies have compared disgust with sadness, and some support for the specific-
ity of disgust in moral judgments has been observed from such studies. For example, Schnall
and colleagues [10] found that participants thought disgusting (e.g., eating one’s dog) and non-
disgusting (e.g., falsifying one’s resume) moral transgressions were more severe after disgust
priming via a movie clip than after sadness priming. Horberg and colleagues [6] also found
that participants who had been primed with disgust via a movie clip, compared to those primed
with a sadness clip, reported more perceived moral wrongness and rightness of purity viola-
tions (e.g., being sexually promiscuous) and virtues (e.g., maintaining a healthy body), respec-
tively. In a more recent study by Moretti and di Pellegrino [11], participants rejected unfair
offers significantly more often after disgust priming than after sadness or neutral priming.
Rejecting an unfair offer can be seen as a behavior response based on values of fairness and rec-
iprocity [12]. From these findings, one might conclude that disgust is distinct from other forms
of negative affect in its ability to influence morally relevant decisions.

The ethics of divinity describe a person as a spiritual entity that connects the self to a higher
force. Divinity also prescribes the body as sacred, making it important to maintain purity [13].
This suggests that disgust may be linked to violations of purity and not necessarily other types
of moral violations. Although the disgust-purity link has received some measure of empirical
support [6], it has not been a consistent finding. For example, Royzman and colleagues [14]
found that anger, but not disgust, may be the principal emotional response to moral transgres-
sions irrespective of the normative content involved. More specifically, examination of pro-
jected responses to pathogen-free violations of the divinity code revealed little evidence of
disgust-related phenomenology (nausea, gagging, loss of appetite) or action tendency (desire to
move away), but strong evidence of anger-linked desire to retaliate. This anger-dominant attri-
bution pattern remained intact when the impious act being judged was the judge's own. This
finding highlights the need for further research to clarify the nature of the moral violations that
are uniquely linked to disgust.

Another important point for consideration is that current studies examining the unique role
of inducing disgust on moral judgements have largely compared disgust and sadness. Such
studies have also done so using paradigms in the laboratory where disgust (or sadness) is
induced during a first phase of the experiment, and its influence on moral judgments is tested
in a second, later, phase. While these phases typically follow each other closely, there neverthe-
less is opportunity for the induced emotions to dissipate. This is important because some
emotions may dissipate more slowly than others, and in turn have a stronger influence on sub-
sequent morality judgments. Indeed, Olatunji, Forsyth and Cherian [15] found disgust to be a
particularly “sticky” emotion that is fairly resistant to extinction. Scherer andWalbott [16] do
report that disgust experiences have relatively short duration, but this is presumably after the
stimulus is removed. Two-phase paradigms used in prior research may thus lead to erroneous
conclusions about the robust role of disgust in moral judgment because this is the emotion that
is still being experienced when rating moral transgressions, while sadness may have already dis-
sipated. Mood induction procedures for sadness typically involve watching a sad film clip or
recalling a sad life event, often while listening to sad music, and the mood they produce is
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typically experienced for less than 10 min [17,18]. Unlike disgust, the short-lived nature of
experimentally induced sad mood in normal participants makes it difficult to assess the effects
of sadness in more than one task at a time [19]. This observation suggests that an experimental
paradigm where affect induction and moral judgment occur simultaneously may prove to be
very informative regarding the role of disgust in moral judgment.

If sadness and disgust do dissipate at a similar rate, different moral judgments after disgust
versus sadness priming may still not warrant the conclusion that disgust is robustly associated
with moral judgments. Instead, it may be more parsimonious to conclude that sadness and dis-
gust have a differential influence on moral judgments, and that disgust—compared to sadness
—more strongly informs moral decisions. That is, sadness may be less likely to influence judg-
ment of unrelated moral offenses in part because the emotion is often associated with deliber-
ate, systematic processing and a reduced reliance on heuristics [20]. Such detail-oriented
processing may prevent sadness that is unrelated to a moral offense from influencing judg-
ments about the offense. Accordingly, sadness may not be the ideal control comparison by
which strong inferences can be made regarding the extent to which disgust influences moral
decisions. Research directly comparing disgust with other types of negative affect that are not
associated with systematic processing may allow for stronger inferences.

The current study aimed to address limitations of prior research by examining the extent to
which the experience of disgust, compared to the experience of discomfort, influences moral
judgments that are made during the affective induction rather than after the induction. Dis-
comfort, in this study, refers to physical uneasiness that was evoked with a cold pressor task,
and was used as a comparison to disgust because of its clear negative valence, but lack of dis-
tinct secondary appraisals. Consistent with prior research indicating a strong role for disgust in
moral decision-making, it was predicted that ratings of immorality regarding moral transgres-
sions would be higher among those induced to experience disgust relative to those in the neu-
tral and discomfort induction condition. However, if the increased severity of moral judgments
associated with disgust is an artifact of the negative valence associated with the emotion, then
ratings of immorality in the discomfort and disgust condition are expected to be significantly
higher than those in the neutral condition, but not differ significantly from one another.

Study 1 Method
This research was approved by the Vanderbilt University IRB Committee. Specifically, all par-
ticipants gave their written informed consent and all procedures of the study (including the
written informed consent, and the autonomy of each participant to stop at any point during
the study) were kept in line with the IRB regulations.

Participants
Seventy-seven undergraduate students (82% female, 69% Caucasian) participated in exchange
for course credit.

Materials
The Disgust Scale-Revised (DS-R; [21]; modified by Olatunji et al. [22]) is a 25-item scale that
measures disgust sensitivity across the domains of core, animal reminder, and contamination
disgust. The DS-R had an alpha coefficient of .84 in the present study. The DSR was adminis-
tered to be sure there were no group differences in baseline disgust sensitivity.

