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Abstract

Does contextual information about disgust influence children’s food consumption and subjective
experience of taste? Three- to 8-year-old children (N = 60) were presented with two identical
foods, yet children were led to believe that one food had been contaminated by snheezing and
licking, while the other was clean. When given the opportunity to eat the foods, 5- to 8-year-old
children consumed more clean food and rated the clean food’s taste more positively; younger
children did not distinguish between the foods. The relation between contamination and subjective
taste held even among children who ate both foods and had direct evidence that they were
identical. These data indicate that children’s consumption behavior and food preferences are
influenced by information external to foods themselves.
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Food preferences vary widely across cultures. Substances that are viewed as staples or
delicacies in some cultures are sometimes considered disgusting and unacceptable to eat in
others. For example, insects are part of the daily diet in some cultures, but other cultures
treat the consumption of insects as revolting (Van Huis et al., 2013). Moreover, religious
prohibitions of particular foods (e.g., pork, shellfish) are often justified on the basis of
cleanliness: Observant members of some religious groups abstain from eating the flesh of
animals that are considered to be unclean in order to avoid contamination, whereas people
from different religious or cultural backgrounds regularly eat those same foods and do not
find them offensive (Rozin, Haidt, & McCauley, 2000). Given that people from different
cultures are presumably not born with radically different gustatory systems, adapting one’s
own taste preferences and food choices to match those endorsed by one’s culture is an
important problem of development.
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The present research explores the impact of context—any information external to a food
itself and not related to the food’s actual ingredients or composition—on children’s
evaluations and consumption of foods. In this case, children learned that one food had been
ostensibly contaminated. Critically, the foods presented to children showed no visible signs
of contamination, thus allowing us to test the impact of a disgust context on children’s
consideration of otherwise identical foods.

Previous research provides ample evidence that children are sensitive to the sensory
properties of foods. Beginning as newborns, children like foods that are sweet and salty and
dislike foods that are sour and bitter (Birch, 1990; 1999; Desor, Maller & Turner, 1973;
Mennella, Lukasewycz, Griffith, & Beauchamp, 2011; Ventura & Mennella, 2011). The
same innate taste biases are observed across cultures and may have evolved to encourage
consumption of high-calorie foods that are beneficial for early physical growth (Birch, 1999;
Coldwell, Oswald, & Reed, 2009; Ventura & Mennella, 2011). In addition to innate taste
biases, infants’ and children’s preferences are guided by a bias for familiar flavors
(Aldridge, Dovey, & Halford, 2009; Hausner, Nicklaus, Issanchou, Mglgaard, & Magller,
2010; Mennella, Jagnow, & Beauchamp, 2001). For example, infants prefer flavors to which
they have been exposed prenatally (Mennella et al., 2001; see also Hausner et al., 2010), and
children are more likely to eat a food whose flavor matches one they have experienced
before (Birch & Marlin, 1982; Liem & de Graaf, 2004; Liem & Mennella, 2002).

Nonetheless, sensory properties alone do not always provide sufficient information to decide
if something is good to eat. For example, edible plants and mushroom can look similar to
poisonous ones—especially to naive foragers. Ingesting various items in order to discover
which substances are safe and which are dangerous could therefore expose the body to
unpleasant or even lethal consequences (see Wertz & Wynn, 2014a, 2014b). Furthermore,
foods that are prohibited by particular cultural or religious norms might share many
overlapping sensory properties with foods that are considered appropriate to eat (e.g., beef
vs. pork for Muslims vs. Hindus), so missing key pieces of cultural knowledge could leave
individuals open to errors and penalties from their cultural group. In these situations,
contextual information is necessary to discern what is safe or acceptable to eat from what is
dangerous or unacceptable to eat. As such, attending to the environment in which a food is
presented, the reaction of a person after eating a food, or the group membership of the
person eating a food might all be useful strategies when learning what to eat.

