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Abstract

The majority of evidence on the relations between young
children’s levels of food neophobia (the fear of novel food),
categorization abilities and executive functions is cross-sectional,
leaving the direction of causality unclear. This study aimed to
examine the bidirectional relations between children’s food
neophobia, categorization performance and strategies, and
executive functions (working memory, inhibition and cognitive
flexibility) longitudinally. Children (n = 113; M age = 48.30
months at Time 1) were assessed at two time points over the
course of a year of schooling. Controlling for age, early levels of
food neophobia significantly predicted lower subsequent
categorization performance and executive functions. No
significant evidence was found to support the reverse
directionality; neither categorization performance, strategies, nor
executive functions at Time 1 predicted subsequent levels of food
neophobia. The findings provide longitudinal evidence that
neophobia hinders the development of categorization and
executive functions abilities.
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Introduction

In domains where uncertainty is confounded with risk (e.g.,
social interactions, spatial exploration, or eating), novelty can
trigger fear and avoidance, a response known as neophobia
(Crane et al., 2020). This tendency is particularly pronounced in
the food domain during early childhood (Dovey et al., 2008;
Lafraire et al., 2016), as it reduces the risk of ingesting harmful
substances (Rozin, 1976, 1990). However, while neophobia
serves an adaptive protective function, it can also limit dietary
variety by preventing children from incorporating new food
resources (Cole etal., 2017; Nicklaus & Monnery-Patris, 2018).
As a result, the past three decades have seen growing efforts to
better understand food neophobia (Karaaga¢ & Bellikci-Koyu,
2023; Reilly, 2018) and inform effective interventions
(Appleton et al., 2016; Lafraire et al., 2016).

However, it is only recently that developmental research has
begun to explore how food neophobia relates to children’s
emerging cognitive abilities. A growing body of empirical
works suggests that higher levels of food neophobia are
negatively associated with the key cognitive processes of
categorization (Pickard et al., 2021; Rioux et al., 2016, 2018a)
and executive functions (EF; Foinant et al., 2022a, 2024a).

However, the current evidence base is largely cross-sectional,
leaving the direction of causality unclear. The present work
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aims to disentangle this complex relation by investigating the
causal direction between food neophobia and these cognitive
mechanisms in young children. Through a longitudinal study,
we examine the reciprocal relation between food neophobia and
the development of categorization and EF over a year of
schooling.

Categorization is a fundamental cognitive mechanism that
enables the organization of entities into groups (Vauclair, 2004).
Without this ability, each item would be perceived as novel,
making it impossible to generalize its properties (e.g., assuming
that because one carrot is edible, other carrots will be as well;
Murphy, 2002). Correlational research has revealed significant
associations between children’s food neophobia and both their
categorization performance (Foinant et al., 2024a; Pickard et al.,
2023; Rioux et al., 2016, 2018a) and strategies (i.e., to favor
certain types of errors when one type is associated with a greater
risk; Foinant et al., 2021, 2022b).

In their seminal work, Rioux and colleagues (2016) assessed
the performance of 2- to 6-year-old children to discriminate
between vegetables and fruits using a forced-choice task. They
found that children with higher levels of food neophobia were
less accurate in categorizing foods. In a subsequent study, the
authors observed that neophobic children tended to rely more
heavily on perceptual features, such as color or shape, rather
than using taxonomic relations, to generalize novel properties
(Rioux et al., 2018a).

Recent research suggests that this association extends beyond
mere performance to the strategies employed during
categorization (Foinant et al., 2021). Using the Signal Detection
Theory (SDT; Macmillan & Creelman, 2004) to dissociate
categorization performance from strategies, which change
based on perceived risks associated with different responses,
Foinant and colleagues (2022b), found that food neophobia was
negatively correlated with preschoolers’ ability to discriminate
between edible and perceptually similar non-edible substances
(e.g., an orange vs. a basketball). Additionally, neophobic
children were more likely to incorrectly classify edible foods as
inedible, reflecting an overly cautious strategy to categorization.