Moral Transgressions. Twelve one-sentence descriptions of three levels of moral trans-
gression (non-offenses, moderate offenses, severe offenses) were presented to participants in
random order (see Appendix A). Non-offenses (N = 4) described behavior that is not morally
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wrong (e.g., F.W. went for a walk in the park). Moderate offenses (N = 4) described behavior
that is morally questionable, but not extremely immoral (e.g., K. D. lied to a good friend).
Severe offenses (N = 4) described extreme wrongdoings (e.g., G.S. murdered two people in
their own home). These 12 offenses were selected from a larger pool of offenses on the basis of
pilot data.

Morality Ratings. Participants were asked to rate how morally wrong they found each
transgression on a scale from 0 (not morally wrong at all) to 7 (extremely morally wrong).
They were also asked to indicate how negative they found each of the transgressions on a scale
from 0 (not at all negative) to 7 (extremely negative).

Affect Induction
Affect in this study was induced via submersion of the participants’ left hand (in a thin plastic
glove) into one of three liquids (depending on the condition to which they were randomly
assigned) while rating each of 12 moral transgressions. In the disgust condition, this liquid con-
sisted of the following ingredients: cream of mushroom soup, cream of chicken soup, black
beans, and chopped-up pieces of fried gluten. This recipe was partially based on a recipe for
imitation vomit developed by Tsao and McKay [23]. The liquid in the negative condition con-
sisted of ice water (50 degrees Fahrenheit, or 10 degrees Celsius), which was kept constant by
adding additional ice cubes throughout the experiment. Finally, in the neutral condition, the
liquid was lukewarm water (80 degrees Fahrenheit, or 27 degrees Celsius). All liquids were kept
in white, four-gallon containers.

Procedure
After completing the DS-R, participants were randomized to one of three affect inductions. In
the disgust condition, participants placed their gloved hand in a container filled with imitation
vomit. They were instructed that the substance was actually vomit but not asked to report how
protected they felt the gloves were. Participants were informed that we were interested in their
ability to multitask. Participants were asked to hold their hand in the vomit while making their
ratings of immorality and negativity for each moral transgression. After rating a given trans-
gression, participants removed the glove from their hand, discarded it, and put on a new glove
to prevent habituation. In the negative condition, participants submerged their gloved hand in
a container filled with ice water while making their ratings. Immediately following completion
of the ratings for a given transgression, participants placed their hand in another container
with lukewarm water (27 degrees Celsius or 80 degrees Fahrenheit) for 2 minutes to raise their
hand temperature before submerging it in ice water again to rate the next transgression. In the
neutral condition, participants placed their gloved hand in lukewarm water while rating the
moral transgressions. The container was visible to the participants in all three conditions.

For all participants, the time between finishing ratings for one transgression and starting
ratings for the next transgression was two minutes. This time allowed for raising hand temper-
ature (in the negative condition) and helped prevent carry-over effects from one transgression
to the next. After all 12 transgressions were rated, participants indicated how negative and dis-
gusted their task made them feel, as well as how much discomfort they experienced during this
task on a scale from 0 (not at all) to 7 (extremely). This study was approved by an Institutional
Review Board.

Results
Manipulation Check for Pre-Existing Group Differences. A univariate analysis of vari-

ance (ANOVA) was conducted with condition (disgust, discomfort, neutral) as the independent
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variable and scores on the DS-R as the dependent variables. A univariate ANOVA was con-
ducted with condition (disgust, discomfort, neutral) as the independent variable and average
scores on the DS-R as the dependent variable. The analysis failed to yield a main effect of condi-
tion [F (2, 74) = 1.20, p> .05, partial η2 = .03] suggesting that scores on the DS-R for those in
the disgust condition did not significantly differ from those in the discomfort or the neutral con-
dition (see Table 1 for means and standard deviations). The gender distribution for the disgust
(% Female = 76.9), discomfort (% Female = 92.0), the neutral (%Female = 76.9) also did not sig-
nificantly differ, χ² = 2.58, p = .275.

Affect Induction Manipulation Check. A 3 (Condition: disgust, discomfort, neutral) X 3
(Emotion rating: disgust, negativity, discomfort) mixed-factor ANOVA yielded significant
main effects of condition, F(2, 74) = 14.34, p< .001, partial η2 = .28 and emotion rating, F(2,
148) = 13.31, p< .001, partial η2 = .15. These main effects were qualified by a significant condi-
tion X emotion rating interaction [F(2, 148) = 12.90, p< .001, partial η2 = .26]. To examine
this interaction, disgust, discomfort and negativity ratings were entered in a multivariate
ANOVA with condition as the independent variable. The analysis revealed a main effect of
condition for disgust [F(2, 74) = 17.58, p< .001, partial η2 = .32], discomfort [F(2, 74) = 16.69,
p< .001, partial η2 = .31] and negativity [F(2, 74) = 8.47, p< .001, partial η2 = .19]. Pairwise
comparisons revealed that participants reported significantly more disgust in the disgust condi-
tion (M = 2.96 SD = 1.87) than in the discomfort condition (M = 1.28, SD = 1.60, p< .001) or
in the neutral condition (M = 0.54, SD = .91, p< .001), and the latter two did not significantly
differ. Furthermore, participants reported significantly more discomfort in the discomfort con-
dition (M = 3.56, SD = 1.78) than in the disgust condition (M = 2.54, SD = 1.77, p< .001) and
in the neutral condition (M = 1.08, SD = .94, p< .001). They also reported more discomfort in
the disgust than in the neutral condition (p = .021). Although negativity did not differ in the
disgust and discomfort conditions (see Fig 1), participants reported significantly more negativ-
ity in the disgust (M = 2.35 SD = 1.70) and discomfort (M = 2.44, SD = 1.92) conditions than in
the neutral condition (M = 0.77, SD = 1.24, pdisgust-neutral < .001, pnegative-neutral < .001).