For adults, it is clear that contextual information (including social, political, and religious
knowledge) influences food selection and taste preferences; this influence is observed in
adults’ behavior and neural response to foods (e.g., Bohannon, Goldstein, &
Herschkowitsch, 2010; De Araujo, Rolls, Velazco, Margot, & Cayeux, 2005; Herman, Roth,
& Polivy, 2003; Lee, Frederick, Ariely, 2006; McClure, Li, Tomlin, Cypert, Montague, &
Montague, 2004; McFerran, Dahl, Fitzsimons, & Morales, 2010; Morrot, Brochet, &
Dubourdieu, 2001; Rozin et al., 2000). Yet, prior research with children suggests that
learning what foods to avoid might occur over a protracted period of development. As
illustration, children younger than two years of age are more likely than any other age group
to accidentally ingest toxic substances (Cashdan, 1994). Research by Rozin and colleagues
suggests that reasoning about contaminated, disgusting, or dangerous foods requires children
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to understand the presence and operation of invisible entities—a notion that might be
particularly difficult for young children to comprehend (e.g., Rozin & Fallon, 1987). For
instance, when presented with vignettes describing events that could contaminate a glass of
juice (e.g., introducing a bug, hair, or poison), 3- to 5-year-old children were willing to
endorse the juice as acceptable to drink if the contaminating item was simply removed.
Older children and adults were less likely to endorse the juice as safe to drink—and many
maintained this belief even after the glass had been washed (Fallon, Rozin, & Pliner, 1984).
In a related series of demonstrations, children under five years of age were sometimes
willing to eat disgusting substances or contaminated items (e.g., imitation feces made from
limburger cheese and peanut butter or juice containing a human hair; Rozin, Fallon, &
Augustoni-Ziskind, 1985; Rozin, Hammer, Oster, Horowitz, & Marmora, 1986).

While studies on the development of disgust find that young children fail to use important
contextual cues to guide their eating behavior and evaluations of foods, research in domains
outside of the disgust literature suggests that, in some situations, young children are
sensitive to contextual information when approaching foods. Researchers interested in social
cognition and marketing have found that context can influence children’s eating behavior
and evaluations of foods in the preschool and early school years. Specifically, the presence
of social partners or the behaviors of social models influences children’s food choices. For
instance, increasing social interaction while eating (e.g., providing positive attention from
caregivers or manipulating the size or composition of a participating peer group) increases
infants” and children’s food consumption (Lumeng & Hillman, 2007; Lumeng, Patil, &
Blass, 2007; Salvy, Vartanian, Coelho, Jarrin, & Pliner, 2008). Additionally, children look
to social models for input when deciding whether to eat an unfamiliar or previously disliked
food (Addessi, Galloway, Visalberghi, & Birch, 2005; Birch, 1980; Birch, Zimmerman, &
Hind, 1980; Greenhalgh, Dowey, Horne, Lowe, Griffiths, & Whitaker, 2009; Harper &
Sanders, 1975), and they are particularly swayed by models whose social group membership
(e.g., gender or age) matches their own (Birch et al., 1980; Duncker, 1938; Frazier, Gelman,
Kaciroti, Russell, & Lumeng, 2012; Hendy & Raudenbush, 2000; Shutts, Banaji, & Spelke,
2010). Related research conducted in the field of food marketing suggests that children
prefer foods whose packaging features familiar brand labels (e.g., McDonald’s) and pictures
of popular cartoon characters (e.g., characters from Sesame Street) to foods that are not
accompanied by familiar brands or popular characters (Kotler, Schiffman, & Hanson; 2012;
Lapierre, Vaala, & Linebarge, 2011; Levin & Levin, 2010; Roberto, Baik, Harris, &
Brownell, 2010; Robinson, Borzekowski, Matheson, & Kraemer, 2007).

The present research investigated 3- to 8-year-old children’s food consumption and
evaluation of taste for ostensibly clean versus contaminated foods. Past studies examining
children’s understanding of contamination have typically presented children with single
foods in isolation, often in situations where the foods’ actual physical properties differ (e.g.,
Rozin et al., 1985; Rozin et al., 1986; Stevenson, Oaten, Case, Repacholi, & Wagland, 2010)
or have elicited hypothetical judgments rather than providing children with real foods to
taste (e.g., Au, Sidle, & Rollins, 1993; Fallon et al., 1984). The current method employs
insights gained from both the social cognition and food marketing literatures: Here we
provide children with an opportunity to compare clean and contaminated foods that have
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identical physical properties to one another, and then we measure children’s evaluations and
actual consumption of real foods. Our method may more sensitively assess children’s
avoidance of contaminated foods and could shed light on how different contexts can alter
children’s eating behavior and attitudes about foods.

In the present study, we manipulated whether foods appeared to be clean or contaminated:
Children watched videos in which two actors each ate and positively endorsed a food; one
actor also contaminated her food by sneezing in it. Then, the two actors appeared to hand the
foods directly to the child, creating the illusion that participants could actually eat the same
foods they saw offered by the actors onscreen. Clean and contaminated foods featured the
same substance (applesauce, a generally familiar and appealing food), thus any differences
in children’s consumption or evaluations could not be driven by intrinsic properties of the
foods.

Participants included 60 children (28 boys, 32 girls; M = 5.92 years, range = 3.15-8.61
years) from the Chicago area. There were 20 children in each of three age groups: 3- to 4-
year-olds, 5- to 6-year-olds, and 7- to 8-year-olds. Children were excluded if they did not
want to complete the full study (N = 4) or if their parents interfered with the study (e.g.,
encouraged or discouraged children from eating; N = 2).

