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The present studies examine developmental changes in the elicitors of disgust by examining adults’ and
children’s ideas of what is disgusting. In three experiments, we asked adults and children between the
ages of 3 and 12 to report what is “disgusting,” what is “gross,” or what might have caused someone to
make a disgust face. In Study 1, parents of 3- to 12-year-old children (n = 120) were asked what they
thought was disgusting and what they thought their children would find disgusting and completed a
picky eating questionnaire to examine the extent to which children’s eating habits may be related to dis-
gust. In Studies 2 and 3 (n = 98 per study), children were asked what they thought was disgusting. In
Study 3, children’s parents also completed a questionnaire about their child’s food pickiness. Typically
eaten foods that were not contaminated or spoiled were frequently mentioned in all studies, both by chil-
dren and their parents. There was considerable diversity in the disgust elicitors that were mentioned
across participants, highlighting the importance of examining individual differences in the development

of disgust.
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The development of disgust is often studied through the lens of
adult thinking. Researchers often take the measures and concepts
that are considered relevant for adults and adapt those measures for
children. The developmental antecedents of disgust (observed in
children) are often considered to be immature steps preceding the
adult state. For example, rather than eliciting responses from chil-
dren regarding what they find to be disgusting, disgust sensitivity
scales for children have typically been directly adapted from exist-
ing adult scales (Muris et al., 2012; Nadeau et al., 2017; Schienle &
Schwab, 2019; Viar-Paxton et al., 2015), but without items that
might be inappropriate for young children (e.g., those dealing with
sexual behavior). In addition, theories of the development of disgust
have often focused on the transition from concrete to abstract think-
ing (for a review, see Rottman et al., 2019). Abstract, conceptual
disgust elicitors (which are viewed as a more mature form of dis-
gust) are difficult for younger children to understand (especially

those younger than age 6), as these children are thought to lack the
cognitive prerequisites to consider invisible entities, such as germs
or other contaminants (Rozin & Fallon, 1987). Indeed, children
younger than 5 have difficulty avoiding contaminated items or peo-
ple who display signs of illness (Blacker & LoBue, 2016; DelJesus
et al., 2015; Fallon et al., 1984; Rozin et al., 1986). Thus, children
are typically viewed as deficient in their capacities to experience
disgust (Rottman, 2014). Nonetheless, a top-down approach that
understands disgust in childhood only by reference to “mature”
forms of disgust may underestimate children’s capacity to under-
stand or express disgust, as it overlooks what young children may
actually find disgusting. Researchers typically do not ask children
directly what they find “gross” or “disgusting,” a gap in the litera-
ture that the present studies seek to address.

A critical example of this gap is the treatment of food in the dis-
gust literature. A key function of disgust is thought to be
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protection from ingesting contaminated or toxic items (Curtis et
al., 2011; Oaten et al., 2011; Rozin et al., 1999, 2009). Those dan-
gerous items are considered part of the core disgust system that
emerges early in development, documented by some as emerging
as early as 2 years of age, and which persists across the life span
(Rozin et al., 1999; Rozin & Fallon, 1987; Stevenson et al., 2010).
Some core disgust elicitors are foods, but only if they are spoiled
or contaminated in some way, as represented by scale items such
as “a glass of spoiled milk” and ““a pile of rotting lettuce” in the
Disgust Emotion Scale for Children (Muris et al., 2012) or “if a
dog licked my popsicle I would still eat it” and “I would still eat
my soup if I saw a hair in it” in the Child Disgust Scale (Nadeau et
al., 2017; Viar-Paxton et al., 2015). Disliked foods (with no signs
of contamination or spoilage) have historically not been consid-
ered part of a mature disgust system. For example, Rozin and Fal-
lon (1987) outline four motivations for food rejection, with
“distaste,” or “rejection primarily motivated by sensory factors” of
foods that are “accepted as edible within the culture,” as separate
from “disgust,” which is said to involve “rejection primarily moti-
vated by ideational factors: the nature or origin of the item or its
social history” (see also Fallon et al., 1984).

Nonetheless, picky eating and rejection of unfamiliar foods
are common childhood experiences (Birch, 1990, 1999; Cano et
al., 2015; Cashdan, 1994; Delesus, Shutts, et al., 2019; Fernan-
dez et al., 2020; Rioux et al., 2016, 2018), with many of the
same signatures as disgust elicitors, such as avoiding or rejecting
a stimulus on an ideational basis (e.g., an expectation of a food’s
taste or texture). Children frequently avoid foods that they know
to be generally safe to eat, and the foods that children avoid vary
substantially across individuals (i.e., a food that is avoided by
one child is readily accepted by another) but are considered to be
culturally acceptable, suggesting potential overlaps with the dis-
gust system. That is, children tend to avoid these foods (which
do not have any indication of spoilage or toxicity) based on the
idea of eating them or an expectation that the food might not
taste good, rather than any obvious risk posed by eating that
food. Children may even treat disliked foods as a potential
“contaminant” and will avoid a liked food if it has touched the
disliked food (Brown et al., 2012). We present food as a prime
candidate of an elicitor that children (or even adults) might
report as disgusting if asked but which has not been fully consid-
ered by the traditional, top-down approach to studying disgust.
Indeed, in other domains, certain topics that are especially
salient to children are most evident when employing a bottom-up
method (Gendron et al., 2018; see Miller et al., 2009; for a
related approach to study gender cognition).

The present studies take a bottom-up approach to examining the
development of disgust by directly eliciting adults’ and children’s
ideas of what is disgusting. In three studies, we examine the fol-
lowing research questions: First, do people across ages consider
uncontaminated foods when reporting on their conceptions of dis-
gust? To investigate this question, we simply asked participants to
tell us what they find disgusting and examined whether food items
that were not contaminated or spoiled (i.e., typical foods that per-
haps the participant dislikes eating) appeared in participants’
responses. Second, are participants more or less likely to list foods
compared to other elicitors, and does this thinking depend on how
concepts of disgust are elicited? To examine this question, partici-
pants’ responses were categorized based on previous studies of the
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development of disgust (Stevenson et al., 2010), including core,
animal, and sociomoral elicitors, as well as uncontaminated foods.
We also varied whether participants were asked to report what is
“disgusting,” what is “gross,” or what might have caused someone
to make a disgust face. Finally, to further examine the food cate-
gory, what (if any) individual differences predict the likelihood of
children mentioning a food? If food is indeed an immature form of
disgust, we would expect a negative association with age. Some
studies also find differences in disgust sensitivity by gender
(Brown et al., 2012; Muris et al., 2012), so we include participant
gender in our individual difference models. When available, we
include measures of child food pickiness to examine overlap in
children’s day-to-day behavior and their conceptions of disgust.

To operationalize these research questions, in Study 1, we asked
a group of parents (recruited online, n = 120) to generate five items
they thought were disgusting and five items they thought their
child would find disgusting to examine potential similarities in the
items that parents reported for themselves and their children (both
at the group level and the individual level). In Studies 2 and 3, we
provide developmental evidence by asking children in museum
settings (n = 98 per study) to generate items that they thought
were disgusting. In Studies 1 and 3, children’s parents also com-
pleted a questionnaire about their child’s food pickiness (Wardle
et al., 2001)" to examine the extent to which children’s patterns of
eating behavior might be related to their conceptions of disgust.
Across studies, we examined whether or not participants men-
tioned each type of disgust elicitor. If food is an early emerging
disgust elicitor, then we would expect to see a high rate of uncon-
taminated food responses when participants across ages are asked
to report what they find disgusting.