These findings have led some scholars to conceptualize food
neophobia primarily as a categorization problem (Harris, 2018;
Rioux et al., 2018b; Rioux, 2020). This perspective suggests that
children who struggle to recognize or categorize a given food as
familiar or edible are more likely to exhibit neophobic
tendencies.
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Alternatively, the reverse hypothesis, that neophobia may
impede the development of categorization abilities, is equally
plausible. Conceptual knowledge, that supports categorization,
is fundamentally shaped by an individual’s interactions with
their environment and novel stimuli (Borghi et al., 2017; Fisher
et al., 2015; Gelman & Markman, 1987). However, by
avoiding novel experiences, neophobic tendencies may limit
children’s opportunities to acquire knowledge in the food
domain.

According to the cyclical model proposed by Rioux and
colleagues (2016), food neophobia may negatively affect a
child’s ability to categorize foods, while poor categorization
skills, in turn, reinforce neophobic tendencies, creating a self-
perpetuating cycle.

Recent findings on the significant negative association
between children’s food neophobia and EF (Foinant et al.,
2022a, 2024a) suggest that the fear of novelty may be linked to
an inability adapting to new contexts, rather than solely a deficit
in categorizing objects within them. EF encompasses higher-
order cognitive processes, including the ability to hold,
manipulate, and retrieve novel information in working memory,
inhibit prepotent responses, and flexibly adjust thinking and
behavior in response to changing environmental demands
(Blair, 2002; Diamond, 2013; Miyake et al., 2000; Miyake &
Shah, 1999). Collectively, EF are essential for processing and
adapting to novelty.

Existing correlational research has revealed a nuanced
relation between children’s EF and their food neophobia.
Specifically, cognitive flexibility has consistently shown a
negative correlation with food neophobia, whereas the relations
between neophobia and inhibition, as well as working memory,
remains less clear (Foinant et al., 2022a, 2024a). For instance,
Foinant and colleagues (2024a) observed different patterns
across two studies: in the first study, both flexibility and
working memory were correlated with food neophobia, while in
the second study, involving slightly younger children, flexibility
and inhibition were the key correlates.

Given that children with high levels of food neophobia exhibit
rigidity in their eating habits and struggle to adapt to changes in
their food routines, neophobia could be interpreted as a deficit
in EF (Foinant et al., 2022a). For example, neophobic children
often demonstrate reluctance to try new foods and consistently
seek out familiar options, rejecting previously accepted foods
due to changes in sensory information (e.g., taste, texture, mode
of presentation, or cooking) or eating contexts (such as food
consumed at lunch rather than dinner or at someone else’s
house; Rioux et al., 2017; Williams et al., 2005). These findings
suggest that limitations in EF may hinder a child’s ability to
adapt to changes in eating routines, leading them to consistently
demand the same foods, in the same context, and with the same
presentation.

Corroborating this directional hypothesis, Zohar and
colleagues (2020) found that EF measured at 3 years of age
significantly predicted picky eating (which include the rejection
of novel foods) five years later. However, their regression
analysis did not account for children’s previous levels of picky
eating, and since EF were assessed only at baseline, the
alternative hypothesis, that picky eating may influence the
development of EF, could not be examined.
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However, chronic food neophobia could lead to future EF
issues in children through, at least, two distinct pathways. First,
food neophobia may indirectly affect EF by reduced dietary
quality and variety, particularly the intake of fruits and
vegetables (Fletcher et al., 2017; Perry et al., 2015), which have
been linked to better EF development (see Cohen et al., 2016
and Egbert et al., 2019 for reviews). Second, since food
neophobia predicts neophobia in other domains (Hursti &
Sjodén, 1997; Moding & Stifter, 2016), excessive avoidance
driven by neophobia can limit opportunities for engaging in
novel and challenging activities, which are crucial for practicing
and strengthening EF (Barker et al., 2014; Diamond & Lee,
2011).

The current study

The objective of this study was to investigate the causal relations
among neophobia, categorization performance and strategies
(as conceptualized in SDT, following the approach of Foinant
etal., 2022), and EF from ages 4 to 5.