Parents of participants were asked to report at what time their child had last eaten, how
much their child liked applesauce, and how often their child ate applesauce. All but one
parent completed this questionnaire.

Materials and procedure

Upon entering the testing room, the experimenter introduced participants to a video of two
female actors whose images were projected onto a large screen (approximately 172 cm x 61
cm). Pre-recorded videos showed each actor seated at a table with a bowl and spoon in front
of her; one bowl was red and the other was blue. The experimenter introduced the actors and
the procedure to the participant, saying, “You are going to see them try some shacks, and
then you will get a chance to try the same snacks yourself.”

Children then watched familiarization videos in which each actor (in sequential order) ate
the food in front of her. Both actors appeared to enjoy the food they ate; they both smiled
and said, “Mmm! Maybe you want to try some.” One actor put an unused spoon into her
bowl after eating, saying, “Here is a new spoon for you.” The other actor licked her spoon,
sneezed into her bowl, and put her used spoon into her bowl after eating, saying, “I’ll leave
my spoon in here for you.” Each familiarization video played for approximately 15 s.
Children then saw a final video in which both actors lowered their bowls toward the bottom
of the screen (see Figure 1).

In the testing room, a white foam core box sat on a large table in front of the screen. The box
was situated such that, from the participant’s perspective, the actors in the video appeared to
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lower their bowls into the box. The red and blue bowls shown onscreen were hidden inside
the box and were each loaded with a single-serving cup (approximately 111 grams) of
Mott’s Original Natural Applesauce and a plastic spoon. A still frame of both actors
(without their bowls) remained onscreen for the remainder of the session.

After the bowl-lowering event, the experimenter opened the box to reveal bowls that were
identical to those in the videos (see Figure 2). The bowls were attached to a tray that sat on
top of a track, which enabled the experimenter to push the tray forward toward the
participant. The experimenter pushed the foods toward the child and said, “Go ahead and try
what you want.” Children were given 30 s to try the foods. The experimenter sat in the back
of the room and read a magazine while the child ate. If children questioned the experimenter
or commented about the foods, the experimenter responded neutrally by saying, “ok” or
“you can do whatever you want,” and did not encourage or discourage children from eating
either food.

After 30 s, children were asked to evaluate the foods. All participants were asked to indicate
which food was “more yummy.” If children responded that the foods tasted the same, this
answer was also accepted. Next, participants rated each food on a 5-point Likert scale
composed of cartoon faces with different expressions that increased in positivity from left
(“not yummy at all”) to right (“really really yummy”).

After answering the evaluation questions, children were allowed to continue eating until
they told the experimenter they were finished. Test sessions were videotaped so that
children’s eating behavior could be coded offline.

The lateral position and bowl color of the contaminating actor were counterbalanced across
participants. Half of participants saw Actor A sneeze, while the other half saw Actor B
sneeze. Test questions were presented in the same order to all participants and the
experimenter always asked children to evaluate the bowl on the left first.

Consumption

Six out of 60 participants did not consume either food (four 3- to 4-year-olds, two 5- to 6-
year-olds). Among the remaining 54 participants who ate at least one food, 34 participants
ate both foods (eleven 3- to 4-year-olds, fourteen 5- to 6-year-olds ages, and nine 7- to 8-
year-olds), 17 ate only the clean food (two 3- to 4-year-olds, four 5- to 6-year-olds ages, and
eleven 7- to 8-year-olds), and 3 ate only the contaminated food (3- to 4-year-olds only).
Examining children’s first bite taken, 5- to 8-year-olds were more likely to eat the clean
food before the contaminated food (15/18 and 16/20 respectively; binomial test: ps<.01),
but 3- to 4-year-olds were more likely to eat the contaminated food first (13/16; p = .02)1.

lThough we observed a significant difference in 3- to 4-year-old children’s first choice (in favor of the contaminated food), they did
not differentiate between the clean and contaminated foods for any other measure.
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Children’s consumption was measured as the number of bites they took of each food during
the test session.2 A repeated-measures ANOVA including food type as a within-subjects
factor and age group and gender as between-subjects factors revealed a significant effect of
food type (clean vs. contaminated), F(1, 54) = 11.3, p =.001, and a significant interaction
between food type and age group, F(2, 54) = 4.86, p = .01. Children ate significantly more
clean food than contaminated food (Mcjean = 4.9 bites, M¢ontam = 2.07 bites), t(59) = 3.17, p
=.002, d = 0.41. This effect held for 5- to 8-year-old children (5-6-years: t(19) = 1.97, p=.
06, d = 0.44; 7-8-years: t(19) = 3.18, p = .005, d = 0.71), but not for 3- to 4-year-old
children, t(19) = -.49, p= .63, d = 0.11 (see Figure 3). Interestingly, the positive effect we
observed among 5- to 8-year-old children was not driven exclusively by the participants who
only ate a single food. Among 5- to 8-year-old children, the 23 children who sampled both
foods ate more clean food than contaminated food (Mcjean = 4.26 bites, Mcontam = 2.91
bites), t(22) = 2.47, p= .02, d = 0.52. There was no main effect of gender or interaction
between gender and food type on children’s consumption, p = .96 and .49, respectively.