Effect of Affect Induction onMoral Judgments. Due to the high correlation between per-
ceived morality and negativity of the offenses (r = .74, p< .001), these ratings were combined
into one score (averaging immorality and negativity). These combined scores will be referred
to as “morality ratings” in what follows, and were entered in a 3 (Condition: disgust condition,
discomfort condition, neutral condition) X 3 (Offense Level: non-offense, moderate offense,
severe offense) mixed-factor ANOVA. The analysis revealed a main effect of condition
[F(2,74) = 4.73, p = .012, partial η2 = .11] and offense level [F(2,148) = 3431.41, p< .001, partial
η2 = .98]. These main effects of offense level and condition were also qualified by a significant
condition X offense level interaction, F(4,148) = 2.84, p = .026, partial η2 = .07 (see Table 2 for
means and standard deviations). To examine this interaction, morality ratings for each offense
level were then entered in a multivariate ANOVA with condition (neutral, disgust, discomfort)

Table 1. Means (M) and Standard Deviations (SD) for Scores on the Disgust Scale-Revised (DS-R).

Condition

Neutral Disgust Discomfort

M (SD) M (SD) M (SD)

Study 1

DS-R 2.21 (.44) 2.11 (.61) 2.35 (.57)

Study 2

DS-R 2.27 (.44) 1.96 (.56) 2.36 (.62)

doi:10.1371/journal.pone.0160357.t001
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as the independent variable. Although a significant main effect was not observed for non-
offenses [F(2,74) = 1.66, p = .19, partial η2 = .04] and severe offences [F(2,74) = 1.88, p = .15,
partial η2 = .05], a main effect of condition for moderate offenses was found, F(2,74) = 3.86,
p = .025, partial η2 = .09. As shown in Fig 2, pairwise comparisons for moderate offenses
showed that participants rated transgressions as more morally wrong in the discomfort condi-
tion (M = 4.08, SD = .87) than in the neutral condition (M = 3.42, SD = .99, p = .008), and there
was a non-significant trend towards more moral severity in the discomfort condition compared
to the disgust condition (M = 3.62, SD = .73, p = .06). No significant differences were found
in immorality ratings of moderate offenses between those in the disgust and neutral condition
(p = .40).

Association between Individual Differences in Disgust and Moral Judgments. Explor-
atory analyses were then conducted to examine the extent to which scores on the DS-R corre-
lated with morality ratings in the full sample. Scores on the DS-R was not significantly correlated
with any of the moral judgments (rs range from -.04 to .10, ps> .37).

Discussion
The findings of Study 1 showed that more severe judgments of immorality were made in the
discomfort condition especially for moderate offenses. One explanation for this finding is that
discomfort may have influenced moral judgments more so than disgust due to the greater
intensity with which it was induced. That is, disgust may have not influenced moral judgments
in this study because it was induced less intensely than discomfort. This intensity disparity
observed in Study 1 may have important methodological and theoretical implications for

Table 2. Means (M) and Standard Deviations (SD) for Morality Ratings per Condition and Moral Offense Level.

Condition

Neutral Disgust Discomfort

Offense Level M (SD) M (SD) M (SD)

Non-Offense .01 (.05) .00 (.00) .10 (.38)

Moderate Offense 3.42 (.99) 3.62 (.73) 4.08 (.87)

Severe Offense 6.67 (.27) 6.77 (.21) 6.79 (.24)

All Offenses 3.36 (.38) 3.46 (.28) 3.65 (.36)

doi:10.1371/journal.pone.0160357.t002

Fig 1. Disgust, Negativity and Discomfort ratings in the Disgust, Discomfort and Neutral Affect
Condition in Study 1.

doi:10.1371/journal.pone.0160357.g001
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interpreting previous research that has found that disgust influences moral judgments more so
than other negative emotions. Methodologically, these findings highlight the importance of
matching emotion induction conductions as closely as possible in the intensity with which the
emotions are experienced. Differences in emotion intensity may reflect differences in emo-
tional arousal. Importantly, arousal, rather than the valance of the emotion per se, may account
for more variance in subsequent moral judgments [24]. Although it is clear that people are
often influenced by the emotions they feel when making moral judgments, one importantly
theoretical implication of this work is that it is the emotion that they feel more intensely that
ultimately influences their decision. However, more research that attempts to more closely
equate the intensity of emotion induction conductions is needed to text this hypothesis.

Prior research has shown that disgust is specifically associated with violations of purity and
sanctity [25], and disgust priming has been found to have an influence on moral judgments
about purity violations, but not on fairness violations [6]. Purity may be defined as freedom
from anything that debases, contaminates, or pollutes. However, a specific effect of disgust on
moral judgments about purity violations has not been a consistent finding in the literature
[26,10]. When considering the available literature, it is unclear whether the null findings for
disgust in this study is due to a failure to account for the observation that disgust may only
influence judgments specifically about purity violations. Accordingly, a second study was con-
ducted where participants were asked to rate moral violations of purity and those unrelated to
purity during a disgust or discomfort induction that we attempted to more closely match for
intensity.

