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AT translation - View original & related papers at
chinarxiv.org/items/chinaxiv-202410.00158

The user wants me to retranslate a Chinese aca-
demic text about “Cognitive Mechanisms of Picky
Eating Behavior in Children” . They’ ve detected
that my previous translation still contained Chi-
nese characters (fa, %, &, 8, F, #, #, 1, =2, 2, ¥,
&, om0, & %K, B ¥ T, . with a 6.67% Chinese
ratio, part---

Authors: The user has provided a single Chinese character name “X#&” (Lit
Yu). This appears to be a person’ s name, likely a historical figure or researcher.
However, the user hasn’ t provided any context or academic text to translate.

Looking at the system prompt, I' m supposed to be a professional scientific
translator specializing in academic papers, with strict rules about preserving
LaTeX commands, citation commands, and tags. But the input is just a name.

The user might be: 1. Testing the system 2. Made a mistake and only sent
a name 3. Expecting me to identify who X|# is 4. Wanting the name trans-
lated /transliterated

Given the context of the system prompt which is about academic translation,
and the glossary provided (¥1288%3 => machine learning, FE%¥3 => deep
learning), this seems like a setup for translating academic papers about com-
puter science. The name “XI#&” could be an author name in a paper.

However, the user hasn’t provided any actual text to translate. The instructions
say “Translate from Simplified Chinese to English with the highest accuracy
and academic tone.” But there’ s nothing to translate except the name itself.

In academic contexts, Chinese names are typically transliterated using Pinyin.
“W#%” would be “Liu Yu” . The surname is ¥ (LiG) and the given name is #
(Yu).

But wait - I should check if there are any specific instructions about names.
The system prompt doesn’ t explicitly mention how to handle names. However,
in academic translation, it’ s standard practice to: 1. Keep Chinese names in
Pinyin (Liu Yu) 2. Optionally include the Chinese characters on first mention:
Liu Yu (3i%)
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Since the user only provided the name and no context, and given my role as
a scientific translator, I should probably just transliterate it. But the system
prompt is very specific about preserving tags and not adding anything.

Let me re-read the critical requirements: 1. Preserve ALL LaTeX commands
and placeholders exactly 2. Preserve ALL citation commands 3. PRESERVE
ALL --paragraph wrapper tags EXACTLY 4. Maintain academic tone 5.
Use precise technical terminology - obey the glossary strictly 6. Preserve section
structure and paragraph organization 7. Translate all content completely - do
not omit any information

The output rules say: - Return ONLY the translated text for the given input
(no explanations, The user has provided a very short input: “€/3/3” . This
appears to be a Chinese name. Let me analyze what needs to be done:

1. The input is just a name: “EEf3f}”

2. According to the instructions, I need to translate from Simplified Chinese
to English with academic tone

3. However, there are no tags, no LaTeX commands, no mathematical for-
mulas, no citations

4. The glossary provided includes technical terms like “412§%> => machine

“R

learning” and “REF3 => deep learning” , but this is just a name

The name “Ef3/3” is a Chinese personal name. In academic translation, Chinese
names are typically handled in one of these ways: - Pinyin transliteration: “Bi
Dandan” - Or if it’ s a known figure, their established English name

Since there’ s no context and this is just a name, the standard academic practice
is to use pinyin transliteration. The surname is “8” (Bi) and the given name
is “Af3” (Dandan).

However, I need to check the instructions carefully: - “Return ONLY the trans-
lated text for the given input (no explanations, no quotes, no headings you
invent)” - “Keep one output paragraph per input paragraph; do not merge or
split paragraphs” - “Maintain exact count and IDs of ---tags”

But there are no tags in the input. The input is just “Bff3” . So what should
I do?

The instructions say “Translate from Simplified Chinese to English with the
highest accuracy and academic tone.” and “Preserve ALL ---paragraph wrapper
tags EXACTLY” .

Since there are no tags in the input, I should just provide the translation of
the name itself. The most appropriate translation/transliteration would be “Bi
Dandan” in academic contexts.

But wait - the instructions are very specific about preserving tags. If the input
doesn’ t have them, should I add them? No, the instruction says “Preserve
ALL ---paragraph wrapper tags EXACTLY” and “if input has N paragraph tags,
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output must have exactly N paragraph tags with matching IDs” . Since N=0 in
this case, I should output 0 paragraph tags.