Forced-choice—Seven of the 60 participants responded that the foods tasted the same
when asked which food was “more yummy” (two 3- to 4-year-olds, two 5- to 6-year-olds,
three 7- to 8-year-olds). Among the 53 children who did select one food as more yummy, 5-
to 8-year-old children selected the clean food (5- to 6-years: 16/18; 7- to 8-years: 14/17;
binomial test: both ps<.01), while 3- to 4-year-old children showed no preference between
the foods (7/18 chose clean, p = .48).

Scale ratings—A repeated-measures ANOVA including food type as a within-subjects
factor and age group and gender as between-subjects factors revealed a significant effect of
food type (clean vs. contaminated), F(1, 54) = 24.3, p <.001, and a significant interaction
between food type and age group, F(2, 54) = 12.5, p < .001. Children rated clean foods as
yummier than contaminated foods (min = 0, max = 4; Mgjean = 3.22, M¢ontam = 2.39), t(59) =
4.18, p<.001, d = 0.54. This effect again held for participants in the older age groups (5- to
6-years: t(19) = 6.32, p<.0001, d = 1.41; 7- to 8-years: t(19) = 4.28, p < .0001, d = 0.96),
but not for 3- to 4-year-old children, t(19) = -.64, p= .53, d = 0.14 (see Figure 4).

To explore whether 5- to 8-year-old children’s positive evaluation of clean foods held even
among children who sampled both (identical) foods, we conducted a separate analysis on the
scale ratings of 5- to 8-year-olds who ate both foods and found the same effects: Even
children who ate both foods (and thus had actual sensory input providing evidence that the
two foods were identical) rated the clean food as more yummy than the contaminated food
(Mclean = 3.61, Mgntam = 2.17), t(22) = 3.98, p = .001, d = 0.83. Again, we found no main
effect of gender or interaction between gender and food type (clean vs. contaminated) on
children’s evaluations (p = .98 and .65, respectively).

2\We also measured children’s consumption in grams for all but two of the participants. Grams and bites taken were highly correlated
(rs>.9, ps<.001); consistent main results were observed if analyses were conducted using grams rather than bites.
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Parent Questionnaire

We asked parents to estimate how recently children had eaten before they arrived for their
appointment. Three parents did not report when their child had last eaten and two children
had fasted overnight (and thus were excluded from analyses as outliers). Children on
average had not eaten for approximately two hours before test (N = 55, M = 138 minutes, SE
=10.63). Time fasted was not significantly correlated with the amount of clean (r = 0.12, p
=.37) or contaminated (r = 0.15, p = .27) food that children consumed.

We also asked parents to indicate how much their children liked applesauce and how often
they ate applesauce. Parents were provided with a 7-point scale for each question, ranging
from “1 — hates applesauce” to “7 — loves applesauce” for liking and “1 — never” to “7 —
daily” for frequency. When asked how much their children like applesauce, 52/59 chose “4”
(neutral) or higher on the scale; among these, 25 chose “7” (loves applesauce). Additionally,
48/59 parents reported that their children ate applesauce at least occasionally (“4” or higher
on the frequency scale). Although reported enjoyment of applesauce was correlated with
reported frequency of eating (r = 0.85, p <.001), neither was significantly correlated with
the amount of clean or contaminated food that children ate in the study (ps > .18) or with
children’s evaluations of clean and contaminated food in the study (ps > .65).

Discussion

Five- to 8-year-old children who were given two foods and led to believe one food was
clean while another was contaminated ate more of the “clean” than the “contaminated” food,
and also rated the former as yummier than the latter. Thus, children’s food consumption and
evaluations are sensitive to contextual information about contamination. The present
research dovetails with previous evidence showing that contextual information can serve as
a powerful guide to children’s food consumption and evaluation, but extends past research
in important ways. In the present study, children had the opportunity to consume and
evaluate two real foods (rather than judging hypothetical food choices) that only differed on
the basis of presented information about contamination. Children could choose whether or
not to eat each food and the foods were identical and equally familiar to children, so the
differences in children’s consumption and evaluation documented here could not be based
on any intrinsic properties of the foods. Instead of recruiting sensory information alone, 5- to
8-year-old children in the present research used contextual information (whether foods were
supposedly clean or contaminated) to guide the amount of food they consumed and their
evaluations of each food. These findings go beyond past research documenting the
development of children’s reasoning about contamination to show that subtle cues can
effectively impact children’s choice, consumption, and evaluation of otherwise identical
foods.