Study 1: Online Parent Survey

In Study 1, a group of adults was surveyed about the items they
and their children find disgusting. As we noted above, prior meas-
ures of disgust sensitivity for children were adapted from adult
measures (Muris et al., 2012; Nadeau et al., 2017; Schienle &
Schwab, 2019; Viar-Paxton et al., 2015), and theories of a mature
theory of disgust focus on abstract concepts, rather than sensory
properties (Rozin & Fallon, 1987; for a review, see Rottman et al.,
2019). As such, these measures tend to omit questions about
uncontaminated foods when examining disgust sensitivity. None-
theless, it is possible that adults consider uncontaminated foods to
be disgusting, but just have not been asked in prior studies in a
way that would elicit that view. In addition, we aimed to investi-
gate the extent to which children’s consideration of food as a dis-
gust elicitor was related to their food pickiness. As a preliminary
investigation of this possibility, we specifically recruited parents
of 3- to 12-year-old children (the age range of children tested in
Studies 2 and 3) to report what they thought their children found
disgusting and their children’s picky eating behavior, in addition
to their own disgust reactions.

! This questionnaire was not included in Study 2 as chronologically it
was run before Study 1 (in which we collected initial data using this
questionnaire). Study 1 was run in February 2019. Study 2 was run from
June 2016 to July 2017. Study 3 was run from October 2019 to March
2020.
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Method
Participants

Participants included 120 adults recruited on Prolific. Breaking
down by gender, participants included 65 women, 52 men, and
two nonbinary people; one person did not report their gender.
Breaking down by race/ethnicity, 98 participants were White, 10
were Black, six were Latinx, two were Asian, three were from
multiple racial/ethnic backgrounds, and one reported Other. Partic-
ipants were paid $.50 for participating; the study took 6 minutes to
complete on average (range = 1-37 minutes). Adults in the study
were all parents of 3- to 12-year-old children (the age range we
recruited in Studies 2 and 3) and were also asked to provide infor-
mation about their children. Children whose information was
reported included 32 three- and 4-year-olds, 31 five- and 6-year-
olds, 27 seven- and 8-year-olds, 22 nine- and 10-year-olds, and
eight 11- and 12-year-olds (mean age = 6.58 years, range = 3—12
years); 52 were girls, 68 were boys. One participant was excluded
for not providing any items for themselves or their child (which
we considered here as not following the study instructions, rather
than potentially meaningful data). This study was approved by the
Institutional Review Board of the University of North Carolina at
Greensboro (19-0254, “Children's thinking about culture and
health”).

Study Procedure

On the consent form, participants were told, “In our lab, we
want to learn more about how children’s attitudes, knowledge, and
beliefs about culture and health develop and change (or do not!) as
children get older. You will be asked similar questions to what we
asked children in a related study.” After completing the online
consent form, participants were told to, “Think of one of your chil-
dren who is between the ages of 3 and 12. Some of the questions
we ask will be about that child, so please keep that child in mind.”
Participants were asked to report their child’s age and gender.

Participants were randomly assigned to answer for themselves
or their child first and were assigned to one of three conditions. In
the disgusting condition (n = 41), participants were told, “we
would like to know what you think is disgusting. Please list five
things that are disgusting to you in the box below” (and when
reporting on behalf of their child, “we would like to know what
your child thinks is disgusting. Please list five things that are dis-
gusting fo your child in the box below.”) In the gross condition
(n = 38), participants were told, “we would like to know what you
think is gross. Please list five things that are gross fo you in the
box below” (and “we would like to know what your child thinks is
gross. Please list five things that are gross fo your child in the box
below”). In the face condition (n = 41), participants were shown a
facial expression of disgust and asked to report what would make
them or their child, “make a face like this.” When asked to answer
for themselves, participants were shown images of two adults
making the “sick face” (Widen et al., 2013), which has been
observed to be a more recognizable expression of disgust than dis-
gust expressions from the Facial Action Coding System (Ekman et
al., 1969, 2002). When asked to respond on behalf of their chil-
dren, participants were shown disgust faces from the Child Affec-
tive Facial Expressions (CAFE) face set (LoBue et al., 2018;
LoBue & Thrasher, 2015).2
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These questions were selected to evaluate whether participants
treat “disgusting” and “gross” equivalently (under the hypothesis
that “gross” might be more familiar or widely understood among
younger participants). In light of previous studies finding that chil-
dren have difficulty understanding the disgust face (Widen & Rus-
sell, 2008, 2010, 2013), we were also interested in whether
participants would give different responses when presented with
disgust faces as compared to the words gross and disgusting (in
this study and the subsequent studies we present with child
participants).

At the end of the survey, parents were asked to complete the
Child Eating Behavior Questionnaire (CEBQ) Food Fussiness sub-
scale (Wardle et al., 2001), which includes the following ques-
tions: (a) My child refuses to eat new foods at first; (b) My child
enjoys tasting new foods; (c) My child is difficult to please with
meals; (d) My child enjoys a wide variety of foods; (e) My child
decides that s/he doesn't like a food, even without tasting it; and
(f) My child is interested in tasting food s/he hasn't tasted before.
Parents could select one of the following options for each question:
Never, Rarely, Sometimes, Often, and Always. Questions 2, 4, and 6
were reverse-coded, meaning that higher scores represented more
pickiness for all questions. Parents’ responses were averaged across
the six questions to create a single index of children’s food picki-
ness. The CEBQ Food Fussiness subscale was selected because of
its short format, to minimize missing data from online participants,
and because we did not have a priori hypotheses about neophobia
or food pickiness as distinct constructs in their association with dis-
gust (to contrast with scales that do differentiate between these con-
structs, such as the Child Food Rejection Scale; Rioux et al., 2017).
Although many questions of the CEBQ Food Fussiness subscale
pertain to new or unfamiliar foods, it is associated with children’s
willingness to eat familiar foods (Fernandez et al., 2018). We also
anticipated using this measure in future studies with children in mu-
seum settings, therefore a short questionnaire would be especially
useful as parents often do not have time or interest to complete
lengthy questionnaires when their children participate in studies
during their museum visit.

Coding Procedure

The authors generated coding categories by utilizing categories
from previous taxonomies of disgust elicitors (core, animal, socio-
moral; Rozin et al., 2008; Stevenson et al., 2010) and by perusing
the data and looking for frequent responses. This approach is con-
sistent with the constant comparative method (Glaser, 1965;
Glaser & Strauss, 2017).

Each response was then assigned a coding category by research
assistants who were unaware of the study hypotheses. For ease of
coding, these categories were fairly specific and included 13 possi-
ble and mutually exclusive categories: General, raw foods, cooked
foods, plants, insects, animals, dangerous entities, bodily products,
rotting, uncleanliness, nondisgust emotions, situations, and other.
The full text of the coding manual with definitions for each cate-
gory is available on the Open Science Framework: https://osf.io/
f376¢/. For example, insects were coded separately from bodily

2 Faces from the CAFE set cannot be published. To aid replicability, the
list of image filenames used in these studies are included in the online
supplemental materials. The authors are happy to share their study
materials upon request.
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products (although they are both considered to be core disgust
elicitors) since these categories were easier to define for coders
who were unaware of the study hypotheses and were not experts
in the disgust literature (reliably coding a broader category such as
“core disgust” might require more familiarity with prior literature).
For foods that included some indication of contamination (e.g.,
“rotten milk,” “spoiled food”), these responses were categorized
as rotting, rather than as raw or cooked foods, to preserve the food
category as uncontaminated. For items that could be categorized
as foods or animals (e.g., “fish”), items were categorized as ani-
mals to avoid overinflating the food category.