While past studies have often examined EF subcomponents
(e.g., working memory, inhibition, and cognitive flexibility) as
distinct skills, recent research suggests that EF in early
childhood may be best conceptualized as a unitary construct
(Garon et al., 2008; Willoughby et al., 2016). Accordingly, and
in line with previous work (e.g., Welsh et al., 2010; Wolf &
McCoy, 2019), this study operationalizes EF as a single
construct. Moreover, this approach has the advantage of
reducing measurement error and limiting the number of
estimated parameters (Baribeau et al., 2022; Kline, 2016; Little,
2013), which is particularly beneficial for studies with small
sample sizes, such as the present one.

Following the cyclical model proposed by Rioux and
colleagues (2016), we hypothesized that categorization
performance and EF would predict neophobia, while neophobia,
in turn, would predict subsequent categorization performance
and EF. While not the primary focus of this study, given prior
evidence demonstrating the importance of EF in categorization
performance (Blaye & Jacques, 2009; Foinant et al., 2024a;
Lagarrigue & Thibaut, 2025), we hypothesized that early EF
would predict categorization performance outcomes. Due to the
lack of prior research, no specific hypothesis was formulated
regarding the relation between EF and categorization strategies.

Method

Participants

To our knowledge, no longitudinal studies have examined the
associations between food neophobia and either categorization
abilities or EF. The closest study to date investigated whether
EF predicted picky eating (Zohar et al., 2020), which, although
a different disposition (Rioux et al., 2017), includes the rejection
of novel foods. Accordingly, our power analysis estimates were
based on the effect size of .044 reported in their study. To detect
a similar effect size with a power of .80 at an a-level of .05, a
sample of 178 children would be required.

176 children participated in the initial assessment of this two-
wave longitudinal study. A 30% dropout rate occurred at Time
2 (T2; n=53). Additionally, 10 participants were excluded from
the study: 4 due to missing data at Time 1 (T1), three due to
unwillingness to participate, one due to a different procedure at



T2 compared to T1, one due to an atypical development
diagnosis, and one due to the parent’s failure to complete the
food neophobia questionnaire at T2. The final sample
comprised 113 children who completed both waves of data
collection (50 girls: T1, M = 48.30 months, SD = 7.20; T2, M =
57.34 months, SD = 7.18).

Informed consent was obtained from the school and each
participant’s legal guardian/next of kin. Children provided
verbal assent before commencing any procedures. Participants
retained the right to withdraw from the study without
consequence. The study was approved by the ethics committee
of the local University (ref. 2023-02-02-004).

We reported all data exclusions. The study’s design and
analysis were preregistered. Supplemental online materials, data
and analyses are available on OSF: https://osf.io/5utgb/.

Materials and procedure

The procedures and measures were identical across both time
points. Children were assessed individually in their preschool
on the food categorization task and the three EF tasks. The order
of task presentation was randomized for each child.

Food neophobia To assess each child’s level of food
neophobia, caregivers completed the six-item neophobia
subscale of the Child Food Rejection Scale (Rioux et al., 2017)
at both T1 and T2. Responses were rated on a five-point Likert
scale ranging from “Strongly disagree” (1) to “Strongly agree”
(5). A sample item from the neophobia scale is “My child rejects
a novel food before even tasting it.” The food neophobia scale
exhibited good internal consistency at both T1 (« = .865) and
T2 (o = .843). Food neophobia scores were normalized,
resulting in a range from O to 1.

Food categorization We adapted the forced-choice
categorization task from Rioux et al. (2016) to introduce
asymmetrical error costs. Specifically, misses, failing to reject a
food item from a forbidden category, were framed as riskier than
false alarms, or incorrectly rejecting an acceptable item. This
design allowed us to assess not only how accurately children
categorized foods, but also their strategies to favor one type of
error over the other.

This task employed pictures of 7 common vegetables and 7
fruits in both typical and atypical color variations (e.g., a green
and vyellow zucchini). To ensure ecological validity, the
selection of stimuli was informed by an analysis of the school
canteens’ menus to identify commonly served foods. The
images depicted the foods as they are typically served in the
canteen (e.g., zucchini slices).