The present research also provides converging evidence that children’s sensitivity to
contamination increases with age. While children between 5 and 8 years of age avoided
contaminated foods and evaluated contaminated foods as tasting worse than clean foods, 3-
and 4-year-old children did not differentiate between clean and contaminated foods in this
study. How should the performance of the youngest participants be interpreted? One
possibility is that 3- to 4-year-old children are not very sensitive to information about
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disgust and contamination. Understanding contamination requires that children realize that
two perceptually similar items can be different and that nonvisible particles such as germs
can be present and cause illness— and past research demonstrates that 3- and 4-year-old
children find such concepts difficult to understand (Au et al., 1993; Fallon et al., 1984;
Rozin et al., 1986; Stevenson et al., 2010). In light of these issues, the fact that foods looked
identical at test may have made responding to them differently especially difficult. An
alternative explanation for the performance of 3- and 4-year-old children here is that our
method failed to detect young children’s sensitivity to disgust information. For example, 3-
and 4-year-old children may not have actually believed that the presented foods were the
exact same foods eaten by the actors in the videos; in this case, they would have had no
reason to prefer one food over the other. Yet, studies using a similar video presentation
method have revealed discriminatory food selection behavior on the part of 12-month-old
infants (Shutts, Kinzler, McKee, & Spelke, 2009), therefore we think it is likely that 3- and
4-year-old children in theory could have distinguished between the two foods in our
displays. It is nonetheless possible that alternative measures or tasks could reveal evidence
of disgust sensitivity earlier in development than we report here: As one example, 18-
month-old to 6-year-old children avoid foods that have been in contact with a disliked food
(Brown & Harris, 2012; Brown, Harris, & Lines, 2012). Thus, future research investigating
the situations in which contamination sensitivity may emerge earlier than 5 years of age will
be fruitful for future research.

Relatedly, future research is necessary to understand the scope of contexts that might either
decrease or heighten children’s sensitivity to contamination. For instance, asking children to
fast before the test session, or providing an especially desirable contaminated food, may
decrease children’s mativation to avoid contaminated foods. The identity of the informant
providing information about foods may also influence children’s disgust sensitivity.
Children may be more likely to avoid contaminated foods when information about the
food’s contamination has been provided by people that children know (e.g., parents or
siblings) or by people that children view as members of their ingroup. Yet, previous research
suggests that children accept foods that were eaten by peers, teachers, and people who share
participants’ social group membership, rather than less familiar individuals (e.g., Birch et
al., 1980; Frazier et al., 2012; Hendy & Raudenbush, 2000; Salvy et al., 2008; Shultts,
Banaji, & Spelke, 2012; Shutts et al., 2009). Thus, children might be willing to overlook
contamination information if it is presented in a supportive social context. Studies that
investigate how different informants, foods, or states of satiety affect children’s
consumption and evaluations of clean and contaminated foods, and whether that impact
differs across development, would be fruitful topic for future research.

The current approach may present opportunities for developmental psychologists to
contribute to efforts to improve public health. Childhood overweight and obesity have
increased at alarming rates in recent years and being overweight in childhood is linked to
health concerns later in life (Cunningham, Kramer, & Narayan, 2014; Freedman et al., 2005;
Nader et al., 2006; Ogden, Carroll, Curtin, Lamb, & Flegal, 2010), but basic research
conducted by developmental psychologists has the potential to create new tools to address
these issues. The methods used in this study may be especially useful to provide insight into
children’s developing beliefs about food and eating because they demonstrate that subtle
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manipulations could have important consequences for children’s food choices. Even though
both actors in the present study positively endorsed their foods and presented a familiar food
that children typically like to eat (applesauce), we still observed that children differentiated
between clean and contaminated foods. As a further illustration of the subtleties in young
children’s reasoning, other research reveals that young children are capable of surprisingly
sophisticated reasoning about nutrition and disease transmission when provided with a
strong conceptual framework, which can in turn increase children’s healthy behaviors,
including eating healthy foods and sanitizing their hands before preparing meals (Au, Chan,
Chan, Cheung, Ho, & Ip, 2008; Gripshover & Markman, 2013). Children’s reliance on
contextual information when consuming and evaluating foods might be similarly observed
in contexts that promote healthy food choices, potentially resulting in an increase in
children’s intake and enjoyment of healthy foods.

Acknowledgments

This research was supported by NICHD grant R01 HD070890 to KDK and KS and an NSF Graduate Research
Fellowship to JMD. We thank Jennifer Galamba and Emily Gerdin for help running subjects and Alex Shaw,
members of the Development of Social Cognition Lab, and two anonymous reviewers for helpful comments on a
previous version of the manuscript.