We then collapsed our coding categories for analysis into the
following broader categories: Foods, animals, core disgust (includ-
ing insects, bodily products, uncleanliness, dangerous items, rot-
ting, and decay), general (including “something disgusting” or
responses that primarily repeated back the question), other (includ-
ing nondisgust emotions and all other responses), and sociomoral
(e.g., “he’s being mean to someone,” “someone broke her thing,”
and situations, such as “TV shows where bad stuff happens”). The
broad categories were selected based on prior research on the de-
velopment of disgust (Stevenson et al., 2010), with the addition of
unspoiled/uncontaminated food as a broad coding category, and
were selected before analyzing the data. Example responses for
each coding category are provided in Table 1.

In Study 1, 1,147 responses were generated from participants
(575 responses generated by adults for themselves, M = 4.79, 95%
CI [4.62, 4.69], and 572 responses generated by adults on behalf
of their children, M = 4.77, 95% CI [4.60, 4.93]). Coders who
were unaware of the study hypotheses provided a code for each
item. Coders did not have access to information about participant
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age, gender, or any other features (each item was only be marked by
the participant ID and the trial ID for that item so that codes could be
joined with participant-level data after coding). Coders each coded
an overlapping set of 230 responses and were reliable (k = .80 before
resolving disagreements) and disagreements were resolved by discus-
sion. Coders then independently coded the remaining items. This
study was preregistered on OSF using the AsPredicted.org template:
https://osf.io/p2twg.

Data Analysis Plan

Our data analysis plan follows our three primary research ques-
tions. First, do adults list food when asked what is disgusting? We
first review the descriptive data (see Figure 1 and Tables 1 and 2).
We were most interested in whether participants mentioned a par-
ticular category, rather than the number of items participants were
able to generate from a given category; see the online supplemental
materials for count data (where we note how focusing on count data
may overestimate children’s mention of foods in subsequent stud-
ies). Second, are adults more or less likely to list foods compared to
other elicitors (e.g., those that are typically studied in the disgust lit-
erature, such as core disgust elicitors), and did this tendency differ
by condition (i.e., whether they were asked what is disgusting, what
is gross, or what a facial expression of disgust was reacting to) or
perspective (i.e., whether adults were reporting for themselves or
on behalf of their children)? To examine this question, we present a
binomial logistic regression model with response category (core
disgust, food, animal, sociomoral, general, and other), condition
(disgusting, gross, face), perspective (self vs. child), and all interac-
tions as predictors of whether adults listed each elicitor (see Figure
2, top, and Table 3). Finally, to further examine the food category,

Table 1
Did the Participant List the Item at Least Once?
Study 1: Study 1: Study 2: Study 3:
Adult for self  Adult for child Child Child
Broad category Specific categories Example responses N (%) N (%) N (%) N (%)
Core disgust Insects Bugs, spider webs, maggots, cockroaches 96 (80%) 89 (74%) 66 (67%) 34 (35%)
Bodily products Boogers, throw up, poop, nail clippings,
sibling needs a diaper change
Uncleanliness Bad smells, people not washing their hands,
dirty toilets
Dangerous items Touching someone else’s germs, fumes,
neurotoxins, mustard gas
Rotting, decay Rotting cheese, dead animal, spoiled food,
corpses
Foods Foods Broccoli, peaches, mac & cheese, seafood, 51 (43%) 85 (71%) 46 (47%) 27 (28%)
coffee, ketchup, pineapple on pizza,
IPAs (India Pale Ales)
Animal Animals Dinosaurs, frogs, skunk, sloths, pigeons, 17 (14%) 14 (12%) 16 (16%) 6 (6%)
fish
General General Something disgusting, grossed out by 14 (12%) 12 (10%) 12 (12%) 21 (21%)
something they see
Other Nondisgust emotions  Being too hot or too cold, hatred, they’re 51 (43%) 54 (45%) 33 (34%) 31 (32%)
mad, they’re upset
Other Flowers, algae, Ewoks from Star Wars,
attending exam, doing homework
Sociomoral Situations Adults kissing, when someone makes an 18 (15%) 23 (19%) 18 (18%) 5 (5%)
off-color comment about a female, when
a friend is telling me about how someone
treated them
No response n/a n/a 0 (0%) 0 (0%) 0 (0%) 10 (10%)
Multiple categories n/a n/a 91 (76%) 106 (88%) 64 (65%) 34 (35%)
Note. n/a=not applicable.
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Figure 1
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Word Clouds of Adults’ Responses for Themselves in Study 1 (Left) and Children’s Responses in Studies 2 and 3 (Right) When Asked

to Generate Disgust Items
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what (if any) individual differences predict the likelihood of adults
mentioning a food on their child’s behalf? We were specifically inter-
ested in whether adults’ assessments of their child’s pickiness would
be related to their likelihood of reporting a food item. To examine
this question, we present a binomial regression model with child
food pickiness (their score on the CEBQ Food Fussiness subscale),
child age, and child gender as predictors of whether adults listed a
food for their child (see Table 4).

Results

For this and subsequent studies, data were analyzed in R (R
Core Team, 2016). Analysis code and deidentified data are avail-
able on OSF: https://osf.io/f376c¢/.

Do Adults Mention Foods?

Descriptive statistics for each response category are provided in
Tables 1 and 2; see Figure 1, left, for a word cloud of adults’
responses on their own behalf. Core disgust elicitors were the
most frequently mentioned, both when adults were naming items
for themselves (96 out of 120, 80%) and on behalf of their child
(89 out of 120, 74%). Foods were also frequently mentioned;
foods were the second most often listed elicitors for adults (51 out
of 120, 43%) and on behalf of their children (85 out of 120, 71%).
The “other” category was also used often; “other” was tied for sec-
ond with foods when adults were responding for themselves (51
out of 120, 43%) and came up often when they were responding
on behalf of their child (54 out of 120, 45%). All other categories

were mentioned by fewer than 20% of participants. A similar pat-
tern was observed in the first response listed by participants—65
adults (54%) listed a core disgust elicitor first, whereas 21 adults
(18%) listed a food first; all other elicitors were listed first less of-
ten. When adults listed items on behalf of their child, foods were
the most frequent item to be mentioned first (47 adults first listed a
food for their child, or 39%), with core disgust elicitors as a close
second (45 adults first listed a core disgust elicitor, or 38%).

How Do Foods Compare to Other Disgust Elicitors?