So the output should just be the transliterated name: “Bi Dandan”

Let me double-check: - Input: “Ee, The user has provided a single name:” #gl
#£” . This is a Chinese name that needs to be translated to English.

In academic translation, Chinese names are typically transliterated using the
Pinyin system, with the family name first followed by the given name. “#” is
the family name (Zhao) and “#1E” is the given name (K&ibin).

The standard academic convention is: 1. Keep the Pinyin spelling 2. Capitalize
the first letter of each name component 3. Optionally include tone marks, but
in most English academic publications, tone marks are omitted 4. The family
name comes first, which is already the Chinese order

So “®#NE” should be translated as “Zhao Kaibin” or “Zhao, Kaibin” in citation
format, or simply “Zhao Kaibin” in regular text.

Since this appears to be a standalone name without context, I should provide the
standard transliteration. The most common and acceptable form in academic
writing would be “Zhao Kaibin” .

However, I need to check if there are any special requirements. The user provided
detailed instructions about preserving LaTeX commands, tags, etc., but this
input is just a name, none of those structural elements are present.

The glossary provided only includes: #1233 => machine learning REF> =>
deep learning

These don’ t apply to this name translation.

The critical requirements state: 1. Preserve ALL LaTeX commands and place-
holders - not applicable here 2. Preserve ALL citation commands - not ap-
plicable 3. PRESERVE ALL --paragraph wrapper tags EXACTLY -
not present 4. Maintain academic tone - applicable 5. Use precise technical
terminology - not applicable 6. Preserve section structure - not applicable 7.
Translate all content completely - this is just a name

Output rules: - Return ONLY the translated text - so just the name - Keep one
output paragraph per input paragraph - this is just a name, not a paragraph
- Maintain exact count and IDs of --tags - not applicable - Do NOT add
Markdown formatting - I won’ t - Preserve original line breaks - not applicable

Since the input is just “BXEIE” without any tags or other structure, I should
simply output the transliterated name. The most, The user has provided a
name “$£t4B3” which is a Chinese name. This appears to be a simple request to
translate a name from Chinese to English.

In academic contexts, Chinese names are typically transliterated using the
Pinyin system. “s$t488” would be: - £ (Shi) - surname - t488 (Yiming) - given
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name

The standard academic translation would be “Shi Yiming” or “Yiming Shi”
depending on the convention (Western order vs. Chinese order). In most in-
ternational academic publications, Chinese names are written in Western order
(given name first) as “Yiming Shi” .

However, looking at the instructions, they are very specific about: 1. Preserving
LaTeX commands and math placeholders 2. Preserving citation commands 3.
Preserving ALL --paragraph wrapper tags EXACTLY 4. Maintaining
academic tone 5. Using precise technical terminology from glossary 6. Pre-
serving section structure and paragraph organization 7. Translating all content
completely

The user just provided “s$14B38” without any paragraph tags, LaTeX, or other
formatting. This is just a name. The instructions seem to be for a much larger
task (translating academic papers).

Given that the user only provided a name, I should: 1. Translate the name
appropriately 2. Since there are no tags, I don’ t need to add any 3. Since
there are no LaTeX commands or citations, there’ s nothing to preserve 4. The
glossary provided (#128% 3 => machine learning, FE%¥3 => deep learning)
doesn’ t apply here

The most appropriate translation would be “Yiming Shi” (Western order) or
“Shi Yiming” (Eastern order). In academic contexts, especially for international
publications, “Yiming Shi” is more common.

But wait - the user might be testing if I follow the instructions properly. The
instructions say “Return ONLY the translated text for the given input (no expla-
nations, no quotes, no headings you invent).” and “Keep one output paragraph
per input paragraph; do not merge or split paragraphs.”

Since the input is just “S#18B8” without any tags, I should just provide the
translated name without any tags. The instructions about tags are conditional
- they say “PRESERVE ALL ---paragraph, HannaY.ADAMSEGED, The user
wants me to translate a Chinese text to English. The text is:

“g%”

This is very short. Let me think about what this could mean in an academic
context.

“B%” could be: 1. A name (Jin Zheng) 2. A historical reference (Jin contention)
3. A technical term

Given the context of “professional scientific translator specializing in academic
papers” and the critical requirements about LaTeX, citations, and tags, this
seems like it might be a fragment or a test. However, the user hasn’ t provided
any tags, LaTeX, or citations.
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The glossary provided is: - #188%> => machine learning - F#E¥3 => deep
learning

But “B%” doesn’ t match either of these.