References

Addessi E, Galloway AT, Visalberghi E, Birch LL. Specific social influences on the acceptance of
novel foods in 2-5-year-old children. Appetite. 2005; 45:264-271.10.1016/j.appet.2005.07.007
[PubMed: 16239048]
Aldridge V, Dovey TM, Halford JCG. The role of familiarity in dietary development. Developmental
Review. 2009; 29:32-44.10.1016/j.dr.2008.11.001
Au TKF, Chan CK, Chan TK, Cheung MW, Ho J, Ip GW. Folkbiology meets microbiology: A study
of conceptual and behavioral change. Cognitive psychology. 2008; 57(1):1-19.10.1016/j.cogpsych.
2008.03.002 [PubMed: 18457822]
Au TK, Sidle AL, Rollins KB. Developing an intuitive understanding of conservation and
contamination: Invisible particles as a plausible mechanism. Developmental Psychology. 1993;
29(2):286-299.10.1037/0012-1649.29.2.286
Birch LL. Effects of peer model’s food choices and eating behaviors on preschoolers’ food
preferences. Child Development. 1980; 51:489-496.10.2307/1129283
Birch LL. Development of food acceptance patterns. Developmental Psychology. 1990; 26(4):515—
519.10.1037/0012-1649.26.4.515
Birch LL. Development of food preferences. Annual Review of Nutrition. 1999; 19(1):41-62.10.1146/
annurev.nutr.19.1.41
Birch LL, Marlin DW. I don’t like it; | never tried it: effects of exposure on two-year-old children’s
food preferences. Appetite. 1982; 3(4):353-360.10.1016/S0195-6663(82)80053-6 [PubMed:
7168567]
Birch LL, Zimmerman Sl, Hind H. The influence of social-affective context on the formation of
children’s food preferences. Child Development. 1980; 51:856-861.10.2307/1129474
Bohannon J, Golstein R, Herschkowitsch A. Can people distinguish paté from dog food? Chance.
2010; 23(2):43-46.10.1007/s00144-010-0022-1

Brown SD, Harris G. Disliked food acting as a contaminant during infancy. A disgust based
motivation for rejection. Appetite. 2012; 58(2):535-538.10.1016/j.appet.2012.01.010 [PubMed:
22266171]

Brown SD, Harris G, Bell L, Lines LM. Disliked food acting as a contaminant in a sample of young
children. Appetite. 2012; 58:991-996.10.1016/j.appet.2012.02.047 [PubMed: 22381513]

Appetite. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

DeJesus et al.

Page 10

Cashdan E. A sensitive period for learning about food. Human Nature. 1994; 5:279-291.10.1007/
BF02692155 [PubMed: 24214627]

Coldwell SE, Oswald TK, Reed D. A marker of growth differs between adolescents with high vs. low
sugar preference. Physiology and Behavior. 2009; 96(4-5):574-79.10.1016/j.physbeh.2008.12.010
[PubMed: 19150454]

Cunningham SA, Kramer MR, Narayan KMV. Incidence of childhood obesity in the United States.
New England Journal of Medicine. 2014; 370(5):403-411.10.1056/NEJM0a1309753 [PubMed:
24476431]

De Araujo IE, Rolls ET, Velazco MI, Margot C, Cayeux I. Cognitive modulation of olfactory
processing. Neuron. 2005; 46:671-679.10.1016/j.neuron.2005.04.021 [PubMed: 15944134]

Desor JA, Maller O, Turner RE. Taste in acceptance of sugars by human infants. Journal of
Comparative and Physiological Psychology. 1973; 84(3):496-501.10.1037/h0034906 [PubMed:
4745817]

Duncker K. Experimental modification of children’s food preferences through social suggestion. The
Journal of Abnormal & Social Psychology. 1938; 33:489-507.10.1037/h0056660

Fallon AE, Rozin P, Pliner P. The child’s conception of food: The development of food rejections with
special reference to disgust and contamination sensitivity. Child Development. 1984; 55(2):566—
575.10.2307/1129968 [PubMed: 6723447]

Frazier BN, Gelman SA, Kaciroti N, Russell JW, Lumeng JC. I’ll have what she’s having: The impact
of model characteristics on children’s food choices. Developmental Science. 2012; 15:87-
98.10.1111/j.1467-7687.2011.01106.x [PubMed: 22251295]

Freedman DS, Khan LK, Serdula MK, Dietz WH, Srinivasan SR, Berenson GS. The relation of
childhood BMI to adult adiposity: The Bogalusa Heart Study. Pediatrics. 2005; 115:22—
27.10.1542/peds.2004-0220 [PubMed: 15629977]