To identify a disgust induction paradigm that elicited disgust with the same intensity as the
ice water induction paradigm elicited discomfort, a pilot study was conducted where 15 partici-
pants (78% female, 67% Caucasian) placed their left hand, without a glove, in 50-degree ice
water, 80-degree lukewarm water, room temperature imitation vomit, room temperature “real”
pig intestines, and room temperature “fake” pig intestines, and rated the disgust and discom-
fort of each of these substances on a scale from 0 (not at all) to 7 (extremely). Both types of
intestines consisted of sausage casing stuffed with a mixture of mashed potatoes, gravy, and red
dye. They differed from one another only by the color and density of the stuffing, and one was
labelled “real,” while the other was identified as “fake”. The textures were presented in random
order and were rated twice by each participant to account for order and comparison effects,
and to measure habituation that may occur due to repeated exposure. There was a significant
rating (disgust, discomfort) X liquid (lukewarm water, ice water, fake intestines, real intestines,
imitation vomit) interaction, F(4, 56) = 24.54, p< .001. Follow-up repeated measures

Fig 2. Morality Ratings for Moderate Violations per Affect Condition.

doi:10.1371/journal.pone.0160357.g002
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ANOVAs demonstrated a main effect of texture for disgust ratings, F(4, 56) = 112.81, p< .001,
as well as discomfort ratings, F(4, 56) = 49.57, p< .001. The primary aim of this pilot study
was to identify emotion-induction paradigms that differed in terms of induced disgust, but not
in terms of induced discomfort, and that induced disgust with the same intensity as ice water
did discomfort. Pairwise comparisons showed that imitation vomit induced significantly more
disgust (M= 5.07, SD = 1.29) than did ice water (M= .40, SD = .54, p< .001), while imitation
vomit (M = 4.47, SD = 1.14) and ice water (M= 4.57, SD = 1.43, n.s.) elicited equal levels of dis-
comfort, indicating the suited nature of these paradigms. In addition, exposure to lukewarm
water elicited no disgust (M= 0.00, SD = 0.00) or discomfort (M = 0.00, SD = 0.00), motivating
the use of lukewarm water in the neutral condition), or during a neutral affect induction that
served as a control condition. With this design, any differences in moral judgments between
the disgust and discomfort condition can more clearly be attributed to characteristics of disgust
and discomfort respectively, as opposed to an intensity disparity. If intensity and negativity are
primary factors in determining the influence of emotions on judgments about moral violations,
no differences were anticipated in the pattern of morally-relevant judgments in the disgust and
discomfort conditions. Furthermore, if disgust is particularly informative for violations of
purity, an interaction was expected between condition and violation type, with disgust induc-
tion leading to more severe judgments of purity relative to non-purity violations.

Study 2 also extends the findings of Study 1 by examining the effects of experienced disgust
on judgments of punishment. Although research suggests that decisions about the severity of
immoral acts are primarily influenced by emotion [1,2], it remains unclear if punishment deci-
sions are also influenced by emotions [27]. There may be reasons to predict that experienced
disgust may have more of an influence on decisions about moral severity relative to decisions
about punishment. Decisions about the moral wrongness of various transgressions can be
experienced as a flash of affect [28], whereas decisions about punishment for those same trans-
gressions may require more deliberate, conscious reasoning. Punishment decisions are said to
be reached by first determining responsibility of the offender and then deciding on the appro-
priate level of punishment [29,30]. However, determination of responsibility requires some
deliberation, including the assessment of culpability and intentionality. Furthermore, certainty
about culpability is thought to be crucial in determining appropriate punishment [31]. The
more deliberate conscious processing of information that informs decisions about punishment
may make such decisions more immune to the relatively automatic influence of emotion.

Study 2 Method
This research was approved by the Vanderbilt University IRB Committee. Specifically, all par-
ticipants gave their written informed consent and all procedures of the study (including the
written informed consent, and the autonomy of each participant to stop at any point during
the study) were kept in line with the IRB regulations.

Participants
Sixty-one undergraduate students (75% female, 72% Caucasian) participated in this study in
exchange for course credit.

Materials
The DS-R described in Study 1 was also administered in this study. The DS-R had an alpha
coefficient of .84 in the present study. The DSR was administered to be sure there were no
group differences in baseline disgust sensitivity.

Disgust and Moral Judgment
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Moral Transgressions. Due to the more pronounced effect of affective inductions for
judgments about moderate moral violations as demonstrated in Study 1, only moderate viola-
tions (N = 20) were used in Study 2 (see Appendix B). Ten of these violations contained an ele-
ment of impurity (e.g., John urinated on someone’s car door handle), while the other ten did
not represent impurity (e.g., John lied about how many hours he worked). These transgressions
were selected on the basis of a pilot study. To identify non-purity and purity violations that are
moderate in severity, 20 undergraduate participants (67% female, 78% Caucasian) were asked
to rate 56 moral transgressions (28 representing impurity, 28 not representing impurity), in
terms of immorality, disgust and punishment on an 8-point scale ranging from 0 (not at all
morally wrong / disgusting / deserving of punishment) to 7 (extremely morally wrong / dis-
gusting / deserving of punishment). Transgressions in the purity and non-purity category were
matched in terms of proportion of violations occurring toward a person (70%) or property
(30%), and were all described as intentional (as opposed to accidental). Word count of
non-purity transgressions was matched to that of purity transgressions. Purity (M = 4.60,
SD = 1.44) and non-purity violations (M = 4.63, SD = .89) were rated as equally morally wrong,
F(1,18) = .02, n.s., and purity violations (M = 5.89, SD = .86) were considered significantly
more disgusting than non-purity violations (M = 3.73, SD = 1.17), F(1, 18) = 56.26, p< .001.
Finally, purity violations (M = 4.11, SD = 1.38) and non-purity violations (M = 4.01, SD = .99)
were considered equally deserving of punishment, F(1, 18) = .28, n.s.

Affect Induction. Affect was induced via submersion of participants’ left hand, without
the use of a glove, in one of three liquids: imitation vomit at room temperature (disgust condi-
tion), 50-degree ice water (discomfort condition), or 80-degree lukewarm water (neutral condi-
tion). These emotion induction procedures were selected on the basis of a pilot study.