To minimize the influence of children’s own food preferences
or consumption habits on the task, we employed a puppet named
“Feppy” (Foinant et al., 2021). The categorization task
comprised two phases: practice and test.

Initially, children were instructed: “Meet Feppy, my friend! |
need your help to feed him. Feppy can’t eat vegetables/fruits.
Look, he ate green beans/banana, he threw up and got sick
because green beans/banana aref/is a vegetable/fruit, and
Feppy can’t eat them. You will place all vegetables/fruits in this
box (pointing to the box depicting a sick Feppy). But anything
that isn’t a vegetable/fruit, Feppy can eat. Look, he can eat
banana/green beans because they are not vegetables/fruits
(pointing to the box depicting a healthy Feppy). Anything that
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is not a vegetable/fruit goes in this box. Do you understand?
Can you show me where all vegetables/fruits go? Can you show
me where anything that is not a vegetable/fruit goes?” Two
pictures of Feppy were placed in front of the respective boxes:
one depicting Feppy sick after eating green beans/banana and
the other showing a healthy Feppy after eating banana/green
beans. These Feppy images were adapted from Foinant et al.
(2021).

To ensure understanding, children completed six practice

trials with feedback (3 vegetables and 3 fruits) presented in a
randomized order. Before starting the test phase, the game rules
were reiterated. In the test phase, the experimenter presented
each card without naming it in a randomized order and asked,
“Can Feppy eat this or not?”” No feedback was provided during
the test phase. The conditions (i.e., vegetables and fruits) were
counterbalanced across participants.
Executive functions This study assessed the three core EF
identified by Miyake et al. (2000): working memory, inhibition,
and cognitive flexibility. Prior research using a broad range of
EF tasks, similar to those employed in the present study, has
demonstrated acceptable to excellent convergent validity and
test-retest reliability (Howard & Melhuish, 2017).

To assess children’s working memory, we administered the
Forward Digit Span (FDS; Blankenship et al., 2019). Children
were instructed to verbally repeat sequences of numbers in the
order presented by the experimenter. The procedure included
two 2-digit practice trials, followed by test trials that began with
2-digits and increased by one digit after each successful
response. The task was terminated after two consecutive failures
at the same span length.

To assess inhibition, we used the version of the Day-Night
task (DN; Gerstadt et al., 1994) adapted by Simpson and Riggs,
(2005). The experimenter explained that they would play a
“silly game” involving two pictures: a car and a boat. The
experimenter showed the child each picture and asked them to
name it. Subsequently, the experimenter instructed the child to
say “car” when shown the boat picture and “boat” when shown
the car picture. Children were explicitly instructed not to say
“car” when shown the car or “boat” when shown the boat. A
four-trial training session (order ABAB) with feedback was
conducted. For example, if the child said “car” when shown the
boat, the experimenter confirmed the correct response.
However, if the child responded “car” when shown the car, the
experimenter provided corrective feedback, stating that they
were supposed to say “boat.” During the test session, the child
was presented with 16 cards, presented in the same
pseudorandom order (ABBABAABBABAABAB). No
feedback was provided during the test session.

Cognitive flexibility was assessed using the Dimensional
Change Card Sort task (DCCS; Zelazo, 2006). Children were
initially presented with 2 target stimuli: a blue rabbit and a red
boat. They were instructed to sort a series of 6 test stimuli (3 red
rabbits and 3 blue boats) by color. After correctly sorting five
out of six images, children proceeded to the next step. In the
second step, children were required to sort 6 new test stimuli by
shape. After correctly sorting five out of six images in this step,
they moved on to the final, more challenging phase. The final
phase involved sorting 12 test cards, each with or without a
border. Children were instructed to sort the cards by color if they
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had a border and by shape if they did not. There were 6 cards
with a border and 6 without.

Scores for each task were calculated as the proportion of items
correct, ranging from 0 to 1.

