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Abstract:

Can brief messages about health influence children’s consumption of identical foods? Across a
series of studies, we manipulated children’s consumption of identical foods (fruit sauces) by
pairing those foods with brief messages about each food’s health status. What initially appeared
to be a preference for foods described as healthy among 5- to 6-year-old children (Studies 1-2)
actually reflected a preference for alternatives to foods described as unhealthy (Studies 3-5),
including comparison foods that were described with negative or neutral content. Although the 2
foods on each trial were identical, children consistently ate more of the alternative to a food
described as unhealthy. Similar effects were observed among 8- to 9-year-old children (Study 6).
These results demonstrate that children’s eating behavior is affected by messages they receive
from other people, including messages about health. Further, these studies reveal basic
psychological mechanisms that contribute to children’s choices among foods, which could lead
to effective interventions in the food domain.
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Article:

Learning what to eat is a critical problem of development. Several human food preferences are
observed early in life and across cultures. From infancy, humans prefer sweet and salty flavors
(which signal that foods are calorically dense) and avoid bitter flavors (which signal that foods
could be toxic; Birch, 1990, 1999; Coldwell, Oswald, & Reed, 2009; Mennella, Finkbeiner,
Lipchock, Hwang, & Reed, 2014; Mennella, Lukasewycz, Griffith, & Beauchamp,

2011; Ventura & Mennella, 2011). Children and adults also prefer foods they have eaten before
and avoid things they have not tried or that they associate with sickness (Aldridge, Dovey, &
Halford, 2009; Bernstein, 1978, 1994; Birch & Marlin, 1982; Garb & Stunkard, 1974; Hausner,
Nicklaus, Issanchou, Melgaard, & Mgller, 2009; Mennella, Jagnow, & Beauchamp, 2001).
Although these early preferences shape human eating behavior in important ways, they do not
explain the rich cultural diversity and social meaning that characterizes human food selection
(Rozin, 2005; Rozin & Schiller, 1980). Moreover, in the modern food environment, humans
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cannot rely exclusively on early flavor and familiarity preferences to develop a healthy diet
(Gearhardt, Grilo, DiLeone, Brownell, & Potenza, 2011; Mennella, Bobowski, & Reed, 2016).

Fortunately, people do not need to choose foods in isolation. Children can determine which foods
comprise a healthy, culturally appropriate diet by learning from other people (Delesus, Kinzler,
& Shutts, 2019; Nguyen, 2012; Shutts, Kinzler, & Delesus, 2013; Wertz & Wynn, 2014). The
current article investigates whether brief messages about health impact children’s food intake,
particularly when the foods only differ in the way they are described by another person (e.g., as
“healthy” or “unhealthy”).

Health messages provide an interesting case study for social learning because the literature is
relatively mixed regarding the influence of different types of health messages on children’s
eating behavior. Some past efforts to increase children’s acceptance of healthy foods have even
backfired: In one study with 9- to 11-year-old children, participants rated a drink labeled as
“healthy” more negatively than a drink labeled as “new” and reported that they would be less
likely to ask their parents to purchase the “healthy” drink (Wardle & Huon, 2000). Similarly, 3-
to 5-year-old children presented with a food described as “healthy” chose to eat less of it than a
control food, suggesting an early association between “healthy” and “not tasting good”
(Maimaran & Fishbach, 2014). In contrast, interventions that build on young children’s early
intuitions that food serves important health functions (Inagaki & Hatano, 2004; Wellman &
Johnson, 1982)—for example, by providing a theory-driven, causal framework to understand
nutrition or by giving lessons about the connection between food and the body—have been
shown to increase preschool-age children’s nutrition knowledge (Gripshover & Markman,
2013; Nguyen, McCullough, & Noble, 2011; Sigman-Grant et al., 2014) and their vegetable
consumption (Gripshover & Markman, 2013). The success of interventions that teach about
nutrition and the body suggest that children are capable of conceptually rich thinking about food,
that such thinking is related to children’s food choices, and that children are capable of
classifying foods as healthy versus “junk” at as early as 3 years (Nguyen, 2007). However, such
interventions are also highly resource-intensive, unfold over long periods of time, and would be
difficult for most parents, schools, and clinicians to implement.

Developing brief, inexpensive interventions that could promote healthy eating in childhood, as
well as understanding the psychological mechanisms underlying children’s responses to these
interventions, are important contributions to efforts to promote children’s health and reduce
childhood obesity (Cunningham, Kramer, & Narayan, 2014; Ebbeling, Pawlak, & Ludwig,
2002; Freedman et al., 2005; Levi, Segal, Rayburn, & Martin, 2015; Nader et al., 2006; Ogden,
Carroll, Kit, & Flegal, 2014; Wang & Beydoun, 2007). The potential for social learning to
encourage healthier food choices is especially important given that, on average, children in the
United States are not meeting recommendations for fruit and vegetable intake (Kim et al.,
2014; Munoz, Krebs-Smith, Ballard-Barbash, & Cleveland, 1997). Further, the modern food
environment is replete with misleading signals such as nonnutritive sweeteners and easily
accessible foods that are high in sugar, fat, and salt (Gearhardt et al., 2011; Mennella et al.,
2016). In addition to the high prevalence of clearly unhealthy foods, the health status of many
foods is ambiguous. For example, lay opinion is that that yogurt is healthy; yet, yogurts
(especially yogurts with child-friendly marketing) are often very high in sugar (Moore, Horti, &



Fielding, 2018). Therefore, discovering strategies that promote healthier food choices—
especially early in development—is critical.