Morality Ratings. Participants were asked to indicate on a scale from 0 (not at all) to 7
(extremely) how morally wrong they found 0 purity violations and 10 non-purity violations.
Participants were also asked to indicate how deserving of punishment they found each trans-
gression on a scale from 0 (not at all deserving of punishment) to 7 (extremely deserving of
punishment). Morality ratings of non-purity transgressions were significantly correlated with
morality ratings of purity transgressions (r = .69, p< .01), punishment ratings of non-purity
transgressions (r = .51, p< .01), and punishment ratings of purity transgressions (r = .41,
p< .01). Morality ratings of purity transgressions were significantly correlated with punish-
ment ratings of non-purity transgressions (r = .40, p< .01), and punishment ratings of purity
transgressions (r = .63, p< .01). Punishment ratings of non-purity transgressions were also sig-
nificantly correlated with punishment ratings of purity transgressions (r = .75, p< .01).

Procedure
Participants were randomly assigned to one of the three conditions (disgust, discomfort, neu-
tral). Once consent was obtained, participants completed the DS-R. Participants were informed
that we were interested in their ability to multitask. Next, participants placed their hand in a
container with a specific substance (imitation vomit, ice water, or lukewarm water). Partici-
pants were asked to indicate how morally wrong and deserving of punishment they found each
of the 20 transgressions. Participants observed a prompt on the computer screen indicating
that it was time to place their hand in the container. Once the hand was well submerged, the
experimenter pressed a key to proceed to a screen displaying a moral violation. After three sec-
onds, participants were asked to indicate the level of moral wrongness and deservingness of
punishment in response to the moral violation. These questions were presented in random
order, and there was no time limit to respond. Once each set of questions was completed, a
message on the computer screen instructed participants to remove their hand from the
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container. At this point, the experimenter offered a paper towel to dry their hand (neutral con-
dition); asked participants to place their hand in a container with warmer water (discomfort
condition); or asked participants to wash off their hand in a container with lukewarm water,
and then dry it with a paper towel (disgust condition). This procedure was employed to offer
an activity between different ratings (neutral condition), to prevent habituation (disgust and
discomfort condition), to prevent pain (discomfort condition), and to equate the time between
rating moral transgressions (set at 1 minute). Consistent with Study 1, moral judgments were
made simultaneously with the affective induction to rule out dissipation disparity as a cause for
differential findings between disgust and discomfort. After completing all the ratings, partici-
pants were asked to indicate to what extent, on a scale from 0 (not at all) to 7 (extremely so),
the hand submersion task made them experience disgust and discomfort. Finally, participants
were debriefed and dismissed. This study was approved by an Institutional Review Board.

Results
Manipulation Check for Pre-existing Group Differences. A univariate ANOVA was

conducted with condition (disgust, discomfort, neutral) as the independent variable and aver-
age scores on the DS-R as the dependent variable. The analysis failed to yield a main effect of
condition [F (2, 58) = 1.20, p> .05, partial η2 = .09] suggesting that scores on the DS-R for
those in the disgust condition did not significantly differ from those in the discomfort or the
neutral condition (see Table 1 for means and standard deviations). The gender distribution for
the disgust (% Female = 71.4), discomfort (% Female = 80), the neutral (%Female = 75) also
did not significantly differ, χ² = .40, p = .815.

Affect Induction Manipulation Check. To confirm that exposure to imitation vomit
without a glove induced disgust to the same degree as ice water did discomfort, final disgust
and discomfort ratings were entered in a 2 (rating: disgust, discomfort) by 3 (condition: disgust,
discomfort, neutral) mixed-model ANOVA. This revealed a significant rating by condition
interaction, F(2, 58) = 10.22, p< .001, partial η2 = .26. To examine this interaction, disgust and
discomfort ratings were entered in a multivariate ANOVA with condition as the independent
variable, revealing a main effect of condition for disgust [F(2, 58) = 10.85, p< .001, partial
η2 = .27] and discomfort [F(2,58) = 10.27, p< .001, partial η2 = .26]. As shown in Fig 3, follow-
up pairwise comparisons showed that participants felt significantly more disgusted when
exposed to imitation vomit (M = 3.29, SD = 2.15) than when exposed to ice water (M = 1.20,
SD = 1.58; p< .001) or lukewarm water (M = 1.05, SD = 1.32: p< .001), with no significant dif-
ferences between the latter two. Follow-up pairwise comparisons also showed that exposure to

Fig 3. Disgust and Discomfort ratings in the Disgust, Discomfort and Neutral Affect Condition in
Study 2.

doi:10.1371/journal.pone.0160357.g003
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ice water (M = 2.90, SD = 1.74; p< .001) and imitation vomit (M = 3.14, SD = 1.62; p< .001)
induced significantly more discomfort than exposure to lukewarm water (M = 1.10, SD = 1.30).

Effect of Affect Induction on Morality. A 3 (condition: disgust, discomfort, neutral) by
2 (violation type: purity, non-purity) mixed-model ANOVA for moral wrongness ratings
revealed no main effect of condition [F(2, 58) = .26, p = .76, partial η2 = .009] or the predicted
interaction of condition by violation type [F(2, 58) = 2.25, p = .11, partial η2 = .07]. This sug-
gests that morality ratings for purity and non-purity violations did not significantly differ as a
function of exposure to imitation vomit, ice water, or lukewarm water (see Table 3 for means
and standard deviations).