A binomial logistic regression model with response category
(core disgust, food, animal, sociomoral, general, and other), condi-
tion (disgusting, gross, face), perspective (self, child), and their
interactions as predictors of whether adults listed each elicitor
revealed a significant effect of category, Wald’s chi-square (7) =
149.18, p < .001, which was qualified by a significant Category X
Condition interaction, Wald’s chi-square (10) = 77.58, p < .001
(see Figure 2, top, and Table 3; no main effect of condition was
observed, Wald’s chi-square (3) = 1.21, p = .750). Disgust elicitors
differed by condition (disgusting vs. face and gross vs. face), specif-
ically for foods versus sociomoral elicitors (disgusting vs. face:
b=-231,SE=.77,z=-2.99, p=.003; gross vs. face: b = —4.14,
SE =1.18, z = —3.51, p < .001). Adults were more likely to men-
tion foods in the disgusting condition (M = .59, 95% CI [.48, .69])
and the gross condition (M = .66, 95% CI [.55, .77]) compared to
the face condition (M = .46, 95% CI [.35, .57]), whereas the reverse
was true for sociomoral items, which were more likely to be men-
tioned in the face condition (M = .40, 95% CI [.29, .51]) compared
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Table 2
First Response (Top) and Response Frequency (Bottom)
Study 1: Study 1: Study 1: Study 3:
First response category Adult for self (V) Adult for child (V) Child (N) Child (N)
Core disgust 65 45 42 26
Foods 21 47 20 23
Animal 2 4 6 3
General 8 4 11 17
Other 19 16 11 17
Sociomoral 5 4 8 2
No response 0 0 0 10
Study 1: Study 1: Study 2: Study 3:
Total # of responses Adult for self (N) Adult for child (V) Child (N) Child (N)
0 0 0 0 10
1 6 6 13 30
2 0 0 18 30
3 1 1 19 16
4 4 4 8 7
5 105 107 28 2
6 3 2 2 2
7 1 0 1 1
8 0 0 6 0
9 0 0 0 0
10 0 0 3 0

Note.

to the disgusting condition (M = .07, 95% CI [.02, .13]) or the gross
condition (M = .03, 95% CI [—.01, .06]).

We also observed an effect of perspective, Wald’s chi-square (1) =
3.84, p = .050, and an interaction between category and perspective,
Wald’s chi-square (5) = 18.74, p = .002 (the interaction between con-
dition and perspective and the three-way interaction between condi-
tion, response category, and perspective were not significant, p =
617 and .999, respectively. Participants were more likely to list a
food for their child (M = .71, 95% CI [.50, .63]) than for themselves
(M = .43, 95% CI [.34, .51]), but were in the opposite direction for
core elicitors (self: M = .80, 95% CI [.73, .87]; child: M = .74, 95%
CI [.66, .82]), b = 1.74, SE = .66, 7 =2.65, p = .008, and general elic-
itors (self: M = .12, 95% CI [.06, .17]; child: M = .10, 95% CI [.05,
15]), b =1.66, SE = .67,z=247, p=.013.

Individual Differences on Adults Reporting on Behalf of
Their Children

A binomial logistic regression model with child age (continu-
ous), child gender, and CEBQ Food Fussiness scores as predictors
of whether adults listed a food on behalf of their children (see Ta-
ble 4) revealed no significant effect of child age, b = —.13, SE =
.09, z = —1.46, p = .143, or child gender, b = .55, SE = .09,
z = —1.46, p = .143, but did reveal an effect of pickiness scores,
b = .80, SE = .26, z = 3.03, p = .002. The positive direction of the
association suggests that children rated by their parents as pickier
eaters were more likely to consider food items disgusting, at least
according to their parents’ reports.

Discussion

When adults were asked what they and their children find dis-
gusting, core disgust elicitors were the most frequently mentioned

For Study 1, providing no responses was part of the exclusion criteria.

item, yet regular food items (not affected by contamination or
signs of decay) were frequently listed as well. Parents’ responses
(on their own behalf) also fell into the “other” category somewhat
often (this was the second-most often used category for parents’
responses, tied with foods). We also observed an interaction
between condition and response category: Participants in the face
condition were less likely to mention core disgust or animal elici-
tors (compared to participants in the disgusting or gross condi-
tions) and more likely to mention “other” or sociomoral elicitors,
highlighting potential difficulties in interpreting the disgust face or
a different approach to considering another person’s disgust reac-
tion (i.e., more sociomoral thinking) compared to what they would
report for themselves. In Studies 2 and 3, we sought developmen-
tal evidence of this phenomenon by recruiting samples of children
in museum settings.

Study 2: Child Free Response Study

In Study 2, we examined the extent to which children’s self-
reports of disgust elicitors mapped onto existing research and
theory. Previous top-down approaches may have overlooked elici-
tors that are especially salient to children (including, but not lim-
ited to, foods they dislike), which may be revealed by directly
asking children what they think.

Method
Participants

Participants included 98 three- to 12-year-old children who
were recruited at two children’s museums in a small city in the
northeastern United States. An additional 16 children were tested
but excluded from analysis due to parental interference (n = 6),
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Figure 2
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Proportion of Participants Who Mentioned Each Type of Disgust Elicitor by Condition
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leaving the table before actually starting the study (n = 1), or being
outside of the IRB-approved age range (n = 9). We selected this
sample size based on a prior study on the development of disgust
that included children of a similar age range (Stevenson et al.,
2010).

Breaking down participants by age group, there were seven 3-
and 4-year-olds, eighteen 5- and 6-year-olds, thirty 7- and 8-year-
olds, thirty-one 9- and 10-year-olds, and twelve 11- and 12-year-
olds (mean age = 8.02 years, range = 3—12 years). Breaking down
by gender, 47 girls and 50 boys participated (1 parent did not
report participant gender). Breaking down by race/ethnicity, 81
participants were White, six were Latinx, five were Black, five
were Asian, and one parent did not report. Children received a

small prize for participating in the study. This study was approved
by the Institutional Review Board of Franklin & Marshall College
(R_2WMPuBzvZ2UAgqsy, “Trait Disgust in Children”).

Study Procedure

Children were randomly assigned to one of three conditions. In the
disgusting condition (n = 32), children were asked, “I want to know
what you think is disgusting. Can you tell me five things that are dis-
gusting?” In the gross condition (n = 34), children were asked, “I
want to know what you think is gross. Can you tell me five things
that are gross?” In the face condition (n = 32), children were shown a
picture of a child (matched to the participant’s gender) making a dis-
gust face from the Child Affective Facial Expressions (CAFE) face
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Table 3
Study 1 Regression Model
Predictor Estimate SE z p value
(Intercept) 0.55 0.32 1.70 .090
Condition (vs. face): Wald ¥*(3) = 1.21, p = .750
Disgusting 0.33 0.47 0.70 48
Gross 0.77 0.51 1.50 133
Response category (vs. food): Wald y*(7) = 149.18, p < .001
Core —0.21 0.45 —0.45 .651
Animal —19.12 1,018.67 —0.02 985
General —1.43 0.47 —3.03 .002
Sociomoral —0.80 0.45 —1.76 .078
Other 0.22 0.47 0.47 .642
Perspective: Wald y*(1) = 3.84, p = .050 —1.43 0.47 —3.03 .002
Condition X Category interaction: Wald x*(10) = 77.58, p < .001
Disgusting X Core 0.90 0.70 1.28 .200
Gross X Core 0.37 0.73 0.51 613
Disgusting X Animal 16.65 1,018.67 0.02 987
Gross X Animal 16.31 1,018.67 0.02 987
Disgusting X General —18.02 1,018.67 —0.02 986
Condition X General —18.46 1,058.11 —0.02 .986
Disgusting X Sociomoral —2.31 0.77 -2.99 .003
Gross X Sociomoral —4.14 1.18 —-3.51 <.001
Disgusting X Other —1.44 0.66 -2.10 .029
Gross X Other —2.71 0.72 —3.75 <.001
Condition X Perspective interaction: Wald %*(2) = 0.96, p = .617
Disgusting X Self 0.40 0.66 0.61 543
Gross X Self 0.22 0.70 0.31 157
Perspective X Category interaction: Wald y*(5) = 18.74, p = .002
Self X Core 1.74 0.66 2.65 .008
Self X Animal 16.31 1,018.67 0.02 987
Self X General 1.66 0.67 2.47 .013
Self X Sociomoral 1.13 0.65 1.73 .084
Self X Other 0.91 0.66 1.38 167
Condition X Category X Perspective interaction: Wald 3x*(10) = 1.35, p = .999
Disgusting X Core X Self —0.53 1.01 —0.53 597
Gross X Core X Self 0.12 1.07 0.12 908
Disgusting X Animal X Self —15.12 1,018.67 —0.02 988
Gross X Animal X Self —14.93 1,018.67 —0.02 988
Disgusting X General X Self —0.63 1,440.61 0 >.999
Condition X General X Self —0.44 1,496.40 0 >.999
Disgusting X Sociomoral X Self —0.84 1.20 —0.70 483
Gross X Sociomoral X Self 0.09 1.66 0.05 957
Disgusting X Other X Self 0.12 0.92 0.13 .898
Gross X Other X Self 0.58 0.99 0.59 558