Across a series of studies employing a common method, we presented children with pairs of
identical foods, each described using a different message. We aimed to better understand the
early psychological impact of brief health messages on children’s eating behavior. Describing
identical foods using different messages allowed us to isolate the effect of message content
(compared with a food’s flavor, ingredients, packaging, or appearance). Message content was
manipulated across studies. We primarily recruited 5- and 6-year-old children in the present
studies based on past studies showing that children are capable of reasoning about food and
health by this age (Gripshover & Markman, 2013; Nguyen, 2007; Sigman-Grant et al., 2014), but
that children do not necessarily select healthy foods at this age or later in childhood (Maimaran
& Fishbach, 2014; Wardle & Huon, 2000). We measured actual consumption to obtain an
ecologically valid assessment of the effect of message content on children’s choices. In addition
to our primary measure of consumption, children were subsequently asked to evaluate the foods
(and these evaluation data are presented in the online supplemental materials and are available on
the Open Science

Framework: https://osf.io/bwxkt/?view_only=1260d762d6e44e559017e86b581d933c).

In Studies 1 and 2, we examined 5- and 6-year-old children’s intake of otherwise identical foods
that were described with messages about their healthiness versus unhealthiness. After observing
a general preference for “healthy” over “unhealthy” foods, we next examined the mechanisms
underlying children’s differential consumption of foods: Does children’s consumption reflect a
preference for healthy foods, a desire to avoid unhealthy foods, or both (Studies 3, 4, and 5)?
Finally, in Studies 6 and 7, we examined the scope of our observed effects by including older
children (8- to 9-year-old children; Study 6) and by testing 5- to 6-year-old children with pared-
down messages about the foods (Study 7). All studies presented a variant of a common method,
which is described in detail in Study 1. Together, these studies provide a deeper understanding of
the early psychology of food selection.

Study 1: Healthy Versus Unhealthy

In Study 1, an adult informant presented children in a university lab setting with one food
described as healthy (“This food is very healthy. It has a lot of healthy ingredients. It will make
your bones and muscles get strong”) and an identical food described as unhealthy (“This food is
not very healthy. It does not have healthy ingredients. It won’t make your bones and muscles get
strong”). Children’s consumption of the two foods was measured. We reasoned that children
might eat more of the healthy food given that it was described more positively. Alternatively,
past research suggests that children sometimes avoid eating a food described as “healthy”
because they infer that it does not taste as good (Maimaran & Fishbach, 2014; Wardle & Huon,
2000).

Method
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Participants. Participants included thirty-two 5- and 6-year-old children. Children participated
in a laboratory located in a city in the Midwestern region of the United States. See Table 1 for
additional details on demographics and exclusions.

Table 1. Participant Characteristics in Each Study

Study: 1 2 S1 S2 3 4 5 6 7

N 32 32 29 32 32 32 32 33 32
Child age (years)

Mean 5.93 5.95 6.48 6.07 5.96 5.98 5.94 8.89 6.16

Min 5.05 5.04 4.92 5.17 5.13 5.02 5.01 8.05 5.25

Max 6.87 7.01 7.68 7.26 6.97 7.00 7.07 9.92 6.97
Child gender (n)

F 16 16 16 16 15 16 15 17 16

M 16 16 13 16 17 16 17 16 16
Race/ethnicity (n)

White 22 10 15 13 16 16 5 29 2

African American 8 9 1 6 5 8 13 0 0

Asian 1 0 1 1 1 0 0 1 0

Hispanic 0 6 5 4 4 4 7 0 1

Multiracial 1 3 6 7 5 4 7 3 2

Did not report 0 4 1 1 1 0 1 0 4
Income (mean) 6.80 6.75 3.82 6.42 6.75 6.23 5.75 7.16 7.7
Exclusions (n)

Experimenter error 3 0 0 0 2 2 0 4 3

Didn’t complete study 1 0 0 1 0 0 0 2 0

Parent interference 0 0 0 0 0 0 0 0 0

Development delay (parent report) 0 1 0 0 0 0 0 0 0

Note. Family income per year was rated on a 1 < $15,000 to 9 > $150,000) scale. In Study 1, 12 families did not
report their income (of these families, 16 parents reportedly held a bachelor’s degree or more). S1 and S2 refer to
studies reported in the online supplemental materials.

Materials. Children were presented with two identical foods on each trial and each child
participated in two trials. One trial used a single-serving package of Gerber® 2nd Foods Pear
Blueberry sauce, while the other used a single-serving package of Motts® Natural Applesauce.
For each trial, foods were prepared by dividing the single-serving cup of fruit sauce into two
smaller plastic cups. Each small plastic cup was placed inside a larger bowl (yellow, green, red,
or blue) with a white plastic spoon. Both foods in each trial were served on one tray for ease of
movement.

These foods were selected because they are typically familiar to children of this age, so we
expected that children would be generally willing to try this food in an unusual setting (i.e., the
laboratory) and that parents would approve of children eating it. Neither food contained added
sugars or artificial sweeteners. We have used these foods in related studies and found that
children’s consumption and evaluation of these foods, despite their familiarity, can be influenced
by context (DeJesus, Shutts, & Kinzler, 2015; DeJesus, Shutts, & Kinzler, 2018). These fruit
sauces are referred to as “food” throughout for brevity, but we return to the issue of
generalizability to a broader range of foods in the General Discussion.

Procedure. An experimenter brought the child into the testing room and introduced the child to a
“teacher.” Children sat facing the teacher at a rectangular table containing one set of bowls and
foods. The experimenter then left the room. The teacher introduced herself to the child by saying



“I’'m a teacher at a school right near here. I know a lot about the foods at my school. ’'m going to
tell you about some foods today.” The teacher then described each food to the child. For the
healthy food, the teacher said “This food is very healthy. It has a lot of healthy ingredients. It
will make your bones and muscles get strong.” For the unhealthy food, the teacher said “This
food is not very healthy. It does not have healthy ingredients. It won’t make your bones and
muscles get strong.” These messages were designed to ensure that all children had access to the
same information about the meaning of “healthy” and “unhealthy” without providing any
additional information about the food’s flavor, ingredients, or brand. We refer to these foods
throughout the article as “healthy” and “unhealthy” for brevity. (Though to note, in Study 7, we
specifically examine whether simply labeling foods as “healthy” and “unhealthy” without
additional descriptions influenced children’s eating behavior).