Statistical analysis

For the categorization task, participants were assigned a Hit
score (the probability of correctly classifying food items that
Feppy cannot eat) and a False alarm score (the probability of
classifying food items that Feppy can eat as inedible). Using the
Hit and False alarm scores, SDT was employed to calculate a
categorization performance index (A’) and a strategy index (B ”;
see Grier, 1971; Snodgrass & Corwin, 1988; Stanislaw &
Todorov, 1999). The A’ index, ranging from 0 to 1, reflects
discriminability: 0.50 indicates chance-level performance,
while 1 signifies maximum discriminability. The B” index,
ranging from -1 to +1, reflects response bias: -1 indicates a risk-
averse strategy (tendency to classify stimuli as inedible), and 1
indicates a risk-taking strategy (tendency to classify stimuli as
edible).

To ensure our categorization task effectively captured
differences in categorization performance (A’) and strategies
(B”) as a function of neophobia, it underwent a pretesting phase
with a sample of 121 children aged 3 to 6 years who were not
part of the longitudinal study (61 girls: M = 60.78 months, SD =
10.22). Pearson’s correlation analyses confirmed the expected
significant negative associations between children’s food
neophobia and both categorization performance (A’; r = -.203,
p =.026) and strategies (B”; r =-.203, p = .025).

To investigate the longitudinal associations among food
neophobia, EF, categorization performance (A’), and strategies
(B”) at T1 and T2, the present study employed a cross-lagged
model. To control for the influence of age on our main variables,
standardized residuals were computed for each measure,
controlling for age at both T1 and T2. This approach addressed
age-related effects across both measurement points, rather than
only at baseline (Esrey et al., 1990).

To select our best-fitting model, we followed the formal
model selection approach described by Garrido et al. (2022).
Multiple candidate models were compared using the Akaike
Information Criterion corrected for small sample sizes (AlCc),
with the lowest AlCc value indicating the best-fitting model.

The final selected model included two latent factors
representing EF at T1 and T2. Each latent factor was constructed
using the residuals of working memory, inhibition, and

cognitive flexibility scores, after controlling for age at the
respective time points. The model includes autoregressive paths
for food neophobia, EF, categorization performance (A’) and
strategies (B”). It also incorporated cross-lagged paths, with
food neophobia at T1 predicting both EF and categorization
performance (A’) at T2, EF at T1 predicting categorization
performance (A’) at T2, and categorization performance (A’) at
T1 predicting categorization strategies (B ”) at T2. Additionally,
the model accounts for covariances between T2 variables and
between corresponding indicators across time points. This
structure allows us to examine the longitudinal relations
between food neophobia, EF and categorization indices while
accounting for their previous states and potential interrelations.
Model fit was assessed using the following criteria:
Comparative Fit Index (CFI) and Tucker Lewis Index (TLI)
values greater than .90, and Root Mean Square Error of
Approximation (RMSEA) and Standardized Root Mean Square
Residual (SRMR) values less than .08 (Hu & Bentler, 1999;
Kline, 2016). The model was estimated using Maximum
Likelihood estimation method with the lavaan package
(Rosseel, 2012) in R Version 4.2.1 (R Core Team, 2021).

Results

Descriptive statistics and bivariate correlations between all
study variables are presented in Table 1.

The cross-lagged model demonstrated a good fit to the data:
CFI =.934, TLI = .895, RMSEA = .062, 90%CI = [.016, .096]
and SRMR =.089.

As shown in Figure 1, food neophobia, EF, and categorization
performance (A’) demonstrated significant stability across time
(6 =.740, SE = .063, p <.001; S = .960, SE = .329, p <.001; B
=.173, SE = .085, p = .049, respectively), while categorization
strategies (B ) did not (5 = .172, SE =.091, p = .058).

The model revealed that food neophobia at T1 significantly
and negatively predicted both EF (5 =-.195, SE =.071, p =.029)
and categorization performance (4’; f = -.263, SE = .087, p =
.003) at T2. No evidence was found for the reverse effects;
neither categorization performance, strategies, nor EF at T1
significantly predicted food neophobia at T2. Notably, the
magnitude of the two cross-lagged associations did not differ
significantly (W (1) = 0.98, p = .323), suggesting that food
neophobia may hinder the development of both categorization
performance and EF in a similar manner.