set (LoBue et al., 2018; LoBue & Thrasher, 2015) and asked, “I want
to know why this person is making this face. Can you tell me five
things that might make somebody make a face like this?” If children
provided five responses, they were asked “can you tell me about any
other things that are disgusting?” (disgusting condition), ... are
gross?” (gross condition) or ... might make somebody make a face
like this?” (face condition).

This study was not related to a specific museum exhibit; research-
ers set up a table at the museum and included families that
approached the table to participate. During less busy moments (i.e.,
when a family was not at the table participating in the study),
researchers approached adult museum visitors with children to ask if
they would be interested in having their child participate (children
were not recruited directly). As in any study of children in which pa-
rental consent is required, we could only include children whose

parents or legal guardians were interested in participating in a research
study in our dataset. Researchers recorded children’s responses on pa-
per and entered them into a spreadsheet after the museum session.

Coding Procedure

Overall, 375 responses were generated from participants; on av-
erage, participants generated 3.83 responses (95% CI [3.39, 4.26]).
Coders used the same coding manual described in Study 1. Coders
did not have access to information about condition, participant
age, gender, or any other features (each item was only marked by
the participant ID and the trial ID for that item so that codes could
be joined with participant-level data after coding). Coders each
coded the same set of 50 responses and were reliable (x = .87).
Disagreements were resolved by discussion after kappas were cal-
culated. Coders then independently coded the remaining items.
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Table 4
Regression Models for Food Responses Only (All Studies)
Predictor Estimate SE z p value
(Intercept)
Study 1 —1.15 1.00 —1.15 250
Study 2 —0.20 0.83 —0.24 811
Study 3 —4.38 1.54 —2.84 .005
Child age (continuous)
Study 1 —0.13 0.09 —1.46 144
Study 2 <0.01 0.10 0.04 968
Study 3 0.33 0.13 2.62 .009
Child gender
Study 1 0.55 0.43 1.26 208
Study 2 —0.02 0.40 —0.05 958
Study 3 0.58 0.52 1.12 264
Child CEBQ FF
Study 1 0.80 0.26 3.03 .002
Study 3 0.29 0.33 0.88 381
Note. CEBQ FF = Child Eating Behavior Questionnaire Food Fussiness.

Data Analysis Plan

As in Study 1, our data analysis plan follows our three primary
research questions. First, do children list food when asked what is
disgusting? We first review the descriptive data (see Figure 1 and
Tables 1 and 2). Second, are children more or less likely to list
foods compared to other elicitors (e.g., those that are typically stud-
ied in the disgust literature, such as core disgust elicitors), and did
children’s thinking about any of these elicitors differ by condition
(i.e., whether they were asked what is disgusting, what is gross, or
what a facial expression of disgust was reacting to)? To examine
this question, we present a binomial logistic regression model with
response category (core disgust, food, animal, sociomoral, general,
and other), condition (disgusting, gross, face), and their interaction
as predictors of whether or not children listed each elicitor (see

Figure 2, middle, and Table 5). Finally, to further examine the food
category, what (if any) individual differences predict the likelihood
of children mentioning a food? If food is indeed an immature form
of disgust, we would expect a negative association with age. Some
studies also find differences in disgust sensitivity by gender (Brown
et al., 2012; Muris et al., 2012). To examine this question, we pres-
ent a binomial regression model with child age and child gender as
predictors of whether children listed a food (see Table 4).

Results
Do Children Mention Foods?

Descriptive statistics for each response category are provided in
Table 1 (for each category, example responses and the number and

Table 5
Study 2 Regression Model
Predictor Estimate SE z p value
(Intercept) —0.38 036 —1.05 292
Condition (vs. face): Wald x*(2) = 0.41, p = .814
Disgusting 0.25 0.51 0.50 615
Gross 0.50 0.50 1.00 318
Response category (vs. food): Wald *(5) = 41.45, p < .001
Core 0.51 0.51 1.00 318
Animal —2.33 0.81 —2.86 .004
General —0.13 051 —-0.26 798
Sociomoral 0.50 0.51 1.00 318
Other 0.25 0.51 0.50 615
Condition X Category interaction: Wald ¥*(10) = 24.54, p = .006
Disgusting X Core 1.09 0.77 1.42 156
Gross X Core 0.12 0.71 0.16 872
Disgusting X Animal 1.18 0.99 1.20 231
Gross X Animal 0.86 0.98 0.88 .380
Disgusting X General —18.31 1,153.05 —0.02 987
Condition X General —18.55 1,118.62 —0.02 987
Disgusting X Sociomoral —3.81 .19 =321 .001
Gross X Sociomoral —19.19 1,118.62 —0.02 .986
Disgusting X Other —1.40 0.75 —1.87 .062
Gross X Other —1.11 0.71  —1.56 119
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percentage of participants in each study who mentioned that cate-
gory) and Table 2 (counts of the first category participants men-
tioned and the total number of responses per study). See Figure 1,
right, for a word cloud of children’s responses in Studies 2 and 3.
Overall, the majority of children (66 out of 98, 67%) mentioned at
least one core disgust elicitor, such as “boogers,” “puke,” and
“poop,” to provide a few real examples. The next most frequent cat-
egory was uncontaminated food (such as “green beans,” “tomatoes,”
and “broccoli”), for which at least one item was mentioned by 46 out
of 98 participants (47%). The next most frequent category was
“other” (such as “maybe she’s tired” or “bubbles popping”), which
was mentioned by 33 out of 98 participants (34%). All other catego-
ries were mentioned by less than 20% of participants. The majority
of children (65%) included more than one category in their
responses. A similar pattern emerges looking at the first item children
listed—the most common first item listed was a core disgust elicitor
(42 children, or 43% of the sample, mentioned a core disgust elicitor
as their first item), with foods as the second-most frequent item that
children listed as their first item (20 children, or 20% of the sample).

How Do Foods Compare to Other Disgust Elicitors?