After the teacher described each food, the first experimenter returned to the testing room and said
that the teacher was needed elsewhere. The teacher told the child “You can eat whatever you
want,” pushed the foods toward the child, and left the room. The experimenter remained in the
room and appeared to read a magazine in the corner of the testing room while timing for 60 s,
during which children could freely eat or not eat the provided foods. This parameter was set so
there would be a clear end to each trial and so that all children would have an equal amount of
time with the foods (whether they ate or not).

A research assistant sat behind a screen in the testing room and triggered a light placed outside
the testing room to alert the experimenter to enter the room after the teacher completed the
messages so that the experimenter would be unaware of the message content paired with each
food. The research assistant triggered the light again to alert the teacher to enter the room for the
second trial so that the teacher would be unaware of children’s eating behavior in the first trial.
To reduce any overt social pressure children might feel to eat a particular food (or to eat at all),
the teacher left the room while children ate and the experimenter unobtrusively supervised the
study by appearing to read a magazine.

Food consumption was our primary measure of interest in this study and was measured as the
number of bites of food children took in the study. Foods were also weighed before and after the
test session. In addition, after participants had the opportunity to eat the foods, children were
asked to evaluate each food on a 5-point Likert scale that ranged from not yummy at all to really,
really yummy. Children’s evaluations largely followed similar patterns to their consumption data
(see online supplemental materials).

All procedures were approved by our Institutional Review Board. Parents of participating
children provided written consent and completed demographic questionnaires and questionnaires
asking about children’s food allergies. Children were tested between 2012 and 2017 and each
child participated in only one of the studies reported here.

Design and analyses. The pairing of message to bowl (e.g., the red bowl to the healthy vs.
unhealthy message) was counterbalanced across participants. Half of children heard a positive
(healthy) message first on the first trial, whereas half of children heard a negative (unhealthy)
message first on the first trial. Children who heard a positive message first on the first trial heard
a negative message first on the second trial, and vice versa.



In Study 1, as well as in all subsequent studies, we conducted a repeated-measures Poisson
regression model with number of bites eaten as the outcome and food type (healthy, unhealthy;
reference category = unhealthy) and gender (male, female; reference category = female) entered
as predictors. For significant predictors, we report exponential effect sizes with 95% confidence
intervals for significant predictors (Coxe, 2018). Bites (rather than grams) were analyzed in this
manner after inspection of the data revealed that responses were not normally distributed. Bites
eaten provides a count variable that differentiates between true zeros and very small bites.
Across studies, bites and grams for each child were highly correlated, »(312) = 0.89, p <.001
(grams data are presented in the Supplemental Table 1). Means and bootstrapped 95%
confidence intervals are presented as descriptive statistics of children’s food intake.

We included gender in our analyses based on research showing that children prefer foods eaten
by same-gender models (Frazier, Gelman, Kaciroti, Russell, & Lumeng, 2012; Shutts, Banaji, &
Spelke, 2010), as well as a previous study showing that girls (but not boys) ate more foods
offered by peers than by teachers (Hendy & Raudenbush, 2000). Additional analyses are
described where relevant. The data and analysis code for all studies are available on the Open
Science Framework: https://osf.io/bwxkt/?view_only=1260d762d6e44e559017e86b581d933c.

Results and Discussion

Children ate more of the food described as healthy (M = 6.28, CI [4.37, 8.47]) than the food
described as unhealthy (M =2.03, CI[1.31,2.81]),b=1.13, SE=0.14,z=7.91, p <.001,
exponential effect size = 3.09 (CI [2.31, 4.10]). No significant effect of gender was observed, b =
—0.08, SE=0.12, z=—0.61, p = .54. See online supplemental materials for children’s evaluations
and Table 2 for the number of participants who ate all foods, just one food type, or no foods
across studies.

Table 2. Number of Participants Who Ate Both Foods, Just One Food, or Neither Food in Each

Study

Study Ate both foods Ate healthier food only Ate less healthy food only Did not eat Mixed across trials
1 17 3 0 7 5
2 10 4 0 9 9
S1 11 3 0 7 6
S2 22 0 0 7 3
3 19 4 0 4 5
4 23 0 0 6 3
5 14 4 0 6 8
6 28 0 0 1 4
7 25 1 0 3 3

Note. “Mixed across trials” refers to children who demonstrated different behaviors across trials (e.g., ate both foods
on Trial 1 and the healthier food in Trial 2; ate the Healthier Food in Trial 1 and no food in Trial 2). S1 and S2 refer
to studies reported in the online supplemental materials.

Given that children ate more of the healthy food, we next examined whether this finding was
primarily driven by valence (i.e., children interpreting “healthy” as generally good and
“unhealthy” as generally bad) or more specifically by the particular messages presented here, as
well as the generalizability of this finding across contexts. Accordingly, in Study 2, each food
was described using one positive and one negative attribute.



Study 2: Healthy/Unpopular Versus Popular/Unhealthy

In Study 2, an adult described one food as healthy but not popular and described the other food
as popular but not healthy (including explanatory details) in a laboratory context. If children
interpret healthy and unhealthy messages as meaning generally “good” and “bad” (respectively),
then they might not differentiate between the foods in Study 2, as each food had one positive and
one negative attribute. If children do consider the described health status of foods, then they
might eat more of the healthy/unpopular food than the popular/unhealthy food. Social messages
were selected as the comparison because previous research reveals that children at this age prefer
foods that have been endorsed by other children and people who match their social group
membership (Birch, 1980; DelJesus et al., 2018; Frazier et al., 2012; Hendy & Raudenbush,
2000; Shutts et al., 2010). Therefore, children may alternatively be inclined to eat a food
described as popular among other children, compared with a food described as healthy.

Method

Participants. Participants included thirty-two 5- and 6-year-old children. Children participated
in a laboratory in a Midwestern U.S. city (see Table 1).