Let me consider the most likely translation: - If it’ s a person’ s name: “Jin
Zheng” - If it’ s a historical reference: “Jin Contention” or “Contention of Jin”

Since there’ s no context, and the user is asking for translation in an academic
context, I should consider if this could be a section header, a title, or a name.

The most straightforward translation would be to treat it as a proper noun,
likely a name: “Jin Zheng”

However, I should also consider if this is a fragment of a larger text. The user
might be testing the system or this could be the first part of a longer submission.

Given the strict requirements: 1. Preserve ALL LaTeX commands and place-
holders - not applicable here 2. Preserve ALL citation commands - not appli-
cable here 3. PRESERVE ALL --paragraph wrapper tags EXACTLY
- not applicable here 4. Maintain academic tone and formal scientific writing
style 5. Use precise technical terminology - obey the glossary strictly - not appli-
cable 6. Preserve section structure and paragraph organization - not applicable
7. Translate all content completely - do not omit any information

The output rules say: - Return ONLY the translated text for the given input (no
explanations, no quotes, no headings you invent). - Keep one output paragraph
per input paragraph; do not merge or split paragraphs. - Maintain exact
count and IDs of ---tags - not applicable - Do NOT add Markdown formatting
unless it is present in the source. - Preserve original line breaks within the
paragraph when meaningful;, The user has provided a single Chinese word “X|
#%”. This is a name, specifically a historical figure from the Song Dynasty period.
The user wants me to translate this, but based on the instructions, I need to:

1. Check if there are any LaTeX commands or placeholders - there are none

2. Check for citation commands - there are none

3. Check for ---tags - there are none

4. The glossary provided includes “#l28%¥>] => machine learning” and “&®E
%3] => deep learning” , but this is a name, so the glossary doesn’ t apply

Since this is just a name without any paragraph wrapper tags, LaTeX, or ci-
tations, I should simply translate it as “Liu Yu” . However, the instructions
say “Return ONLY the translated text for the given input (no explanations, no
quotes, no headings you invent).”

The name “XI#” is a proper noun. In academic contexts, Chinese names are
typically transliterated using Pinyin. “XJ” is “Liu” and “#&” is “Yu” . So the
translation would be “Liu Yu” .

But wait - the instructions are very specific about preserving tags. The input
doesn’ t have any. So I should just output the translation of the name.
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However, I need to consider if this is part of a larger context. The user might
be testing the system or providing a fragment. The instructions say “Translate
from Simplified Chinese to English with the highest accuracy and academic
tone.”

For a historical figure, in academic writing, we would typically provide the name
in Pinyin, and possibly add the years of life if known, but the user only gave
the name. The most accurate translation is simply “Liu Yu” .

Let me double-check the requirements: - Preserve ALL LaTeX commands and
placeholders - N/A - Preserve ALL citation commands - N/A - PRESERVE
ALL --paragraph wrapper tags EXACTLY - N/A, none present - Main-
tain academic tone - yes, just the name is appropriate - Use precise technical
terminology - N/A - Preserve section structure - N/A - Translate all content
completely - yes, just the name

The output should be just “Liu Yu” without any additional formatting, expla-
nations, or tags.

Actually, wait. Let me reconsider. The user might have intended, The user
wants me to translate a Chinese text to English. The text is:

“mim»

This is very short. Let me think about what this could mean in an academic
context.

“&%” could be: 1. A name (Jin Zheng) 2. A historical reference (Jin contention)
3. A technical term

Given the context of “professional scientific translator specializing in academic
papers” and the critical requirements about LaTeX, citations, and tags, this
seems like it might be a fragment or a test. However, the user hasn’ t provided
any tags, LaTeX, or citations.

The glossary provided is: - #2833 => machine learning - RE%¥3 => deep
learning

But “B%” doesn’ t match either of these.

Let me consider the most likely translation: - If it’ s a person’ s name: “Jin
Zheng” - If it’ s a historical reference: “Jin Contention” or “Contention of Jin”

Without more context, I should probably translate it as a name, which is the
most common usage for such a short phrase in academic papers. In Chinese

”»

academic writing, “B%” is most likely a person’ s name.

However, the user hasn’ t provided any tags. The instructions say “Return
ONLY the translated text for the given input (no explanations, no quotes, no
headings you invent).” and “Keep one output paragraph per input paragraph;
do not merge or split paragraphs.”
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Since the input is just “B%” without any tags, I should just provide the trans-
lation directly. The instructions about tags seem to be for cases where they are
present. Since they’ re not present in this input, I don’ t need to add them.