Effect of Affect Induction on Punishment. A 3 (condition: disgust, discomfort, neutral)
by 2 (violation type: purity, non-purity) mixed-model ANOVA revealed a significant violation
type by condition interaction for punishment, F(2, 58) = 4.88, p = .01, partial η2 = .14 (see
Table 3 for means and standard deviations). To examine this interaction, difference scores
were computed between punishment ratings of the non-purity and purity violations. The dif-
ference scores were then examined with a univariate ANOVA that revealed a significant main
effect of condition, F(2, 58) = 4.88, p = .01. Subsequent pairwise comparisons revealed that the
difference score did not significantly differ (p = .09) between those in the disgust condition
(M = -.35, SD = .71) and neutral condition (M = -.04, SD = .57). The difference score for those
in the discomfort condition (M = .22, SD = .46) and those in the neutral condition also did not
significantly differ (p = .16). However, the difference score between those in the disgust condi-
tion and those in the discomfort condition did significantly differ (p< .004). Fig 4 depicts the

Table 3. Means (M) and Standard Deviations (SD) for Morality and Punishment Ratings for Purity and Non-purity Violations.

Condition

Neutral Disgust Discomfort

M (SD) M (SD) M (SD)

Morality

Non-Purity 5.04 (.60) 4.87 (.77) 5.06 (.84)

Impurity 4.84 (.71) 4.71 (1.02) 4.51 (.89)

Punishment

Non-Purity 4.41 (.77) 4.14 (.79) 4.18 (.85)

Impurity 4.45 (.79) 4.50 (.98) 3.96 (.99)

doi:10.1371/journal.pone.0160357.t003

Fig 4. Differences in Recommended Punishment for Purity relative to Non—Purity Violations.

doi:10.1371/journal.pone.0160357.g004
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difference scores showing that those in the disgust condition recommended more punishment
for purity, relative to non-purity, violations whereas the opposite was true for those in the dis-
comfort condition.

Association between Individual Differences in Disgust and Moral Judgments. Explor-
atory analyses were then conducted to examine the extent to which scores on the DS-R corre-
lated with morality and punishment ratings in the full sample. The DS-R was significantly
correlated with morality ratings for purity offenses (r = .31, p< .02) but not morality ratings
for non-purity offenses (r = .23, p = .07). However, the correlation with purity violations was
not significantly higher than that for non-purity violations. The DS-R was not significantly
correlated with punishment ratings for purity (r = .23, p = .07) or non-purity offenses (r = .12,
p = .34).

Discussion
The difference (.39) between experienced disgust in the imitation vomit condition and experi-
enced discomfort in the ice water condition in Study 2 was less than the difference (.63)
between experienced disgust in the imitation vomit condition and discomfort in the ice water
condition in Study 1. This suggests that the intensity of the two mood induction conditions
was more comparable in Study 2 compared to Study 1. In fact, the mean level of experienced
disgust in the imitation vomit condition was lower than the mean level of experienced discom-
fort in the ice water condition in Study 1, whereas the opposite was true for Study 2. The
findings of Study 2, in which disgust and discomfort were induced with more comparable
intensity, revealed no significant differences between moral severity judgments made during
disgust and discomfort induction. This finding supports the notion that discomfort may have
exerted a stronger influence than disgust on moral judgments in Study 1 due to the greater
intensity with which it was elicited. The comparison of purity and non-purity violations did
reveal a specific, albeit more limited role of disgust in punishment judgments about moral vio-
lations. Participants who had their hand submerged in imitation vomit recommended harsher
punishment for moral violations of purity than for violations unrelated to purity. However, the
opposite was true for those that submerged their hand in ice water.

General Discussion
Previous research suggests that disgust informs moral judgments [1,10] and would predict
more perceived immorality of moral transgressions when disgust is induced relative to other
affective states. However, Study 1 found that the most severe judgments of immorality were
made in the discomfort condition. This finding is inconsistent with previous research implicat-
ing disgust in moral judgment [11]. One possible explanation for the discrepant findings is dif-
ferences in experimental method. Prior studies where significant effects were found for disgust,
relative to sadness and neutral affect, have typically employed a two-phase approach where
emotions are induced first (phase one), and their effect on moral judgments is tested later
(phase two). This approach may be problematic given that laboratory induced sadness may dis-
sipate faster than experimentally induced disgust [17,18]. In the current study, the influence of
disgust on moral judgment was tested with a “one-phase” paradigm where moral judgments
were assessed during the affect induction. Although future research is needed to examine the
effects of different affective induction methods and the timing of such methods in relation to
moral judgments, this may be an unlikely explanation for the null findings in Study 1 if disgust
intensity is of any significance. Indeed, paradigms where disgust is induced first (phase one)
and moral judgments are assessed later (phase two) may lend themselves to less intense disgust
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emotions that then inform moral judgments compared to paradigms where moral judgments
are assessed simultaneously with the disgust induction.

The finding of Study 1 suggests that the intensity with which affect is induced may play an
important role in moral judgments. Discomfort was induced more strongly with ice water than
disgust was induced with imitation vomit in Study 1. This intensity disparity may account for
moral judgments being rated as more severe for those in the discomfort condition. Interest-
ingly, such differences in the extent to which the intended affect is induced are not unique to
the current study. For example, close inspection of prior studies comparing the influence of dis-
gust and sadness on moral judgments [10,6,11] consistently report stronger induction of dis-
gust in the disgust condition than sadness in the sadness condition. This important difference
in intensity of affective inductions may account for why disgust is reported to have a stronger
influence on moral judgments than sadness in prior research, and why discomfort has a stron-
ger influence on moral judgments than disgust in the current study.

The effects of experienced discomfort on moral judgments were also found to be driven pri-
marily by morality ratings of moderate offenses in Study 1. Non-offenses described behavior
that is not morally wrong, thus there is no reason to anticipate that affective information would
be utilized to make a decision about moral severity of such offenses (i.e., floor effect). Given
that severe offenses described extreme wrongdoings (i.e., ceiling effect), use of extraneous affec-
tive information may not be required to judge such violations. The ambiguity of moderate
offenses may render decisions about their moral severity more difficult. Accordingly, partici-
pants may be more susceptible to influences of extraneous emotions in judging such offenses
(Affect-as-information [32]).