Procedure. The procedure was identical to Study 1, except for the messages provided. For the
healthy/unpopular food, children heard “This food is very healthy but it is not very popular. It
has a lot of healthy ingredients. It will make your bones and muscles get strong. But kids don’t
think this food is a cool food to eat. No one eats it at school with their friends.” For the
popular/unhealthy food, they heard “This food is very popular but it is not very healthy. All the
kids think it’s a cool food to eat. Everyone eats it at school with their friends. But this food does
not have healthy ingredients. It won’t make your bones and muscles get strong.” The popular and
unpopular messages were taken from a related study (DeJesus et al., 2018), in which 5- and 6-
year-old children ate more food described as popular than food described as unpopular and
reported that the popular food tasted better than the unpopular food.

In addition to the counterbalancing structure reported in Study 1, the presentation order for
positive and negative components of each message was counterbalanced across participants.

Results and Discussion. Children ate more of the food described as healthy but not popular
(M =5.75,CI[3.47, 8.53]) than the food described as popular but not healthy (M = 2.16, CI
[1.31,3.13]), 5= 0.98, SE = 0.14, z = 6.95, p <.001, exponential effect size =2.67; CI [2.03,
3.52] (see Figure 1, left). No significant effect of gender was observed, b = 0.09, SE =0.13, z =
0.69, p = .49. See online supplemental materials for children’s evaluations.

Children’s preference for “healthy but not popular” foods could be considered somewhat
surprising, particularly given past research showing that children like and consume more of
foods that they think other children like to eat (Birch, 1980; DeJesus et al., 2018; Frazier et al.,
2012; Hendy & Raudenbush, 2000; Shutts et al., 2010), as well as studies finding that health
messages can backfire (Maimaran & Fishbach, 2014). Yet, this finding seems to be robust: We
replicated and extended this basic finding in two different contexts, which are reported in full in



the online supplemental materials. In Supplemental Study 1, we presented children with the
messages from Study 2 in a school setting. In Supplemental Study 2, a child informant presented
children with the messages from Study 2 in a lab setting. Participants tested in both contexts (a
school setting with an adult informant and in a lab setting with a child informant) similarly ate
more of the food described as healthy but not popular than the food described as popular but not
healthy. Overall, these studies provide striking evidence of children’s responses to health
messages in guiding their consumption, even when choosing between otherwise identical foods.

Healthy/Unpopular vs. Popular/lUnhealthy Messages
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Figure 1. Box-and-whiskers plot of children’s consumption of foods described as
healthy/unpopular and popular/unhealthy. The leftmost bars represent Study 2; the middle bars
represent Supplemental Study 1; the rightmost bars represent Supplemental Study 2.

One possibility is that children really do recognize the value of healthy eating, and our studies
could provide evidence of this. American diets and nutrition knowledge have improved in recent
years (Guthrie, Derby, & Levy, 1999; Rehm, Pefialvo, Afshin, & Mozaffarian, 2016). Moreover,
children are capable of learning about nutrition in the preschool years (Gripshover & Markman,
2013; Nguyen, 2007). If so, simply telling children that foods are healthy could serve as a
successful intervention to promote healthy eating. Alternatively, a different interpretation of the
results from Studies 1 and 2 is that children’s behavior does not reflect an affinity for foods
described as healthy. Instead, children’s performance may reflect a tendency to selectively avoid
foods described as unhealthy. Our results might indicate that children preferentially consume
alternatives to foods described as unhealthy, rather than seeking out healthy foods per se. In past
studies demonstrating that children ate less of foods described as healthy (Maimaran & Fishbach,
2014; Wardle & Huon, 2000), the alternative options presented were foods described as tasting
good or foods described neutrally, but not foods described as unhealthy. Thus, children’s early



and robust attention to the unhealthy component of the messages in Studies 1 and 2 could
account for children’s differential food consumption. Studies 3-5 tested this possibility.

Studies 3-5: Do Children Prefer Healthy Foods or Avoid Unhealthy Foods?

Studies 3—5 examined whether children in previous studies were attracted to healthy foods or
repelled by unhealthy foods (or both). In Studies 3 and 4, we compared children’s consumption
of foods described using a neutral message to foods described as unhealthy (Study 3) and as
healthy (Study 4). In Study 5, we compared children’s consumption of unhealthy versus
unpopular foods.

Study 3: Unhealthy Versus Neutral

Children in Study 3 were presented with a food described as unhealthy and a food described
neutrally (including explanatory details). If children were motivated to select the alternative to an
unhealthy food in previous studies, we would expect children to eat more of the neutral food than
the unhealthy food.

Comparisons to Neutral
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Figure 2. Box-and-whiskers plot of children’s consumption of a food described with a neutral
message, compared with either a food described as unhealthy (Study 3, left bars) or healthy
(Study 4, right bars).
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Participants. Participants included thirty-two 5- and 6-year-old children. Children participated
in a laboratory study in a Midwestern U.S. city (see Table 1).

Procedure. One food was described as unhealthy and one food was described neutrally. For the
unhealthy food, the teacher again said “This food is not very healthy. It does not have healthy
ingredients. It won’t make your bones and muscles get strong.” For the neutral food, the teacher
said “This food is right here. It has a lot of ingredients. You can buy this food at the store.” Other
than the change in message content, the method was identical to Study 1.

Results and Discussion. Children ate more of the neutral food (M =7.62, CI[5.41, 10.06]) than
the unhealthy food (M = 3.72, CI[2.44, 5.25]),b=0.72, SE=0.11,z=6.42, p < .001,
exponential effect size = 2.05; CI1[1.66, 2.57] (see Figure 2, left). No significant effect of gender
was observed, b =—0.08, SE=0.11,z=-0.72, p = .47. See online supplemental materials for
children’s evaluations.

Children’s eating in Study 3 suggests that children prefer the alternative to an unhealthy food
(rather than seeking out healthy foods). In Study 4, we further examined this possibility by
comparing children’s consumption of a healthy food and a neutral food.