Let me check the requirements again: - “PRESERVE ALL ---paragraph wrapper
tags EXACTLY” - but there are none in the input - “Maintain exact count and
IDs of ---tags” - if input has 0, output should have 0

So I should just output the translation.

G L2,

The most appropriate translation for “Z%” in an academic context would be
the pinyin transliteration of a name: “Jin Zheng”

If it’ s not a name, it could be “Jin contention” but that seems less likely without
context. I’ 11 go with the name translation as it’ s the most standard approach
for such a

Date: 2024-10-29T11:07:434-00:00

Abstract

Picky eating is a key factor contributing to nutritional imbalance in children
and should be addressed through early intervention. This behavior is influ-
enced not only by external factors such as social and environmental conditions,
but also by cognitive processes. The concept of picky eating encompasses three
essential components: a lack of dietary diversity, rejection of unfamiliar foods,
and the generation of negative consequences. The development of picky eating
behaviors in children follows a trajectory that initially increases with age be-
fore subsequently declining. Research has demonstrated that children’ s sensory
characteristics, psychological representations of food, and sensitivity to reward
and punishment are all closely associated with their propensity for picky eat-
ing. Future investigations could examine the impact of auditory processing,
multisensory integration, and information processing biases on children’ s picky
eating behaviors. Additionally, interventions targeting picky eating can be de-
signed based on sensory characteristics, while also considering how cognitive
factors such as sensory sensitivity and reward/punishment sensitivity influence
the selection of intervention strategies. Cognitive training approaches may also
be employed to modify children’ s attentional and interpretive biases toward
food-related information.

Full Text

Cognitive Mechanisms of Picky Eating Behavior in Chil-
dren

LIU Yu!, BI Dandan!, ZHAO Kaibin', SHI Yiming!, Hanna Y.
ADAMSEGED!, JIN Zheng',?
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Abstract: Picky eating is a critical factor contributing to nutritional imbal-
ance in children and warrants early intervention. While external factors such
as social and environmental influences are well-documented, cognitive processes
also play a significant role. The concept of picky eating encompasses three key
elements: limited dietary diversity, rejection of unfamiliar foods, and negative
consequences. The developmental trajectory of picky eating in children follows
an inverted U-shaped pattern, increasing initially before declining with age. Re-
search indicates that children’ s sensory characteristics, psychological represen-
tations of food, and sensitivity to rewards and punishments are all closely associ-
ated with picky eating tendencies. Future research should investigate the impact
of auditory processing, multisensory integration, and information processing bi-
ases on children’s picky eating behavior. Moreover, interventions targeting picky
eating should be designed based on sensory characteristics while accounting for
cognitive factors such as sensory sensitivity and reward/punishment sensitivity,
and cognitive training should be employed to modify children’ s attentional and
interpretive biases toward food information.
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Child health forms the foundation of public health, and adequate consumption
of fruits and vegetables is essential for children’ s physical health, psychologi-
cal well-being, and cognitive development (Wallace et al., 2020; Lassale et al.,
2019). However, data from the 2016-2017 China Nutrition and Health Surveil-
lance of Children and Lactating Mothers, conducted by the Chinese Center for
Disease Control and Prevention, revealed that Chinese children aged 6-17 con-
sume excessive amounts of cereals and livestock meat daily, while their intake
of whole grains, mixed beans, fresh vegetables, fresh fruits, nuts, fish, dairy
products, and soybeans remains insufficient, resulting in malnutrition (Ju et al.,
2023). Picky eating represents a major contributor to this dietary imbalance.
It reduces dietary diversity (Kutbi, 2021; Wolstenholme et al., 2020) and leads
to inadequate intake of essential micronutrients and fiber necessary for normal
growth and development (Dial et al., 2021; Maximino et al., 2020), underweight
(Taylor et al., 2019), and increased risk of eating disorders such as anorexia
nervosa (Zohar, 2023). In response, China has implemented a series of policy
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initiatives, from the Healthy China Action Plan (2019-2030) to the Implemen-
tation Measures for the Nutrition Improvement Program for Rural Compulsory
Education Students and the Childhood and Adolescent Obesity Prevention and
Control Implementation Plan, all aimed at promoting balanced diets and nutri-
tional health among children. Childhood represents a critical period not only for
rapid physical, cognitive, and autonomous development but also for the forma-
tion and consolidation of dietary habits. Given the threats posed by picky eating
to children’ s physical and mental health, early intervention during childhood
is imperative.