Although the finding of Study 1 is not consistent with the claim that disgust substantially
influences a range of moral judgments, evaluation of the literature does suggest that disgust
may slightly influence the severity of a relevant (but narrow) class of moral judgments [33].
Consistent with this view, Horberg and colleagues [6] found that integral feelings of disgust,
but not integral anger, predicted stronger moral condemnation of behaviors violating purity.
With integral emotion effects, the emotion elicited by a particular event influences judgments
made about that same event. Furthermore, experimentally induced disgust, compared with
induced sadness, increased condemnation of behaviors violating purity and increased approval
of behaviors upholding purity. Lastly, trait disgust, but not trait anger or trait fear, predicted
stronger condemnation of purity violations and greater approval of behaviors upholding
purity. This research suggests that disgust may be linked with moralization of the purity
domain and the failure to account for this distinction in the type of moral violation may
explain the absence of an effect for disgust in Study 1. This interpretation is consistent with the
view that disgust is triggered by objects or behaviors appraised as impure [34] and research
shows that feeling disgusted by moral violations of purity, such as unusual sexual practices,
predicts harsher moral criticism of those practices [35]. However, the effect of experienced dis-
gust on judgments of moral violations of purity is likely to be far more complex when consider-
ing the findings of Study 2.

Study 2 was designed to address some of the limitations of Study 1, including employing dis-
gust and discomfort inductions with more comparable levels of intensity. Study 2 also exam-
ined the effects of the affect inductions on morality and punishment evaluations of purity and
non-purity violations. Very little is known about differential effects of experienced disgust on
judgments of moral severity compared to those of punishment. Furthermore, examination of
potential differences between purity and non-purity violations is an important contribution to
the literature given that the majority of the past research on disgust and moral judgment has
either not tested or not found evidence of specificity (e.g., [1]). Contrary to predictions, no dif-
ferences were observed for morality evaluations. However, participants who were randomized
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to experience disgust recommended harsher punishment for moral violations of purity (e.g.,
urinating on someone’s car door handle) relative to violations unrelated to purity (e.g., keying
someone’s car). In contrast, those in the discomfort condition recommended more severe pun-
ishment for non-purity than purity violations. Although the effect was not especially robust, it
is consistent with research by Rozin and colleagues [25] showing that violations of purity are
most closely associated with disgust. This finding is also in line with previous research showing
that disgust priming influenced moral evaluations regarding virtues and violations of purity,
but not of fairness [6]. It is not immediately clear why experienced disgust would influence
punishment judgments but not moral severity judgments. However, differences in judgements
of punishment and morality have been observed in the literature. For example, Lieberman and
Linke [36] found that a subject's relatedness to a transgressor affected reported punishment
levels but not judgments of moral wrongness. In addition to being consistent with previous
research, the present study extends previous research by directly comparing the experience of
disgust to another form of negative affect while morality ratings were simultaneously obtained.

Evolutionary pressures may partially account for why disgust appears to have some input
into moral judgments associated with purity violations [37]. There is now considerable evi-
dence that disgust serves the evolved function of disease-avoidance [7]. Given that purity viola-
tions (engaging in consensual incest, receiving a blood transfusion from a child molester,
eating rotten meat) often include direct or indirect contact with pathogens, it is perhaps not
surprising that experiencing disgust is more likely to influence perceived purity violations com-
pared to non-purity violations [38]. A recent review of the literature does suggest that moral
transgressions genuinely evoke disgust, even when they do not reference physical disgust sti-
muli such as unusual sexual behaviors or the violation of purity norms [39]. Recent research
also suggests that trait disgust is related to moral judgments outside of the purity domain [40].
Although violations unrelated to purity violations may evoke disgust, especially among those
high in trait disgust proneness, experiencing disgust extraneously may have more of an influ-
ence on violation of purity norms relative to other norm violations.

The difference between punishment ratings of non-purity and purity violation in Study 2
was significantly different from zero for those in the disgust (p = .03) and discomfort (p = .04)
condition but not for those in the neutral condition (p = .75). This suggests that punishment
ratings for violations of purity and those of non-purity do not significantly differ for those in
the ‘neutral’ affect condition. Although participants who experienced disgust recommended
harsher punishment for moral violations of purity than for violations unrelated to purity,
Table 3 shows that the magnitude of the punishment ratings for those in the neutral condition
were comparable to those of participants in the disgust condition. This is consistent with those
of Study 1, in which moral judgments in the disgust and neutral conditions did not significantly
differ. The observed differences that are robust within the disgust induction group that are
less robust when making comparisons with the neutral induction group is consistent with the
recently articulated view that disgust may only marginally influence the severity of a very
restricted category of moral violations [33]. This finding may also reflect unanticipated com-
plexities of the neutral affect induction used in the present study. Although the induction vali-
dation data suggests that placing ones hand in lukewarm water does not evoke significant
disgust or discomfort, it may very well not be entirely neutral. In fact, placing ones hand in
lukewarm water may be cleansing. This observation highlights the importance of careful con-
sideration of the nature of the comparison conditions employed in studies of this kind.

Although the findings of Study 2 suggest that an element of impurity may be required for
disgust to influence judgments about such violations, it remains unclear if experiencing a clean-
liness state that is opposite to disgust also influences moral judgments. Previous research sug-
gests that a cleanliness induction immediately following a disgust induction lessens the severity
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of judgments about the misbehavior of others [5]. However, other research indicates that clean-
liness inductions may also lead to increased severity of moral judgments [41]. Future research
is needed to clarify these findings and to delineate if the demonstrated effect of reduced [5] or
increased [41]. severity in moral judgments is specifically associated with feeling clean or feel-
ing positive (which is associated with feeling clean).