Study 4: Healthy Versus Neutral

Children in Study 4 were presented with one food described as healthy and one food described
neutrally (including explanatory details). If children are motivated to eat healthy foods directly,
as opposed to the alternative to an unhealthy food, we would expect children to eat more of the
healthy food compared to the neutral food. Alternatively, children might not differentiate
between healthy and neutral foods, or might eat more of the neutral foods if they assume that
healthy foods do not taste good.

Method

Participants. Participants included thirty-two 5- and 6-year-old children. Children participated
in a laboratory study in a Midwestern U.S. city (see Table 1).

Procedure. One food was described as healthy and one food was described neutrally. For the
healthy food, the teacher again said “This food is very healthy. It has a lot of healthy ingredients.
It will make your bones and muscles get strong.” For the neutral food, as in Study 3, the teacher
said “This food is right here. It has a lot of ingredients. You can buy this food at the store.” Other
than the change in message content, the method was identical to Study 1.

Results. We observed no significant effect of food type, b =—0.05, SE =0.11, z=—-0.40, p = .69
(see Figure 2, right). Children ate similar amounts of the healthy food (M = 4.75, CI1 [3.25, 6.34])
and the neutral food (M =4.97, CI [3.41, 6.53]). No significant gender effect was observed, b =
0.15,SE=0.11,z=1.30, p = .19. See online supplemental materials for children’s evaluations.

Comparing across Studies 3 and 4, children ate more of the food described as healthier (M =
6.19, CI [4.78, 7.63]) than as less healthy (M =4.34, CI [3.28, 5.52]), b=0.72, SE=0.11,z=



6.42, p <.001, exponential effect size = 2.05; CI[1.65, 2.57]. Children also ate more in Study 3
(M=11.34,CI[8.16, 14.9]) than in Study 4 (M =9.72, C1[6.88, 12.44]),b=0.29, SE=0.12,z =
2.39, p = .017, exponential effect size = 1.34; CI [1.05, 1.68]. A significant interaction between
food and study was also observed, b = —0.76, SE = 0.16, z =—4.79, p < .001, exponential effect
size = 0.47; CI1[0.34, 0.63]. To examine this interaction, we compared the difference in
children’s bites of healthier versus less healthy foods in Study 3 (M = 3.91) with Study 4 (M =
—0.22) and found that this difference was significantly larger in Study 3 than Study 4, #(57.69) =
3.61, p<.001.

These studies provide evidence that even young children consider the health status of a food
when deciding what to eat. At the same time, the mechanisms underlying children’s choices may
be different from those that adults would assume at first glance: Choices of healthy foods could
reflect a selection among alternatives, rather than a specific interest in healthfulness. Children’s
eating behavior also demonstrated variability across the presented foods, as shown in Figure 2.
Rather than reducing their intake of the unhealthy food (and potentially eating similar amounts of
healthy and neutral food), children ate more neutral food. One possibility is that children view
the “neutral” food differently depending on the alternative to which it is compared. Children may
view the neutral food as a smart or desirable choice compared with the unhealthy food (and
therefore eat more), but they may view the neutral food slightly less positively when compared
with a healthy food. Another possibility is that children’s existing health knowledge does not
necessarily translate into a useful health strategy at this stage. Children seem to respond based on
a conceptualization of unhealthy foods as relatively less desirable, but they might not realize that
a better health strategy would be to reduce their intake of unhealthy food (rather than increasing
their intake of the alternative). These possibilities may operate in tandem to boost children’s
intake of the neutral food (relative to unhealthy), rather than a pattern of eating in which healthy
foods were maximized and unhealthy foods were minimized.

Study 5 provides an additional test of children’s willingness to eat the alternative to an unhealthy
food—here, children were presented with one food described as unhealthy and one food
described as unpopular. Given that children could reject both foods, Study 5 provides an
especially stringent test of children’s tendency to eat the alternative to an unhealthy food. We
hypothesized that children might eat more of the unpopular food than the unhealthy food, even
though both foods were described negatively.

Study 5: Unhealthy Versus Unpopular

Children in Study 5 were presented with one food described as unhealthy and one food described
as unpopular. If children primarily prefer healthy foods, we might not expect children to
differentiate between these two foods, given that they were both described negatively. In
contrast, if children’s responses in previous studies were primarily driven by a desire to avoid the
unhealthy food, we would expect children to eat more of the unpopular food than the unhealthy
food.

Method



Participants. Participants included thirty-two 5- and 6-year-old children. Children participated
in a laboratory study in a Midwestern U.S. city (see Table 1).

Procedure. Foods were described as either unhealthy or unpopular. For the unhealthy food, the
teacher said “This food is not very healthy. It does not have healthy ingredients. It won’t make
your bones and muscles get strong.” For the unpopular food, the teacher said “This food is not
very popular. Kids don’t think this food is a cool food to eat. No one eats it at school with their
friends.” The procedure and design were otherwise identical to Study 1.

Results and Discussion. Children ate more of the food described as unpopular (M = 5.25, CI
[3.31, 7.56]) than the food described as unhealthy (M =2.75, CI1[1.53, 4.38]), b = 0.65, SE =
0.13,z=4.91, p <.001, exponential effect size = 1.91; CI [1.47, 2.46]. No significant effect of
gender was observed, b = —0.03, SE =0.13, z =—0.25, p = .80. See online supplemental materials
for children’s evaluations.

Taken together, Studies 3, 4, and 5 suggest that children’s patterns of eating are best
characterized as consuming the alternative to an unhealthy food, rather than seeking out healthy
foods. Children ate more of the neutral food compared to the unhealthy food (Study 3), yet they
did not distinguish between a healthy food and a neutral food (Study 4). Study 5 provided
additional evidence that children eat more of the alternative to an unhealthy food: Both foods
were described negatively and children could have rejected both foods. Yet, children ate more of
the food described as unpopular than the food described as unhealthy.

Studies 6 and 7: Scope of the Effect

In two final studies, we examined the scope and generalizability of children’s consumption of the
alternative to an unhealthy food. We replicated our basic finding with 8- and 9-year-old children
(Study 6) and presented 5- and 6-year-old children with simpler messages about health and
popularity without explanatory details about those concepts (Study 7).