A binomial logistic regression model with response category
(core disgust, food, animal, sociomoral, general, and other), condi-
tion (disgusting, gross, face), and their interaction as predictors of
whether children listed each elicitor (see Figure 2, middle, and Ta-
ble 5) revealed a significant effect of category, Wald’s chi-square
(5) =41.45, p < .001, which was qualified by a significant Cate-
gory X Condition interaction, Wald’s chi-square (10) = 24.54, p =
.006 (see Figure 2, middle; no main effect of condition was
observed, Wald’s chi-square (2) = .41, p = .814). Specifically, dis-
gust elicitors differed by condition (disgusting vs. face), specifi-
cally for foods versus sociomoral elicitors, b = —3.81, SE = 1.19,
z=—3.21, p = .001. Children were more likely to mention foods
in the disgusting condition (M = .47, 95% CI [.23, .59]) compared
to the face condition (M = .41, 95% CI [.23, .59]), whereas the
reverse was true for sociomoral items, which were more likely to
be mentioned in the face condition (M = .53, 95% CI [.35, .71])
compared to the disgusting condition (M = .03, 95% CI [—.03,
.09]); no sociomoral elicitors were mentioned in the gross condi-
tion. No other comparisons were significant.

Individual Differences in Children’s Food Responses

A binomial logistic regression model with child age (continu-
ous) and child gender as predictors of whether or not children
listed a food in any of their responses revealed no significant effect
of child age, b = —.04, SE = .10, z = —.41, p = .684, or child gen-
der, b=.04, SE = 41, z=.11, p = .915 (see Table 4).

Discussion

In line with predictions from past research (Rozin & Fallon, 1987
Stevenson et al., 2010), children frequently mentioned core disgust
elicitors (such as bodily products and signs of uncleanliness or decay)
when asked to list what they thought was disgusting. This category
was the only one mentioned by at least 50% of children, highlighting
both generality (in terms of the importance of core disgust elicitors)
and diversity (in terms of the types of elicitors that were mentioned)
in children’s responses. Interestingly, uncontaminated food was the
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second most frequently listed category, despite frequent claims
that distaste is distinct from disgust. Nonetheless, this category
was highly salient to children, and likely represents foods that
children think do not taste good, rather than foods that children
think are potentially dangerous. We also observed an interaction
between response category and condition, highlighting that chil-
dren were more likely to mention foods in the disgust condition
compared to the face condition, but the reverse pattern was
observed for sociomoral elicitors. From one perspective, this find-
ing aligns with prior evidence that children have a difficult time
interpreting the disgust face (Widen & Russell, 2008, 2010,
2013). From another perspective, this difference could reveal a
social priming effect—when considering another person’s emo-
tions, children are more likely to report sociomoral items com-
pared to the items they would list if asked to report what is
disgusting. We return to this topic in the General Discussion, as
this pattern mirrors adults’ responses in Study 1.

Additionally, we did not observe evidence to support the notion
that listing uncontaminated foods is an immature form of disgust,
as child age was not negatively associated with their likelihood of
listing a food. In Study 3, we aimed to replicate and extend the
findings of Studies 1 and 2 with two key changes. First, children’s
parents were asked to complete the CEBQ Food Fussiness sub-
scale to examine the association between children’s own disgust
responses and their parent-reported food pickiness. Although
Study 1 provides some insight into the potential association
between children’s disgust reactions and their food pickiness, this
finding could be due to a potential confound introduced by parents
providing both responses (i.e., the child’s disgust reaction and the
child’s food pickiness). Asking children to provide their own dis-
gust responses (and parents to describe their children’s history of
eating behavior) may more accurately portray the relation between
disgust and food pickiness. Second, we did not explicitly ask chil-
dren to name five items in Study 3. Encouraging five responses
could have artificially inflated the number of food responses pro-
vided. That is, if encouraged to provide five responses, children
might have listed foods in the absence of ideas about disgust.
Although their tendency to list foods would be interesting even in
this interpretation, we thought it would be important to replicate
the finding without the five-item suggestion. Therefore, in Study 3
we asked an open-ended question (e.g., “Can you tell me some
things that are disgusting?”’) and then asked the child if they had
any more items to report if they ran out of items.

Study 3: Child Free Response Study Replication

Study 3 aims to replicate and extend the findings of Studies 1
and 2 by asking children in a museum setting to report what they
find to be disgusting, gross, or the reaction of a disgust face. Child-
ren’s parents were asked to report on their child’s food pickiness
using the Child Eating Behavior Questionnaire (Wardle et al.,
2001).

Method
Participants

Participants included 98 three- to 12-year-old children recruited
at a children’s museum in a midsize city in the southeastern United
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States. An additional eight children were excluded due to parent
interference (such as the parent prompting the child if they did not
provide an answer or offering suggestions) and one child was
excluded because they were not proficient in English and their par-
ent translated the study questions. An additional 14 children com-
pleted the study but their data were not analyzed because they
visited the museum without a parent or legal guardian to provide
consent (e.g., with a grandparent or babysitter) or their parent
chose not to complete the consent form.

Breaking down participants by age group, 18 3- and 4-year-
olds, 36 five- and 6-year-olds, 24 seven- and 8-year-olds, 17 nine-
and 10-year-olds, and three 11- and 12-year-olds participated
(mean age = 6.80 years, range = 3.19 — 11.88 years). Breaking
down by gender, 50 girls and 41 boys participated (parents of 7
participants did not report gender). Breaking down by race/ethnic-
ity, 53 participants were White, eight were Black, eight were Lat-
inx, eight were Asian, six were from multiple racial/ethnic
backgrounds, and 15 reported other or did not report. Children
received a small prize for participating in the study. This study
was approved by the Institutional Review Board of the University
of North Carolina at Greensboro (19-0254, “Children’s thinking
about culture and health”).

Study Procedure

Children were randomly assigned to one of three conditions. In
the disgusting condition (n = 30), children were asked, “I want to
know what you think is disgusting. Can you tell me some things
that are disgusting?” In the gross condition (n = 30), children
were asked, “I want to know what you think is gross. Can you tell
me some things that are gross?” In the face condition (n = 38),
children were shown pictures of children making a disgust face
from the CAFE face set (LoBue et al., 2018; LoBue & Thrasher,
2015) and asked, “I want to know why these kids are making this
face. Can you tell me some things that might make somebody
make a face like this?” A racially diverse set of faces was selected
in anticipation of recruiting participants from diverse backgrounds
and to provide multiple examples of a disgust face. Rather than
encouraging children to list five items, children were asked to list
“some things” and then prompted with “Is there anything else or is
that it?” when the child stopped listing items to see if the child
had more ideas. This change was made to examine how many
responses children would come up with if we did not specify a
number to better understand the possible range of responses.

Similar to Study 2, researchers set up a table at the museum,
tested children whose families approached the table, and recruited
parents from around the museum when there was a Iull in testing.
Once parents or legal guardians consented and children gave their
assent for the study, researchers took the children through the study
on an iPad using the Qualtrics app (researchers typed in the child-
ren’s responses). Children picked out a small prize at the end of the
study. Before children completed the study, parents were asked to
complete the Food Fussiness subscale of the Child Eating Behavior
Questionnaire (Wardle et al., 2001). Parents completed paper demo-
graphic questionnaires while children participated in the study.

Coding Procedure

Overall, 195 responses were generated from participants; on av-
erage, each participant generated 1.99 responses (95% CI [1.71,
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2.27]). Each response was then assigned a coding category by
research assistants who were unaware of the study hypotheses and
who did not have access to information about participant age, gen-
der, or any other features (each item was only be marked by the
participant ID and the trial ID for that item so that codes could be
joined with participant-level data after coding). Coders each coded
an overlapping set of 41 responses and were reliable (x = .86); any
disagreements between the two primary coders were resolved by
selecting the code provided by a third coder who was reliable with
both coders (kappas = .83 and .86, respectively) and was not
involved in running the study. This method of resolution was used
rather than discussion due to COVID-19 limitations. The primary
coders then independently coded the remaining responses.