Future research is also needed to clarify the mechanism that may account for the effects of
experiencing disgust on morally-relevant judgments about purity violations. Research has
shown that embodied gustatory experiences may affect moral processing [42]. Consistent with
this view, a recent study found that reading about moral transgressions resulted in inducing
gustatory disgust [43]. Purity violations may then have better access to gustatory processes that
are readily accessed by disgust-relevant cues. Although the experience of disgust may be extra-
neous to the moral purity violation, the “matching” of the embodied experience between dis-
gust and purity violations may lead one to be more prone to influencing the other. A shared
embodied experience may then explain the association between disgust and morally-relevant
judgments about purity violations. However, it is not clear that such a mechanism would neces-
sarily lead to the conclusion that morality and experienced disgust share a common oral origin
as previously proposed [2]. In fact, a recent study found that linguistic priming alone can trans-
form a moral transgression into a viscerally repulsive event and that susceptibility to this prim-
ing varies as a function of an individual's sensitivity to the origins of visceral disgust [44].

Recent research has found that disgust proneness, as assessed with the DS-R, are signifi-
cantly correlated with moral condemnation of social transgressions [40]. Although exploratory
analysis found no link between the DS-R and ratings of moral severity in Study 1, scores on the
DS-R were significantly correlate with morality ratings for purity offenses in Study 2. Of note is
that Study 1 consisted of a relatively small number of moral violations that were in distinct cat-
egories of severity. In contrast, Study 2 consisted of more moral violations that were on a simi-
lar continuum of severity. Indeed, the immoral action in some of the violations (e.g., murder)
was markedly different from others (e.g., assault). These exploratory findings suggest that
nature of the moral violation, its severity, and how they are assessed may be important when
considering the link between individual differences in disgust and moral judgments. Research
along these lines highlights the need for more comprehensive models that can fully account for
the complex association between state and trait disgust processes and moral decision-making.

Although the present findings contribute to the literature on the influence of experiencing
disgust on morally-relevant judgments, limitations of the present investigation do warrant con-
sideration before definitive inferences can be made. For example, it is unclear to what the expe-
rience of “discomfort,” which was experienced in the ice water condition, pertains. The ice
water condition was employed as an alternative affective comparison condition given previous
work suggesting that disgust can be evoked more readily and intensely than other negative
basic emotions [45]. Given the nature of the ice water induction, it is possible that participant’s
ratings of discomfort reflect physical pain. Indeed, cold pressor tasks have traditionally been
used in the literature to assess pain [46]. Given research showing that pain and negative emo-
tion share similar neurobiological substrates [47], delineating the characteristics of pain that
influences moral decisions in future research may be informative. Prior research suggests that
pain is often associated with aggression and a desire to punish [48]. This suggests that motiva-
tional states may be salient in how basic emotions influence moral judgments. Indeed recent
research suggests that the effects of induced emotions on moral judgments can be predicted by
taking their motivational dimension into account [49]. However, use of the experience of “dis-
comfort” with ice water as a comparison to disgust may also be a viewed as a limitation of the
present study. Indeed, the emotion of anger may be more directly relevant to moral decisions
and should be the focus of research along these lines.
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The results of Study 2 showed that those who had their hand submerged in ice water recom-
mended harsher punishment for non-purity violations compared to purity violations. If moti-
vational states do partially explain how emotions influence moral judgments, those of pain
may have a stronger influence on non-purity violations compared to purity violations.
Although discrepancies in the degree to which a target emotion is elicited is a common limita-
tion in this line of research, future research where emotional features (i.e., arousal, valance,
duration, intensity) are better controlled across a wider array of basic and complex emotions
will contribute greatly to our understanding of the role of affect in moral decisions. Another
limitation of the present investigation that should be considered with interpreting these find-
ings is the relatively small samples sizes in Study 1 and Study 2. Replication with larger samples
that afford more power in future research will offer greater confidence in the present findings.

Appendix A
Non-Morally Questionable Behaviors

1. A.T. took a friend to the movies

2. D.H. went to lunch with an acquaintance

3. F.W. went for a walk in the park

4. L.E. bought a new lawnmower

Moderate Morally Questionable Behaviors

1. N.D. parked in a handicapped spot

2. T.R. neglected an elderly relative

3. K.D. lied to a good friend

4. Q.P. stole out of the collection plate at church

Severe Morally Questionable Behaviors

1. G.W. murdered 2 people in their own home

2. J.Q. raped a social worker

3. L.T. tortured someone with needles

4. R.Y. beat a homeless person unconscious

Appendix B
Non-Purity Violations

1. John lied to a good friend

2. John spread unflattering rumors about a friend

3. John lied about how many hours he worked

4. John ran to knock someone off of a bike

5. John intentionally gave someone wrong directions

Disgust and Moral Judgment

PLOS ONE | DOI:10.1371/journal.pone.0160357 August 2, 2016 16 / 19



6. John cut up someone’s jacket

7. John scratched someone’s car with a key

8. John broke someone's window with a rock

9. John sold a customer a known-to-be defective product

10. John backed into someone’s car and didn’t leave a note

Purity Violations

1. John spit into someone’s drink

2. John knowingly served someone food past its expiration date

3. John forced someone to drink spoiled milk

4. John pushed someone into a dumpster which was swarming with cockroaches

5. John hazed members of his group by urinating on them

6. John urinated on someone’s car door handle

7. John threw someone’s cell phone into an unflushed toilet

8. John rubbed someone's toothbrush on the floor of a public restroom

9. John knowingly handled food at a restaurant immediately after using the bathroom

10. John intentionally aimed his vomit onto an air filter at a friend’s house
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