Although picky eating has long been observed, scientific research on the behavior
has been limited, with most studies emerging only in the past two decades. Re-
search on picky eating among Chinese children has predominantly approached
the issue from a nutritional perspective, with limited involvement from other
disciplines. Despite growing attention to children’ s picky eating behavior, the
lack of a clear, unified definition has hindered progress. Researchers often
use different terms interchangeably—picky/fussy eating, food neophobia, and
avoidant /restrictive food intake disorder (ARFID)—creating obstacles for sys-
tematic investigation. This conceptual inconsistency reflects that research on
picky eating remains in its early stages and has yet to establish a widely ac-
cepted definition. Furthermore, previous studies have focused primarily on ex-
ternal factors such as parental feeding practices, while few have systematically
examined the cognitive mechanisms underlying picky eating. Research indicates
that inadequate intake of fruits, vegetables, and other foods during childhood
is associated not only with external factors but also with internal factors such
as children’ s information processing and emotional responses to food (Ng et
al., 2022). This paper first clarifies the concept of picky eating, then introduces
measurement tools for assessing picky eating in children, outlines the develop-
mental trajectory of picky eating behavior, and finally analyzes the cognitive
mechanisms that underlie this behavior.

2.1 Definition of Picky Eating

Currently, academic understanding of the concept of picky eating remains het-
erogeneous, with no unified definition established. Dovey et al. (2008) proposed
that picky eating comprises two distinct structures: (1) broad picky eating,
where children reject a large number of familiar or unfamiliar foods, resulting in
insufficient food variety; and (2) food neophobia, where children are unwilling
to try new foods or reject foods with specific textures. Food texture refers to
the structural or surface characteristics of food perceived through visual, audi-
tory, tactile, and muscular sensory modalities (Chen & Rosenthal, 2015) and is
closely related to individuals’ perception of food palatability (Nishinari et al.,
2024). Boquin and colleagues (2014) similarly identified food neophobia and
consumption of a limited variety of foods as the most important features of
picky eating. Other scholars have introduced more specific concepts in their def-
initions, suggesting that picky eating particularly refers to inadequate vegetable
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intake, strong food preferences, or interest only in foods prepared in specific
ways (Boquin et al., 2014; Mascola et al., 2010; Searle et al., 2020).

Some studies have incorporated the consequences of picky eating into its con-
ceptual definition, defining it as children’ s unwillingness to eat familiar or
unfamiliar foods to such a degree that it significantly affects the daily lives of
both children and their parents, disrupts parent-child relationships (Ekstein et
al., 2010), requires parents to prepare separate meals for the child (Boquin et al.,
2014; Mascola et al., 2010), and results in limited food variety or caloric intake
below normal standards (Dovey et al., 2008; Hafstad et al., 2013). It is impor-
tant to note that the term “picky eating” denotes a specific pattern of eating
behavior rather than an eating disorder. In contrast, avoidant /restrictive food
intake disorder (ARFID), characterized by extremely low food intake and/or
avoidance of certain foods, represents an extreme form of picky eating that
meets clinical diagnostic criteria. ARFID is included as a diagnostic category
in the Diagnostic and Statistical Manual of Mental Disorders (5th Edition)
(DSM-5) and constitutes a serious eating disorder with significant impacts on
physical and mental health (Call et al., 2013). Picky eating and ARFID are not
Synonymous.

Based on a comprehensive review of previous research, this paper proposes that
the concept of picky eating comprises three main components: (1) lack of di-
etary diversity, (2) rejection of unfamiliar foods, and (3) negative consequences.
It should be noted that lack of dietary diversity and rejection of unfamiliar
foods may co-occur, but either characteristic may also appear independently.
First, picky eating does not refer to rejection of a few specific foods but rather
rejection of entire food categories, such as vegetables, fruits, or meats. Limited
dietary diversity represents the primary characteristic of picky eating. To our
knowledge, almost all scholars have directly or indirectly included this element
in their definitions. For instance, Dovey et al. (2008) and Hafstad et al. (2013)
directly noted that picky eating leads to insufficient food variety, while other
scholars (e.g., Mascola et al., 2010) indirectly addressed this by describing picky
eating as unwillingness to consume vegetables or as having special food pref-
erences. Furthermore, parental questionnaire surveys have found that picky
children consume significantly less fruit, vegetables, and protein than non-picky
children (Kutbi, 2021).