Data Analysis Plan

Our data analysis plan largely repeats the data analysis plan for
Studies 1 and 2. We first review the descriptive data (see Figure 1
and Tables 1 and 2). Second, we repeat the binomial logistic
regression model with response category (core disgust, food, ani-
mal, sociomoral, general, and other), condition (disgusting, gross,
face), and their interaction as predictors of whether children listed
each elicitor (see Figure 2, bottom, and Table 6). Third, to exam-
ine individual differences in listing food items, we present a bino-
mial regression model with child age, child gender, and CEBQ
Food Fussiness scores (provided by parents) as predictors of
whether children listed a food (see Table 4).

Results
Do Children Mention Foods?

Descriptive statistics for each response category are provided in
Tables 1 and 2; see Figure 1, right, for a word cloud. Overall,
when children were no longer prompted to provide five responses,
they provided fewer responses overall (M = 1.99; 95% CI [1.71,
2.27]), 1(174.03) = —=7.10, p < .001, and only 35% provided
responses that spanned multiple categories. While every child in
Study 2 provided at least one response, 10 children in Study 3 did
not provide any responses. Nonetheless, similar patterns emerged
in terms of the ordering of those responses by category. In this
sample, the most frequent category was core disgust; 34 children
provided a response in this category (35%). The next most fre-
quent category was “other”; 31 children provided a response in
this category (32%). Foods were the third most frequently men-
tioned category (27 out of 98, 28%). All other categories were
mentioned by less than 10% of participants.

How Do Foods Compare to Other Disgust Elicitors?

A binomial logistic regression model with response category
(core disgust, food, animal, sociomoral, general, and other), condi-
tion (disgusting, gross, face), and their interaction as predictors of
whether children listed each elicitor revealed a significant effect of
category, Wald’s chi-square (5) = 46.73, p < .001, which was
qualified by a significant Category X Condition interaction,
Wald’s chi-square (10) = 30.66, p < .001 (see Figure 2, bottom,
and Table 6; no main effect of condition was observed, Wald’s
chi-square (2) = 1.61, p = .448). Specifically, disgust elicitors dif-
fered by condition (disgusting vs. face), specifically for foods ver-
sus sociomoral elicitors, b = —3.23, SE = 1.38, z = —2.35, p =
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Table 6
Study 3 Regression Model
Predictor Estimate SE z p value
(Intercept) —2.46 0.60 —4.08 <.001
Condition (vs. face): Wald x*(2) = 1.61, p = .448
Disgusting 2.32 0.70 3.30 .001
Gross 1.76 0.72 247 .014
Response category (vs. food): Wald y*(5) = 46.73, p < .001
Core —0.43 0.94 —0.46 .646
Animal —16.11 1,058.00 —0.02 988
General 2.67 0.68 390 <.001
Sociomoral 0.00 0.85 0.00 1.000
Other 2.25 0.68 3.28 .001
Condition X Category interaction: Wald %*(10) = 30.66, p < .001
Disgusting X Core 0.57 1.08 0.53 598
Gross X Core 1.40 1.08 1.29 .198
Disgusting X Animal 14.05  1,058.00 0.01 989
Gross X Animal 14.61 1,058.00 0.01 989
Disgusting X General —21.10  1,191.00 —0.02 986
Condition X General —20.54 1,191.00 —0.02 986
Disgusting X Sociomoral —3.23 138 —-2.35 .019
Gross X Sociomoral —2.67 1.38 —1.94 .053
Disgusting X Other —3.30 0.89 —-3.72 <.001
Gross X Other —2.74 090 —3.06 .002

.019. Children were more likely to mention foods in the disgusting
condition (M = .47, 95% CI [.28, .66]) compared to the face condi-
tion (M = .08, 95% CI [—.01, .17]), whereas the reverse was true
for sociomoral items, which were more likely to be mentioned in
the face condition (M = .08, 95% CI [—.01, .17]) compared to the
disgusting condition (M = .03, 95% CI [—.03, .10]). Similarly, the
effect of condition (disgusting/gross vs. face) differed by category
for foods versus sociomoral elicitors (disgusting vs. face: b = 3.30,
SE = .89, z = —=3.72, p < .001; gross vs. face: b = —2.74, SE =
90, z = —3.06, p = .002). Again, children were more likely to
mention foods in the disgusting condition and the gross condition
(M =.33,95% CI [.15, .51]), whereas the reverse was true for gen-
eral items, which were only mentioned in the face condition (M =
.55, 95% CI [.39, .72]) and not mentioned at all in the disgusting
or gross conditions.

Individual Differences in Children’s Food Responses

A binomial logistic regression model with child age (continu-
ous), child gender, and the CEBQ Food Fussiness subscale as pre-
dictors of whether children listed a food revealed a significant
positive association with child age, b = .33, SE=.13,z=2.62,p =
.009, but no association of child gender, b = .58, SE = .52, z =
1.12, p = .264, or CEBQ Food Fussiness score, b = .29, SE = .33,
z=.88, p=.381 (see Table 4).

Discussion

Study 3 largely replicated the findings of Study 2, despite a
decrease in the overall number of responses when children were
not specifically encouraged to list five items. Food items, not
affected by contamination or decay, were frequently mentioned by
children when asked what they think is disgusting (the third most
frequently mentioned type of elicitor). Core disgust elicitors again

were the most commonly mentioned elicitor type. Finally, we
again observed differences in children’s response by condition—
they were more likely to mention sociomoral or general elicitors in
the face condition.

Despite having observed an association between parent reports
of their child’s disgust reactions and their children’s food picki-
ness in Study 1, we did not replicate this finding in Study 3. One
potential explanation is that all responses in Study 1 were gener-
ated by the same person (the parent), so it might naturally be more
likely for these responses to be associated. A parent who thinks of
their child as a picky eater might be more likely to mention a food
on that child’s behalf when asked about disgust. Children may
have a different insight into their own disgust responses compared
to their parents. This insight could be considered more limited—
children’s food pickiness might be much more evident to their
parents than to the child themselves, and therefore children may
not immediately think about foods when asked to generate exam-
ples of what they find to be disgusting or aversive. Another possi-
bility is that, despite individual variability in conceptions of
disgust, it may not be the case that variability in considering food
to be a disgust elicitor is clearly linked with day-to-day food
preferences.

The only individual difference variable that predicted listing
food as a disgust elicitor was age. The older the child, the more
likely they were to report uncontaminated foods as disgusting,
suggesting that this is not merely an immature or inaccurate
response seen only among very young children.