Greenhalgh J, Dowey AJ, Horne PJ, Lowe CF, Griffiths JH, Whitaker CJ. Positive- and negative peer
modeling effects on young children’s consumption of novel blue foods. Appetite. 2009; 52(3):
646—653.10.1016/j.appet.2009.02.016 [PubMed: 19501762]

Gripshover SJ, Markman EM. Teaching young children a theory of nutrition: Conceptual change and
the potential for increased vegetable consumption. Psychological Science. 2013; 24(8):1541-
1553.10.1177/0956797612474827 [PubMed: 23804961]

Harper LV, Sanders KM. The effect of adults’ eating on young children’s acceptance of unfamiliar
foods. Journal of Experimental Child Psychology. 1975; 20:206—
214.10.1016/0022-0965(75)90098-3

Hausner H, Nicklaus S, Issanchou S, Mglgaard C, Mgller P. Breastfeeding facilitates acceptance of a
novel dietary flavour compound. Clinical Nutrition. 2010; 29:141-148.10.1016/j.eclnm.
2009.06.024 [PubMed: 19962799]

Hendy HM, Raudenbush B. Effectiveness of teacher modeling to encourage food acceptance in
preschool children. Appetite. 2000; 34:61-76.10.1006/appe.1999.0286 [PubMed: 10744893]

Herman CP, Roth DA, Polivy J. Effects of the presence of others on food intake: A normative
interpretation. Psychological Bulletin. 2003; 129(6):873-886.10.1037/0033-2909.129.6.873
[PubMed: 14599286]

Kotler JA, Schiffman JM, Hanson KG. The influence of media characters on children’s food choices.
Journal of Health Communication: International Perspectives. 2012; 17(8):886—
898.10.1080/10810730.2011.650822

Lapierre MA, Vaala SE, Linebarger DL. Influence of licensed spokescharacters and health cues on
children’s ratings of cereal taste. Archives of Pediatric & Adolescent Medicine. 2011; 165(3):229-
234.10.1001/archpediatrics.2010.300

Lee L, Frederick S, Ariely D. Try it, you’ll like it: The influence of expectation, consumption, and
revelation on preferences for beer. Psychological Science. 2006; 17(12):1054-1058.10.1111/j.
1467-9280.2006.01829.x [PubMed: 17201787]

Levin AM, Levin IP. Packaging of healthy and unhealthy food products for children and parents: The
relative influence of licensed characters and brand names. Journal of Consumer Behaviour. 2010;
9:393-402.10.1002/ch.326

Appetite. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

DeJesus et al.

Page 11

Liem DG, de Graaf C. Sweet and sour preferences in young children and adults: Role of repeated
exposure. Physiology and Behavior. 2004; 83(3):421-429.10.1016/j.physbeh.2004.08.028
[PubMed: 15581664]

Liem DG, Mennella JA. Sweet and sour preferences during childhood: Role of early experiences.
Developmental Psychobiology. 2002; 41(4):388-395.10.1002/dev.10067 [PubMed: 12430162]

Lumeng JC, Hillman KH. Eating in larger groups increases food consumption. Archives of Disease in
Childhood. 2007; 92:384-387.10.1136/adc.2006.103259 [PubMed: 17301111]

Lumeng JC, Patil N, Blass EM. Social influences on formula intake via suckling in 7 to 14-week-old
infants. Developmental Psychobiology. 2007; 49:351-361.10.1002/dev.20221 [PubMed:
17455226]

McClure SM, Li J, Tomlin D, Cypert KS, Montague LM, Montague PR. Neural correlates of
behavioral preference for culturally familiar drinks. Neuron. 2004; 44(2):379-387.10.1016/
j.neuron.2004.09.019 [PubMed: 15473974]

McFerran B, Dahl DW, Fitzsimons GJ, Morales AC. I’'ll have what she’s having: Effects of social
influence and body type on the food choices of others. Journal of Consumer Research. 2010;
36(6):915-929.10.1086/644611

Mennella JA, Jagnow CP, Beauchamp GK. Prenatal and postnatal flavor learning by human infants.
Pediatrics. 2001; 107:E88.10.1542/peds.107.6.688 [PubMed: 11389286]

Mennella JA, Lukasewycz LD, Griffith JW, Beauchamp GK. Evolution of the Monell forced-choice,
paired-comparison tracking procedure for determining sweet taste preferences across the lifespan.
Chemical Senses. 2011; 36(4):345-355.10.1093/chemse/bjq134 [PubMed: 21227904]

Morrot G, Brochet F, Dubourdieu D. The color of odors. Brain and Language. 2001; 79(2):309-
320.10.1006/brIn.2001.2493 [PubMed: 11712849]

Nader PR, O’Brien M, Houts R, Bradley R, Belsky J, Crosnoe R, Friedman S, Mei Z, Susman EJ.
Identifying risk for obesity in early childhood. Pediatrics. 2006; 118:e594—e601.10.1542/peds.
2005-2801 [PubMed: 16950951]