Furthermore, our findings revealed that EF at T1 significantly
predicted categorization performance (4’; f =321, SE =.225, p

Table 1: Descriptive statistics and bivariate correlations at the two time points

Variable M (SD) 1 2 3 4 5 6 7 8 9 10 11
1 Food neophobia T1  .398 (.238)
2 AT 665 (153)1  -.377***
3 B’T1 -.010 (.261)  -.194* .019
4 FDST1 409 (.152) -.033 .246** -.027
5 DNT1 744 (.295) =121 .201* .014 .333***
6 DCCST1 .507 (.263) -399%* % 373*** 001 353***  289**
7  Food neophobia T2  .390 (.227) 750*** -.262** -.167 -.063 -.133 -.300**
8 A'T2 747 (147)1  -386***  .363*** 155 .162 .249%* 393*** - 360***
9 B”T2 -.034 (.313) .098 -.208** 157 -.031 -.119 -.125 111 -.134
10 FDST2 .453 (.130) -.226* .270** 103 B619*** 151 AL1*F** - 286** .221* -.032
11 DNT2 793 (.241) -.183 .300** .098 .265** 398***  249%* -115 .266** -116 112
12 DCCST2 .595 (.250) -.208* .243** .104 AL7*** 323%**  404%F* - 174 374x** 097 442%**  270**
Note. A’, B”, FDS, DN and DCCS respectively stand for categorization performance, categorization strategies, Forward Digit Span (working memory), Day-Night (inhibition) and Dimensional

Change Card Sort (cognitive flexibility). * categorization performance at both T1 and T2 was significantly above chance guessing. * p < .05, ** p < .01, *** p <.001.
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=.024) at T2. This finding suggests that higher EF scores may
support the development of better categorization abilities.

Finally, categorization performance (A’) at T1 significantly
predicted categorization strategies (B ”; # = -.205, SE =.091, p
= .024) at T2, suggesting that children with better initial
categorization abilities may develop more liberal categorization
strategies over time. Children who demonstrate strong
categorization abilities early on may become more confident in
their ability to distinguish between meaningful signals and
noise. This increased confidence may lead them to adopt more
liberal strategies when faced with uncertain decisions, such as
deciding whether a stimulus is edible or not.

Discussion

The primary aim of this study was to examine the pattern of
associations between preschoolers’ neophobia and cognitive
development across two time points. Specifically, we
investigated whether and how food neophobia predicted
categorization performances, strategies and EF, whether
categorization and EF predicted prospective neophobia, and
how categorization and EF related to one another. Our results
revealed evidence for small to moderate unidirectional relations
from neophobia to both categorization performance and EF,
highlighting its key, albeit negative, role in young children’s
cognitive development.

Our findings revealed that while young children’s
categorization performance and EF demonstrated stability over
time, food neophobia emerged as a moderate predictor of their
development. Notably, food neophobia predicted unique
variance in categorization performance outcomes, with an effect
size approximately one and a half times the magnitude of
previous categorization skills (5a1 = .173; Sneophobiats = -.263).
This substantial predictive power suggests that children’s
neophobia may hinder the development of categorization skills.

Importantly, the predictive effect of neophobia on
categorization performance persisted even when controlling for
EF, suggesting that its impact extends beyond the alternative
hypothesis of full mediation by EF. This finding aligns with
previous research by Foinant et al. (2024a), which demonstrated
that neophobia directly affects categorization performance
independently of EF’s indirect effects. These results highlight
the unique contribution of neophobia to categorization
development, warranting further investigation into its
underlying mechanisms.