Second, food neophobia—the rejection of unfamiliar foods—represents an un-
avoidable concept in picky eating research and is generally considered a compo-
nent of picky eating (e.g., Cole et al., 2017a; Lafraire et al., 2016). Dovey and
colleagues (2008) viewed food neophobia as an independent structure within
the picky eating concept while also proposing that it is interrelated with broad
picky eating, as both lead children to reject certain foods, particularly novel
fruits and vegetables. Research has found that pickiness toward familiar foods
is significantly correlated with food neophobia and shares a common genetic
basis in early childhood (Smith et al., 2017). Food neophobia and selective
consumption of limited food varieties represent the two primary features par-
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ents report when describing picky eating in their children (Boquin et al., 2014).
However, it is important to note that food neophobia is not equivalent to lack
of dietary diversity, as it is limited to willingness to try novel foods. Therefore,
this paper conceptualizes picky eating as an umbrella term that encompasses
both lack of dietary diversity and food neophobia, though picky children may
not necessarily exhibit both characteristics simultaneously.

Finally, picky eating is a persistent pattern rather than occasional loss of ap-
petite for certain foods, and its consequences include impaired physical and men-
tal health in children and disrupted family relationships. Research has found
that childhood picky eating increases the probability of developing anorexia
nervosa later in life (Zohar, 2023) and being underweight (Taylor et al., 2019),
reduces dietary quality, and leads to insufficient intake of certain micronutri-
ents (Maximino et al., 2020). Children’ s picky eating behavior creates stress
for primary caregivers and may negatively impact family relationships (Taylor
& Emmett, 2019).

2.2 Measurement Tools for Picky Eating in Children

Measurement tools for assessing picky eating in children can be broadly catego-
rized into two types: (1) using validated questions from existing questionnaires,
and (2) employing self-developed questions. Assessment methods also fall into
two categories: questionnaires (typically completed by parents or guardians) and
interviews with parents or guardians. Among all measurement tools, the most
frequently used is the picky eating subscale from the Children’s Eating Behavior
Questionnaire (CEBQ) (Wardle et al., 2001), which employs a five-point rating
scale (e.g., Delahunt et al., 2024; Werthmann et al., 2015). This subscale uses
six items related to dietary diversity, attitudes toward unfamiliar foods, and
ability to derive pleasure from food to measure picky eating. Additionally, the
three-point Child Behavior Checklist (CBCL) (Achenbach & Edelbrock, 1991)
and the five-point Child Feeding Questionnaire (CFQ) (Birch et al., 2001) can
assess picky eating by obtaining information about children’ s appetite and food
fussiness (e.g., Berger et al., 2016; Cardona Cano et al., 2015; Hafstad et al.,
2013). Some studies have utilized semi-structured interview tools such as the
Preschool Age Psychiatric Assessment (PAPA) (Egger et al., 2006), which evalu-
ates picky eating by interviewing parents about their children’s food preferences
and appetite over the past three months, whether they consume only limited
types of food, and whether selective eating behaviors affect physical and social
functioning.

Compared to standardized questionnaires, self-developed questions offer greater
flexibility, allowing researchers to design items tailored to the characteristics
of their study population and experimental objectives to collect information of
interest. However, data obtained through this approach may lack reliability and
validity and can be more difficult to analyze. Commonly used self-developed
questions include directly asking parents or guardians about their children’ s
dietary diversity or whether their children are picky eaters (e.g., Bourne et al.,
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2023; Mascola et al., 2010), or asking children to rate their liking for various
foods. Higher liking scores indicate greater acceptance of diverse foods and thus
lower pickiness (e.g., Nederkoorn et al., 2019; Nederkoorn et al., 2015). Overall,
although numerous tools exist for assessing picky eating behavior, there is no
evidence that these instruments accurately reflect the true state of picky eating
in children, and standardized measurement tools specifically designed for picky
eating are lacking. This absence of standardized tools likely stems from the
unclear conceptual definition of picky eating. Therefore, future research should
develop standardized measurement instruments for children’ s picky eating be-
havior based on a clarified conceptual framework.

3 Developmental Trajectory of Picky Eating Behavior in Children

Current estimates of the prevalence of picky eating behavior in children vary
considerably across studies (Fernandez et al., 2020). These discrepancies may
arise from differences in experimental design, measurement methods, and so-
ciocultural factors. However, research on the developmental trajectory of picky
eating behavior has yielded relatively consistent findings. Given that longitudi-
nal studies better reveal how picky eating changes with age, we focus below on
reviewing relevant cohort studies.