Study 6: Healthy/Unpopular Versus Popular/Unhealthy (Older Children)

In Study 6, we recruited older children (8- and 9-year-olds) to participate in the same procedure
as Study 2: Children were presented with one food described as healthy but not popular and one
food described as popular but not healthy (including explanatory details). We tested older
children to explore the possibility that children’s consideration of messages about health versus
popularity may shift with age. In particular, research suggests that as children age, popularity and
social status become more important to them, and children’s peer networks become structured
around friendship-based social groups (Bukowski, Hoza, & Boivin, 1993; Putallaz & Gottman,
1981; Rubin, Bukowski, & Bowker, 2015). By adolescence, interventions that align with social
values, including those designed to decrease unhealthy eating, are more effective than
interventions that demonstrated success among younger children (Yeager, Dahl, & Dweck,
2018). For instance, adolescents selected healthier snacks after writing about the manipulative
practices of the food industry (Bryan et al., 2016), suggesting that different messages or values
may be persuasive at different ages. Thus, we recruited 8- and 9-year-old children, who had been
in school for more time but were still at an age at which our method would be appropriate, to test



whether older children would be persuaded by information about popularity or whether their
responses would mirror those of younger children. The latter result would suggest some degree
of developmental continuity in the effects observed thus far.

Method

Participants. Participants included thirty-three 8- and 9-year-old children. Children participated
in a laboratory study in a Midwestern U.S. city (see Table 1).

Procedure. Study 6 was identical to Study 2, except that it included older children.

Results and Discussion. As in previous studies, children ate more of the food described as
healthy but not popular (M = 10.36, CI [7.67, 13.15]) than the food described as popular but not
healthy (M =4.52, CI1[3.18, 5.88]), b =0.83, SE =0.10, z = 8.46, p < .001, exponential effect
size =2.30; CI[1.89, 2.79]. No effect of gender was observed, b =—0.02, SE = 0.09, z=-0.19,
p = .85. See online supplemental materials for children’s evaluations.

We also compared Studies 2 and 6, as both studies used the same procedure with different age
groups. Overall, children ate more of the healthy/unpopular food (M = 8.09, CI1[6.12, 10.26])
than the popular/unhealthy food (M = 3.35, C1[2.48, 4.28]), b=0.98, SE=0.14,z=6.95,p <
.001, exponential effect size =2.67; CI [2.03, 3.53], and older children in Study 6 (M = 14.88, CI
[11.54, 18.06)] ate more food than younger children in Study 2 (M =7.91, C1[4.97, 10.94]), b =
0.74, SE=0.15, z=5.08, p <.001, exponential effect size =2.09; CI [1.56, 2.82]. No significant
interaction between food and age group was observed, b =—0.15, SE =0.17,z=-0.87, p = .38.

Children’s eating behavior in Study 6 was particularly interesting given the possibility that older
children might have placed more value on information about a food’s popularity (compared with
younger children). Instead, just like younger children in Study 2, older children in Study 6 ate
more healthy/unpopular food compared to popular/unhealthy food, suggesting some degree of
continuity in children’s responses (although the possibility remains that this pattern would shift
as children enter adolescence). In Study 7, we provide a final extension of this effect by
recruiting 5- and 6-year-old children and just labeling foods as healthy/unpopular and
popular/unhealthy, without the explanatory details provided in previous studies.

Study 7: Healthy/Unpopular Versus Popular/Unhealthy (Short Messages)

Five- and 6-year-old children in Study 7 were presented with foods labeled as healthy but not
popular and popular but not healthy, without any additional details describing what those labels
meant. We aimed to examine whether simple labels (without supporting content) would be
sufficient to guide children’s differential food consumption.

Method

Participants. Participants included thirty-two 5- and 6-year-old children. Children participated
in a laboratory study in a Midwestern U.S. city (see Table 1).



Procedure. Study 7 was identical to Study 2 (foods were described as healthy but not popular or
popular but not healthy), except that children only heard labels; we eliminated the other message
details. Thus, children were only told that “This food is very popular but it is not very healthy”
and “This food is very healthy but it is not very popular.”

At the very end of the study, children were also asked what “it means for a food to be very
healthy” and what “it means for a food to be not very healthy.” Two coders categorized the
content of each explanation as one of three mutually exclusive codes: General health (e.g., “good
for you” or “bad for you”), content resembling messages from prior studies (such as “makes your
bones and muscles get strong,” “will make you sick,” or mentioning ingredients/composition), or
other/do not know. Both coders coded all explanations; reliability was high (x = 0.83) and
disagreements were resolved by discussion.

Results and Discussion. Children ate more of the food labeled as healthy but not popular (M =
8.12, CI[5.69, 10.53]) than the food labeled as popular but not healthy (M = 5.25, CI [3.69,
7.34]), b=0.43, SE=0.13, z=3.43, p <.001, exponential effect size = 1.54; CI[1.20, 1.99].
Boys took fewer bites (M = 2.59) than girls (M =4.09), b =—-0.46, SE=0.16,z=-2.91, p = .004,
exponential effect size = 0.63; CI1[0.46, 0.85], but no significant interaction between food type
and gender was observed, b <0.01, SE = 0.20, z= 0.03, p = .97. See online supplemental
materials for children’s evaluations.

Children’s explanations of what it means to be healthy and unhealthy revealed some health
knowledge related to the messages delivered in previous studies, but most children did not
provide a detailed explanation. Roughly 50% of children’s explanations were coded as general
(“good for you,” “bad for you”), 36% of children mentioned a feature of the detailed message
content from previous studies (e.g., referring to growth, strength, or ingredients), and 14% of
children either did not provide an explanation or named a food (e.g., apple, candy). No
significant difference in explanation code was observed based on whether children were asked
what it means to be healthy versus unhealthy, ¥*> (2) = 0.74, p = .691.