A plausible hypothesis is that neophobia hinders
categorization performance by limiting children’s opportunities
to develop conceptual knowledge. Conceptual knowledge
supports finer distinctions within initially undifferentiated
concepts, ultimately leading to more accurate categorization
(Galotti et al., 2022; Gelman, 2003; Gentner & Hoyos, 2017;
Keil, 1992; Murphy, 2002; Oakes & Madole, 2003). Much of
this knowledge is acquired through everyday interactions with
real-world events and objects (Borghi et al., 2017; Fisher et al.,
2015; Gelman & Markman, 1987). By avoiding novel objects
and experiences, neophobic children may miss opportunities to
acquire new knowledge or deepen their existing understanding.
This avoidance could significantly hinder the development of
more refined and accurate categorization abilities, as well as the
broader conceptual knowledge required to navigate and
understand the world around them.

An alternative hypothesis is that food neophobia does not
influence conceptual development directly but rather affects
children’s understanding of the rhetorical structure of the task.
Our decision to assess children’s ability to categorize fruits and
vegetables by asking whether a character could eat them was
intended not only to measure categorization performance but
also to capture their strategies, in the face of varying perceived
risks associated with different types of errors. While the
complexity of these instructions could influence performance,
as in the classic case of Piaget’s conservation tasks (Gelman,
1969, 1978; Mehler & Bever, 1967), this explanation seems
unlikely: children’s performance was already significantly
above chance by age four, and prior studies using simpler
instructions have consistently demonstrated associations
between food neophobia and categorization performance
(Rioux et al., 2016, 2018a; Pickard et al., 2021, 2023).
Nevertheless, it remains worth exploring whether food
neophobia is related to cognitive processes involved in
interpreting the rhetorical structure of tasks, such as Theory of
Mind or metacognitive skills, which may mediate its influence
on categorization.

Our findings also revealed that food neophobia significantly
and negatively predicted EF outcomes, with an effect
approximately one-fifth the magnitude of the EF autoregressive
effect (Serr1 = .960; Sneophoviats = -.195). This result aligns with
a hypothesis similar to that proposed for categorization
performance: neophobia may hinder EF development through
experiential avoidance. Optimal EF development requires regu-
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Figure 1: Standardized Path Coefficients. Solid lines represent regressive effects and dotted lines represent cross-lagged relations.

Only significant paths are displayed. Direct measures are shown as squares and latent variables are shown as ovals.
Note. Model fit statistics: CFI = .934, TLI = .895, RMSEA =.062, 90%CI = [.016, .096] and SRMR =.089. A’, B”, FDS, DN and DCCS respectively stand for categorization performance,
categorization strategies, Forward Digit Span (working memory), Day-Night (inhibition) and Dimensional Change Card Sort (cognitive flexibility).
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lar activation, maintenance, and challenge (Diamond & Lee,
2011). Engaging in diverse and novel activities provides critical
cognitive stimulation for strengthening EF (Barker et al., 2014).
However, neophobic individuals, by consistently avoiding new
experiences, may inadvertently limit these opportunities,
thereby constraining the development of their EF.

An alternative hypothesis that warrants further attention is the
role of diet quality in the development of EF. A systematic
review conducted by Cohen and colleagues (2016; see also
Egbert et al., 2019) highlights the positive influence of healthier
dietary habits on children’s EF. In contrast, food neophobia is
often associated with less healthy eating patterns, including
reduced consumption and variety of fruits and vegetables and
increased intake of discretionary foods (Knaapila et al., 2015;
Perry et al., 2015). This pattern suggests that children with high
levels of food neophobia may lack essential nutrients critical for
cognitive development. Future research should examine
whether diet quality mediates the relation between food
neophobia and EF development.

These findings regarding the unidirectional relation between
food neophobia and EF may seem to contradict the results of
Zohar et al. (2020), who found that EF at 3 years of age
predicted picky eating at 8 years of age. However, it is important
to note that the authors did not examine the effects of baseline
EF on picky eating assessed at 5 years of age. This raises the
possibility that the relationship between EF and the maintenance
of food neophobia may only become evident over longer
developmental periods than those examined in our study.
Longitudinal studies that track children across extended
developmental periods are needed to provide a more
comprehensive understanding of the dynamic interplay between
EF and food neophobia.