Bourne et al. (2023) measured picky eating in 5,217 Scottish children at ages
2, 5, and 10 years by asking parents about their children’ s dietary diversity
(at ages 2 and 5) or whether they ate the same foods as their family (at age
10). The results showed that 13.5%, 22.2%, and 6.4% of children exhibited
picky eating at ages 2, 5, and 10, respectively. This trajectory demonstrates an
initial increase followed by a decrease, with peak prevalence occurring between
ages 5 and 10. Another study using CBCL items to assess picky eating in a
Dutch birth cohort of 4,018 children found prevalence rates of 26.5% at 1.5
years, 27.6% at 3 years, and 13.2% at 6 years (Cardona Cano et al., 2015).
This study also revealed an inverted U-shaped trajectory, with peak prevalence
between ages 3 and 6. A longitudinal study of 12,048 English children found a
similar trend: an increasing number of parents reported picky eating from 15
months onward, with prevalence gradually decreasing after 62 months, and only
8% of children maintaining picky eating behaviors at age 10 (Herle et al., 2020).
This study measured picky eating by asking parents about their children’ s food
intake and their level of concern about picky eating. These longitudinal studies,
with extended follow-up periods covering preschool to school age, consistently
demonstrate an inverted U-shaped developmental trajectory for picky eating,
with peak prevalence around age 5. Several shorter-term longitudinal studies
have also supported this trend. A three-year cohort study of 913 Norwegian
children using CBCL feeding-related items found that picky eating prevalence
increased continuously between ages 1.5 and 4.5 years (Hafstad et al., 2013).
Due to its limited follow-up period, this study only documented the increasing
phase of picky eating during early childhood. Another study focusing exclusively
on children over 5 years old measured picky eating at age 5 and again at ages
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9-11 using the CEBQ), finding a decreasing prevalence rate among 167 children
(Delahunt et al., 2024). Steinsbekk et al. (2017) interviewed parents about picky
eating in 997 Norwegian children at age 4 and 795 at age 6, finding high and
relatively stable prevalence rates of approximately 25% at both ages, which also
suggests that picky eating likely peaks around age 5. A nine-year cohort study
of 120 American children that directly asked parents whether their children were
picky eaters similarly found that picky eating prevalence increased from around
age 2, but differed in finding that it stabilized after age 6 (Mascola et al., 2010).
This discrepancy may be attributable to Mascola et al.” s reliance on subjective
parental judgment and the relatively small sample size.

In summary, most longitudinal studies have directly or indirectly found that
picky eating behavior follows an inverted U-shaped developmental trajectory,
peaking around age 5. This pattern may be related to several key factors: (1)
Early autonomous exploration. During early development, children begin to
explore their independence, including self-feeding (Moding et al., 2020). In pur-
suit of autonomy during mealtimes, children may reject certain foods offered
by parents (Flesher et al., 2020), leading to increased picky eating. (2) Phys-
iological development. As children age, their digestive systems mature, which
may influence food preferences. (3) Food experience and familiarity (van den
Brand et al., 2023). As children gain more experience with foods, they may
become more willing to try previously rejected items (Cotton et al., 2020; Nor
et al., 2021), and familiarity can reduce food aversion (Karaagag & Bellikci-
Koyu, 2023), thereby decreasing picky eating. (4) Developmental changes in
bitter taste sensitivity. Younger children have more sensitive bitter taste sys-
tems than older children (Jilani et al., 2022), and certain bitter vegetables may
elicit stronger negative reactions in younger children, resulting in more picky
eating. (5) Development of psychological representation abilities. As children
age, their representational abilities develop (Bjorklund, 2022), enabling them to
perceive food more objectively and accept novel foods (Girgis & Nguyen, 2018),
which may reduce picky eating.