Study 7 replicated the finding that children eat more of a healthy/unpopular food compared to a
popular/unhealthy food. This study also demonstrated that although most children’s explanations
conveyed some idea of what it means to be healthy or unhealthy (though see Sigman-Grant et al.,
2014, for evidence that children may associate “good for you” with taste, rather than health), far
fewer explanations included detailed information about the consequences of eating healthy and
unhealthy foods (as was provided in our messages in all other studies). Such category labels, in
addition to being an efficient shorthand for communication, can serve as messages themselves
and provide opportunities to both invite and impede conceptual change by linking to deeper
explanatory content and reifying categorical boundaries (Gelman & Delesus, 2018). Children’s
health explanations reveal some insight into the meaning of health in a food context—most
explanations included an indication that healthy foods are good for the body and unhealthy foods
are not, but most children did not spontaneously offer more complex details. Nevertheless, even
without the supporting information provided to them, children ate the alternative to the unhealthy
food.

General Discussion



The present research reveals the power of brief messages about health to influence children’s
consumption of otherwise identical foods (in this case, fruit sauces). In Studies 1 and 2, children
ate more of foods described as healthy (or healthy but not popular) compared with foods
described as unhealthy (or unhealthy but popular). Studies 3, 4, and 5 revealed that this effect
was primarily driven by children’s attention to the “unhealthy” message—children ate more of
the alternative to an unhealthy food, but they did not differentiate between healthy foods and
foods described neutrally. Studies 6 and 7 demonstrated the scope of this effect: 8- and 9-year-
olds similarly ate more of the healthy but unpopular food than the popular but unhealthy food,
and simply labeling foods was sufficient to elicit this effect among younger children. Children’s
evaluations largely mirrored their food intake, providing converging evidence for these results
(see online supplemental materials).

What are the practical consequences of these findings? One might wonder what the value is of
changing children’s intake of fruit sauce by a just a few bites in a laboratory setting. We view
this series of studies as having two important practical consequences. First, these studies reveal a
potential new strategy for guiding children’s food choices: Focusing on what is unhealthy, rather
than exclusively encouraging children to eat healthy foods. Strategies that provide rewards for
eating healthy foods, such as desserts or additional TV time (Birch, Marlin, & Rotter,

1984; Newman & Taylor, 1992; Wardle, Herrera, Cooke, & Gibson, 2003), have been largely
ineffective. Despite some successes (Gripshover & Markman, 2013; Sigman-Grant et al., 2014),
many interventions focused on delivering verbal lessons to children in classroom settings have
had modest beneficial effects at best (Colquitt et al., 2016; Wolfenden et al., 2012). The present
results suggest that a more effective strategy might be to focus on the unhealthy side of the
equation. Related strategies have been examined with adults: In studies that provide adults with
information about what is healthy and what is not (such as calorie labels with recommended
daily intake or warning labels about high sugar beverages), adults make healthier choices for
themselves and their children (Donnelly, Zatz, Svirsky, & John, 2018; Moran & Roberto,

2018; Roberto, Larsen, Agnew, Baik, & Brownell, 2010). The present studies are the first to
provide converging evidence that messages about what is unhealthy can influence young
children’s own food choices.

Second, understanding how to change people’s attitudes toward foods that are familiar and well-
liked (such as the fruit sauce presented to children in this study) is an important endeavor in a
food environment where many well-liked foods, including those that are often considered to be
healthy by consumers, actually include unhealthy ingredients or lack in nutritional value. For
instance, the American Academic of Pediatrics recently changed its guidance on fruit juice intake
to discourage parents from offering it to children due to its high sugar content and lack of protein
and fiber; nevertheless, many people think of juice as a healthy choice (Heyman & Abrams,
2017). The area in which there is most disagreement lies not in foods such as cookies, ice cream,
and soda (which both laypeople and nutritionists agree are unhealthy), but rather in foods such as
fruit juice, frozen yogurt, and granola, which laypeople tend to think are somewhat healthy but
nutritionists view as unhealthy (Quealy & Sanger-Katz, 2016). Messages that alter the intake of
otherwise identical foods points to a possible strategy to change attitudes toward these
pseudohealth foods, which could ultimately encourage healthier eating across the life span.
Among adults, small cumulative changes in health-related behaviors have been shown to add up



to meaningful differences in outcomes (Damschroder et al., 2014; Lutes et al., 2008), but
additional research is needed to assess the effectiveness of similar strategies in children,
including those that use messages such as those developed in these studies.

From a broader perspective, the present research sheds light on the mechanisms that guide
children’s differential intake of otherwise identical foods and can help reconcile conflicting
evidence over whether messages about health are attractive to children. At first blush, our initial
findings suggested that children prefer foods described as “healthy.” Children’s apparent affinity
for foods described as “healthy” was at odds with previous findings suggesting that children
discount foods described as “healthy” as not being appealing to eat (Maimaran & Fishbach,
2014; Wardle & Huon, 2000) and the everyday experience of many parents and caregivers.
Nevertheless, further investigation revealed that children’s responses were not driven by a
preference for healthy foods per se but instead by a preference for eating the alternative to foods
described as unhealthy. Taken together, our results and these previous findings suggest that
describing a food as healthy is unlikely to make that food appealing to children. Nevertheless,
these results also suggest that children’s food choices are malleable from an early age and that
children are engaging in somewhat consistent strategies to avoid unhealthy foods. Across
development, children have an increasing conceptual understanding of health, nutrition, and
growth (Gripshover & Markman, 2013; Inagaki & Hatano, 2004; Nguyen, 2007; Nguyen et al.,
2011; Schultz & Danford, 2016; Sigman-Grant et al., 2014; Wellman & Johnson, 1982) and
future research could examine how children view the immediate and long-term consequences of
healthy versus unhealthy eating and how that conceptualization may shift with age.