Indeed, one significant limitation of this study is the
collection of data at only two time points. Future research
should aim to follow children over a longer duration, ideally
beginning before the age of two to capture the onset of food
neophobia and continuing throughout the preschool years, when
neophobia is believed to peak (Dovey et al., 2008). Such a
longitudinal approach would enable researchers to examine
whether EF plays a maintenance role in food neophobia and
confirm its significant yet partial mediating role in the
relationship between neophobia and categorization performance
(Foinant et al., 2024a). Further, given that our findings indicate
that EF predicts categorization outcomes, additional research is
needed to better understand the dynamic interactions between
these cognitive mechanisms.

Another limitation of the present study is the use of the same
measures at each time point. While this approach allowed for
direct comparisons across time, it may have limited the
sensitivity of static measures to detect subtle changes and
developmental growth in these variables. Future research should
consider employing adaptive measures that are better suited to
capture developmental changes and individual growth
trajectories.

Additionally, our study had a 30% dropout rate, limiting the
overall sample size. A larger sample would not only enhance
statistical power but also allow for more nuanced analyses, such
as estimating additional parameters to assess whether neophobia
differentially predicts specific EF components.
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Moreover, since food neophobia has been shown to predict
other forms of neophobia (e.g., Moding & Stifter, 2016) and is
associated with the development of domain-general cognitive
mechanisms such as EF, an important question is whether its
influence on categorization extends beyond the food domain.
Our study focused on food because neophobia represents a
universal protective disposition (Biatek-Dratwa et al., 2022;
Dolgopolova et al., 2015) that typically arises in situations
where uncertainty is entangled with risk (Crane et al., 2020).
Food carries inherent and enduring dangers, such as poisoning,
which make accurate categorization particularly vital in this
domain. Nonetheless, emerging evidence suggests that the
influence of food neophobia on categorization may generalize
to other domains such as natural kinds and artifacts (Foinant et
al., 2024b; Rioux et al., 2018b). However, no such effect has
been found in tasks measuring domain-general visual
categorization ability, o, which involve abstract stimuli lacking
real-world significance (Gauthier & Fiestan, 2023). Taken
together, both theoretical perspectives and emerging empirical
evidence suggest that neophobia may influence categorization
primarily in domains where errors carry some form of intrinsic
value or risk (e.g., “Is it edible?”, “Is this a dangerous animal?”
or “Can this object hurt me?”). To further test this idea, it would
be informative to compare children’s categorization in tasks
involving abstract, symbolic stimuli versus meaningful, risk-
relevant ones.

Lastly, our study exclusively tested children’s categorization
skills using a forced-choice paradigm. While this approach
enabled us to compute both performance and strategy indices
based on SDT, it may limit the generalizability of our findings.
Previous research indicates that food neophobia negatively
impacts children’s performance on various category-based
skills beyond those assessed in our study (Pickard et al., 2023;
Rioux et al., 2018a). Future research should investigate whether
our findings regarding the predictive role of neophobia on
categorization performance extend to other paradigms, such as
category learning (Sloutsky & Fisher, 2004), inductive
reasoning (Gelman & Markman, 1987), or analogy tasks
(Thibaut et al., 2010, Pickard et al., 2021). By exploring a
broader range of cognitive tasks, researchers can gain a more
comprehensive understanding of how food neophobia
influences various aspects of cognitive development.

Despite these limitations, the results of this study highlight the
significant and detrimental impact of neophobia on the
development of higher-order cognitive mechanisms essential
for children’s future success. Categorization is foundational in
various academic fields, including biology, psychology,
physics, and chemistry (Coppens et al., 2021). It also supports
critical cognitive processes such as abstraction, analogy-
making, inference, and theory construction (Gelman & Meyer,
2011). Furthermore, a substantial body of research has
demonstrated that well-developed EF are associated with
successful goal attainment across multiple life domains (Blair &
Razza, 2007; Dunn, 2010; Eakin et al., 2004; Gathercole et al.,
2004; Prince et al., 2007). Understanding how neophobia
hinders cognitive development is therefore crucial. Given its
influence on both categorization abilities and EF, it is vital to
encourage neophobic children to engage in diverse, novel, and
stimulating experiences that foster their cognitive growth.
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