Ogden CL, Carroll MD, Curtin LR, Lamb MM, Flegal KM. Prevalence of High Body Mass Index in
US Children and Adolescents, 2007-2008. Journal of the American Medical Association. 2010;
303:242-249.10.1001/jama.2009.2012 [PubMed: 20071470]

Roberto CA, Baik J, Harris JL, Brownell KD. Influence of licensed characters on children’s taste and
snack preferences. Pediatrics. 2010; 126(1):88-93.10.1542/peds.2009-3433 [PubMed: 20566614]

Robinson TN, Borzekowski DLG, Matheson DM, Kraemer HC. Effects of fast food branding on
young children’s taste preferences. Archives of Pediatric & Adolescent Medicine. 2007; 161(8):
792-797.10.1001/archpedi.161.8.792

Rozin P, Fallon AE. A perspective on disgust. Psychological Review. 1987; 94(1):23—
41.10.1037/0033-295X.94.1.23 [PubMed: 3823304]

Rozin P, Fallon AE, Augustoni-Ziskind M. The child’s conception of food: The development of
contamination sensitivity to “disgusting” substances. Developmental Psychology. 1985; 21(6):
1075-1079.10.1037/0012-1649.21.6.1075

Rozin, P.; Haidt, J.; McCauley, CR. Disgust. In: Lewis, M.; Haviland-Jones, JM., editors. The
Handbook of Emotions. 2. New York: The Guilford Press; 2000. p. 637-653.

Rozin P, Hammer L, Oster H, Horowitz T, Marmora V. The child’s conception of food: Differentiation
of categories of rejected substances in the 16 months to 5 year age range. Appetite. 1986; 7:141—
151.10.1016/S0195-6663(86)80014-9 [PubMed: 3740830]

Salvy SJ, Vartanian LR, Coelho JS, Jarrin D, Pliner PP. The role of familiarity on modeling of eating
and food consumption in children. Appetite. 2008; 50:514-518.10.1016/j.appet.2007.10.009
[PubMed: 18068854]

Shutts K, Banaji MR, Spelke ES. Social categories guide young children’s preferences for novel
objects. Developmental Science. 2010; 13:599-610.10.1111/j.1467-7687.2009.00913.x [PubMed:
20590724]

Shutts K, Kinzler KD, McKee C, Spelke ES. Social information guides infants’ selection of foods.
Journal of Cognition and Development. 2009; 10(1-2):1-17.10.1080/15248370902966636
[PubMed: 19809590]

Appetite. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

DeJesus et al.

Page 12

Slaughter V, Ting C. Development of ideas about food and nutrition from preschool to university.
Appetite. 2010; 55(3):556-564.10.1016/j.appet.2010.09.004 [PubMed: 20837074]

Stevenson RJ, Oaten MJ, Case TI, Repacholi BM, Wagland P. Children’s response to adult disgust
elicitors: Development and acquisition. Developmental Psychology. 2010; 46(1):165—
177.10.1037/a0016692 [PubMed: 20053015]

Van Huis, A.; Van ltterbeeck, J.; Klunder, H.; Mertens, E.; Halloran, A.; Muir, G.; Vantomme, P.
Edible insects: Future prospects for food and feed security. Rome: Food and Agriculture
Organization of the United Nations; 2013.

Ventura AK, Mennella JA. Innate and learned preferences for sweet taste during childhood. Current
Opinion in Clinical Nutrition and Metabolic Care. 2011; 14:379-384.10.1097/MCO.
0b013e328346df65 [PubMed: 21508837]

Wertz AE, Wynn K. Selective social learning of plant edibility in 6- and 18-month-old infants.
Psychological Science. 2014; 25(4):874-882.10.1177/0956797613516145 [PubMed: 24477965]

Wertz AE, Wynn K. Thyme to touch: Infants possess strategies that protect them from dangers posed
by plants. Cognition. 2014; 130:44-49.10.1016/j.cognition.2013.09.002 [PubMed: 24161794]

Appetite. Author manuscript; available in PMC 2016 April 01.



DelJesus et al. Page 13

Appetite. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

wdudsnuel Joyny vd-HIN

DeJesus et al.

Page 14

Figure 1.
Still frames of video presentation. One actor ate her food and did not sneeze (Frame 1); the

other actor ate her food and then sneezed into the bowl (Frame 2). Each actor handed her
bowl forward (Frame 3) and remained on screen for the remainder of the session (Frame 4).
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Figure 2.
Stimuli and box apparatus from the participant’s view at test.
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Figure 3.
Children’s consumption by age group.
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Figure 4.
Children’s responses on the Likert evaluation scale by age group.
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