General Discussion

Across three studies, we observed frequent mention of typical
foods, not altered or marred by contamination or decay, when chil-
dren and adults were asked to list items that they found “disgust-
ing,” “gross,” or the cause of a disgust facial expression. This
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finding was observed in a study of adults who were parents of 3-
to 12-year-old children (Study 1) and in two studies of 3- to 12-
year-old children themselves (Studies 2 and 3). Although parents
frequently listed foods when thinking about what they personally
find disgusting, they were even more likely to mention foods when
responding on behalf of their child. Moreover, the more parents
viewed their child as a picky eater, as indexed by the CEBQ Food
Fussiness subscale (Wardle et al., 2001), the more likely parents
were to mention a food item when asked what their child finds dis-
gusting. Additionally, foods were frequently mentioned across
ages—they were mentioned often by adults in Study 1, and child
age was positively associated with their likelihood of listing a food
in Study 3 (indicating that the older the child, the more likely they
were to report a food). This age association was not observed in
Study 2, but taken together we do not find evidence that foods are
most likely to be mentioned by the youngest participants. An
account framing uncontaminated foods as an immature form of
disgust would predict that the youngest participants would be most
likely to mention foods as part of their conception of disgust and
we should observe fewer of these responses among older children
and adults. We found no evidence supporting this account.
Although we are cautious to not overestimate the size of our
effects (see the online supplemental materials for a discussion of
how this would happen by focusing on count data), we observed
fairly large effects in our regression models (in particular, our
Wald ¥ values for the effect of response category and its interac-
tion with condition). These findings suggest that, rather than being
a mere precursor to disgust, distaste or avoidance of uncontami-
nated foods should be considered as part of a mature system of dis-
gust, along with previously theorized elicitors (e.g., core disgust
elicitors). An important practical implication of this finding is that
children’s self-generated responses should contribute to future
child versions of disgust sensitivity scales to more accurately
reflect what children commonly find disgusting, and a similar bot-
tom-up approach could be considered in the development of scale
measures across content areas and across the life span.

To the question of how food compares to other elicitors and
whether the method of eliciting responses influenced the categories
that participants mentioned, we observe two patterns. First, while
foods were listed often, core disgust elicitors (such as bodily prod-
ucts and signs of decay or contamination) were the most often men-
tioned elicitor in each study, as might be expected from prior
studies of the development of disgust (e.g., Stevenson et al., 2010).
Second, we observed differences between the face condition (in
which participants were asked what might cause someone to pro-
duce a disgust face) and the disgusting/gross conditions (in which
participants were directly asked what is disgusting or gross). Specif-
ically, participants in the face condition were more likely to men-
tion sociomoral elicitors (such as being upset by a situation) or to
provide a response in the “other” category, which included men-
tions of nondisgust feelings or emotions (such as being too hot, too
cold, mad, or upset). In contrast, participants in the disgusting or
gross conditions were more likely to mention core disgust and
foods. From one perspective, these difference align with prior find-
ings that the disgust face is not necessarily well understood, espe-
cially by children (Widen & Russell, 2008, 2010, 2013). In fact,
some have suggested an alternative, the sick face, as a better under-
stood facial expression of disgust (Widen et al., 2013). Developing
comparable child facial stimuli or systematically evaluating the
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extent to which existing child face stimuli (e.g., the CAFE face set)
already resemble the sick face are important for future studies to
examine the development of the recognition of others’ disgust.
Nonetheless, this pattern was observed across studies and ages,
highlighting an alternative possibility that people’s thinking about
disgust varies by context (rather than reflecting errors in reasoning
about disgust). Specifically, showing participants a disgust face
(rather than asking them to report what is gross or disgusting)
directs them to think about another person, which may tap into
sociomoral reasoning. In the absence of this prompt to think about
another person, participants may rely on the disease-avoidance or
sensory aspects of disgust, therefore producing more core or food
disgust responses. In addition to considering this difference in
future studies (e.g., whether the goal is to access pathogen-related
disgust, social aspects of disgust, or both), this is an important con-
sideration in our theoretical understanding of disgust as a multifac-
eted emotion rather than a unitary construct (see Rottman et al.,
2018, for a review).

Although food pickiness was not related to children’s own refer-
ences to foods in Study 3, parents in Study 1 who perceived their
children to be pickier eaters were more likely to list foods when
asked what their child finds disgusting. One possibility is that
scales that measure other aspects of children’s picky eating may
be more relevant to children’s disgust responses than their reac-
tions to unfamiliar or new foods (which is largely what is meas-
ured by the CEBQ). For example, the Child Food Rejection Scale
has items such as “My child can accept one food one day and re-
fuse it the next day” (Rioux et al., 2017). These findings also raise
the possibility that salience can contribute to adults’ thinking about
disgust in important ways. For parents of picky eaters, a common
childhood experience (Cano et al., 2015), the food aspects of dis-
gust may be especially salient. Children reject foods across many
dimensions, including whether a liked food has touched a disliked
food (Brown et al., 2012) and a food’s texture (De Moura, 2007;
Werthmann et al., 2015), often without even tasting a food. For
parents of less picky eaters, food may be less likely to be consid-
ered, and other types of elicitors including core disgust elicitors
may be more at the forefront of parents’ thinking about their
child’s disgust reactions. Moreover, children who are picky eaters
may be more likely to have parents who are picky eaters. Although
we did not ask parents directly about their own eating behaviors,
previous studies have observed correlations between parent report
on the CEBQ and measures of their own eating on the adult ver-
sion of the questionnaire (N. Miller et al., 2020). Indeed, in our
own sample, 72 parents (60%) listed a food item for their child
and for themselves. In addition to examining the extent to which
child disgust contributes to parental stress (in terms of the daily
strain of food rejection), future studies should build upon sugges-
tions that parent displays of disgust may serve as an important part
of the disgust socialization process (Stevenson et al., 2010).

This study has several limitations, including that the majority of
participants were White, that we do not have information about
family income, and that our recruitment was limited to the United
States. Disgust is an enculturated response, such that children’s dis-
gust facial expressions vary across cultures (Camras et al., 2006)
and their reasoning about contamination can differ across locations
(Hejmadi, et al., 2004; in contrast, see Rottman et al., 2020). More-
over, the foods that are deemed acceptable to eat also differ cultur-
ally (Harris, 1998) and children make social judgments based on


https://doi.org/10.1037/emo0001042.supp

This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

FOODS AS DISGUST ELICITORS

food choice (Delesus, Gerdin, et al., 2019). For instance, in West-
ern cultures, eating insects is considered disgusting and this social
norm strongly predicted Danish adults’ avoidance in consuming
insects (Jensen & Lieberoth, 2019). Even when considering familiar
foods, British 9- and 10-year-old children often rejected a meal of
chicken and potatoes when traveling in France, citing stereotypes
about French food (De Moura, 2007). More broadly, these findings
contribute to a growing literature advocating for a perceiver-con-
structed account of emotions, rather than a universal account (Gen-
dron et al., 2018). These studies employ a free-response approach
(similar to our own) to understand emotion perception and suggest
that facial movements are perceived differently in different cultures,
with the meaning of those movements as cues to emotion con-
structed at the level of the perceiver (see also Barrett et al., 2011).
Differences in children’s and adults’ construal of the disgust face
(compared to thinking about disgust or grossness directly), along
with the diversity in disgust categories mentioned in our sample,
highlight the need for more diverse methods and studies of more
diverse cultures to fully understand the development of disgust and
other emotions. By design, these studies relied on participants to
generate responses, but that could also encourage some participants
(particularly adults or older children) to constrain their responses to
be socially desirable. Additional methods, such as implicit associa-
tions (Berger & Anaki, 2021; DelJesus et al., 2020), would also con-
tribute to our understanding of this phenomenon and the diversity
of methods used to study disgust.

In sum, our findings augment previous research on child disgust
elicitors and illustrate how uncontaminated foods are an important
disgust elicitor for 3-to-12-year-old children and adults. Our
results highlight the need for child disgust measures to incorporate
explicit child reports as response categories, which promises to
contribute to a broader literature across ages (Gendron et al.,
2018) and domains of study (C. F. Miller et al., 2009) that could
reveal the importance of discovery-based or bottom-up approaches
to understanding cognition and emotion. Furthermore, the relation
between picky eating and food as a disgust elicitor in children
emphasizes the need to study family processes as part of the devel-
opment of disgust.
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