These studies raise several important questions for future research. First, how might children
react to a broader set of foods and messages? Children ate less of the “unhealthy” option when
presented with two identical fruit sauces, but to what extent would this generalize to foods that
are more obviously healthy but less typically liked by children (such as broccoli) and unhealthy
foods that children typically enjoy eating (such as brownies)? Fruit sauce was selected in these
studies because it is familiar to children (so we expected few children to completely reject it) and
it strikes a balance between being relatively sweet, given that children prefer sweet foods (Birch,
1990, 1999; Ventura & Mennella, 2011), but not obviously unhealthy. It is unknown whether the
messages used in the present studies would be similarly effective in increasing children’s
acceptance of bitter foods, which children tend to dislike but is a common flavor in vegetables
(Ventura & Mennella, 2011), or overcoming the assumption that healthy foods do not taste good
(Maimaran & Fishbach, 2014; Raghunathan, Naylor, & Hoyer, 2006). Testing the limits of the
messages used in the present studies is an important direction for future research. Changing
children’s attitudes toward unfamiliar or new foods might be helpful as well, as children may
assume that foods that have been modified to be healthier are necessarily less tasty (Harris,
Hyary, & Schwartz, 2016). The finding that children’s evaluations of these foods largely aligned
with their patterns of eating suggests that presenting these messages could be a promising
avenue—in addition to eating more of the alternative to an unhealthy food, children reported
liking it more too (see online supplemental materials). Considering the content of the messages
designed for the present studies, we chose not to directly pit “healthy” and “tasty” messages
against each other to avoid reinforcing the perception that healthy foods do not taste good, but
the development of this impression and methods to overcome it are important directions for
future studies.



Second, how might the explicit messages provided in this study differ from or complement the
language that parents use at home when talking about food or health? Several studies have
examined parental talk about food, often focusing on patterns of restriction and encouragement
(e.g., Pesch, Miller, Appugliese, Rosenblum, & Lumeng, 2018; Stark et al., 2000). In one study,
mothers of obese children used more direct imperatives when their child was presented with a
familiar dessert compared with mothers whose children were not obese (Pesch et al., 2018). Prior
studies have also found that parents report modeling healthy eating at home and discussing the
taste and health of foods (Hendy, Williams, Camise, Eckman, & Hedemann, 2009; Musher-
Eizenman & Holub, 2007; Tibbs et al., 2001), but relatively few studies have examined how
parents spontaneously talk about health. In one study that provided parents with picture books
about vegetables to encourage children to be more receptive to those foods, 2-year-old children
were more likely to eat vegetables and rate vegetables more positively (compared with baseline)
at a 3-month follow-up (Owen, Kennedy, Hill, & Houston-Price, 2018). However, it is unclear if
these effects were due to exposure from the book, more offers of those foods from parents
(because the foods were delivered to families as part of the study and parents were encouraged to
offer them daily), or from other conversations that parents and children had in response to the
picture books (including conversations about health). Future research is needed to understand
how the messages designed for the present research compare to or could supplement everyday
conversations between parents and children.

Third, how does the current pattern of results inform an understanding of a potential negativity
bias in the food domain? A negativity bias—in which negative information is more salient and
influential than positive information—has been observed across domains and across the life span
(Baltazar, Shutts, & Kinzler, 2012; Baumeister, Bratslavsky, Finkenauer, & Vohs, 2001; Ito,
Larsen, Smith, & Cacioppo, 1998; Mumme, Fernald, & Herrera, 1996; Vaish, Grossmann, &
Woodward, 2008). Infants are highly sensitive to information about disgust that has been paired
with foods (Liberman, Woodward, Sullivan, & Kinzler, 2016), even though children’s own
avoidance of contaminated foods develops over a more protracted developmental period
(DeJesus et al., 2015; Rozin, Hammer, Oster, Horowitz, & Marmora, 1986). The observation that
children eat the alternative to an unhealthy food, rather than specifically preferring a healthy
food, fits well within a more domain-general theory about negative information conveying more
strong information than positive information. Nonetheless, we note that children did not treat all
negative information equally in this study—*“not popular” did not do the same work as “not
healthy.” Future studies could more purposefully probe children’s sensitivity to different types of
negative information about food. One possibility is that negative information that is specifically
about disgust, safety, and health may be especially impactful in the food domain.

Finally, the present studies emphasize the importance of developmental science for designing
interventions that promote healthy eating in childhood and may ultimately contribute to efforts to
prevent childhood obesity (Cunningham et al., 2014; Ebbeling et al., 2002; Freedman et al.,
2005; Levi et al., 2015; Nader et al., 2006; Ogden et al., 2014; Wang & Beydoun, 2007).
Carefully controlled laboratory studies can illuminate which manipulations are effective, which
may then be applied to broader field settings. Understanding how to guide children away from
unhealthy foods (rather than solely focusing on promoting the consumption of healthy foods) is
critical in a food environment in which young children have so much access to sugary foods:



From the age of 2, children in the U.S. are more likely to eat a processed sweet food than a fruit
or vegetable (Saavedra, Deming, Dattilo, & Reidy, 2013; Siega-Riz, Kinlaw, Deming, & Reidy,
2011). By age 3, most children drink at least one sugar-sweetened beverage per day (Nickelson,
Lawrence, Parton, Knowlden, & McDermott, 2014), and more than 15% of children’s daily
calories comes from added sugars (McGuire, 2011; World Health Organization, 2015). These
statistics highlight the need for evidence-based recommendations to encourage healthier eating,
both by replacing unhealthy foods with healthier ones and by reducing children’s intake of foods
with unhealthy levels of sugar, fat, and sodium. Future research is needed to better understand
how influencing children’s tendency to avoid unhealthy foods fits into the constellation of
factors that influence children’s obesity risk and obesity risks across the life span, including
genetics, individual differences in food preferences and attitudes, psychosocial stress, messages
from parents, peers, and the media, and broader social policy (Giskes, Patterson, Turrell, &
Newman, 2005; Gracey, Stanley, Burke, Corti, & Beilin, 1996; Lott, Schwartz, Story, &
Brownell, 2018; Pesch & Lumeng, 2018).
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