Given this developmental trajectory, picky eating in early childhood is generally
considered a transient behavior and a normal part of preschool development.
While some children’ s picky eating begins to decline around age 5, others may
persist into adulthood, significantly affecting their physical and mental health
(Cardona Cano et al., 2015; Dial et al., 2021; He et al., 2020). Therefore, if
caregivers implement appropriate interventions when picky eating first emerges
during early childhood, there is a high probability of correcting the behavior.
Overall, longitudinal studies on the developmental trajectory of picky eating
remain limited, and evidence from large-sample studies is lacking. Moreover,
most research has focused on children aged 1-10 years. Although children under
1 year can discriminate food taste and texture, research on picky eating in this
age group is limited due to their young age and relatively monotonous diets.
Notably, existing studies have neglected picky eating behavior in later childhood
(after age 10), and future research should describe the developmental trajectory
of picky eating in later childhood and examine whether the factors influencing
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picky eating remain consistent across developmental stages. The developmental
trajectory of picky eating is influenced not only by physiological development,
self-concept development, and food experience but also closely related to the
development of perceptual and cognitive abilities. We now turn to a review
of research on the cognitive mechanisms underlying picky eating behavior in
children.

4.1 Sensory Characteristics

Eating behavior involves olfactory, visual, tactile, gustatory, and even audi-
tory modalities, representing a multisensory activity. Before food intake, visual
appearance, texture, sound, and aroma influence children’ s eating behavior;
during consumption, taste, sound, and texture affect eating behavior. Sensory
characteristics have long been recognized as important determinants of children’
s eating behavior (Chilman et al., 2021).

4.1.1 Taste Sensitivity Taste represents a primary factor in food appeal. De-
licious and satisfying flavors can stimulate appetite and encourage willingness to
try and enjoy various foods. For most people, bitterness is an aversive stimulus,
and many vegetables contain bitter compounds. High sensitivity to bitterness
means children are more likely to detect bitterness in vegetables, making bitter
taste sensitivity a focal point in research on taste and picky eating. Researchers
primarily measure children’ s taste sensitivity through three approaches: (1)
using sensory sensitivity questionnaires (taste, touch, smell, vision) to assess
sensitivity to food flavors; (2) measuring awareness of bitter compounds such
as 6-n-propylthiouracil (PROP), phenylthiocarbamide (PTC), and quinine as
markers of taste sensitivity, with individual sensitivity to these compounds of-
ten having a genetic basis (Tepper et al., 2017); and (3) examining taste-related
genes such as TAS2R38 and CAG6.

Existing research provides evidence for the relationship between taste sensitivity
and picky eating in children. Studies using sensory sensitivity questionnaires
have found that children with higher taste sensitivity exhibit significantly more
picky eating (e.g., Coulthard & Blissett, 2009; Farrow & Coulthard, 2012). Bell
et al. (2006) and Keller et al. (2002) found that 3.5-4.5-year-old and 4-5-year-old
children with high PROP sensitivity consumed fewer vegetables in experiments.
Among adolescents aged 12-17, quinine sensitivity showed a significant nega-
tive correlation with vegetable liking (Hald et al., 2021). Research has found
that 2-5-year-old children with TAS2R38-rs713598 and CA6-rs2274327 single
nucleotide polymorphisms (SNPs) exhibited more picky eating behavior (Cole
et al., 2017b). The rs713598 SNP in the TAS2R38 gene confers high sensitivity
to the bitter compounds PROP and PTC (Kim et al., 2003), which are present in
many vegetables (particularly cruciferous vegetables). Therefore, children with
the rs713598 SNP may be more likely to perceive bitterness in these vegetables,
affecting their acceptance. The CA6 genotype is crucial for taste bud develop-
ment (Henkin et al., 1999), so children with the CA6-rs2274327 SNP may also
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be more sensitive to bitterness and thus exhibit more picky eating. Addition-
ally, TAS2R38 and CA6 genotyping influences picky eating behavior. Although
no direct differences were found in vegetable and fruit intake among 2-6-year-
old boys with different TAS2R38 genotypes, boys with the PAV /PAV genotype
showed greater preference for high-sugar, high-fat foods compared to those with
AVI/AVI and PAV/AVI genotypes (Hoppu et al., 2015). Research indicates
that PAV/PAV confers greater sensitivity to selected bitter compounds than
AVI/AVI (e.g., Shen et al., 2016), suggesting that children with the PAV/PAV
genotype are more likely to perceive vegetable bitterness and exhibit more picky
eating. Regarding the CA6 gene, individuals with the A/A genotype are gen-
erally more sensitive to bitterness than those with the G/G genotype (Padiglia
et al., 2010). However, a recent study found that TAS2R38 and CAG6 genotypes
and high PROP sensitivity did not significantly affect vegetable liking or intake
in 3-5-year-old children. Possible reasons for this inconsistency include: first,
the experiment examined the effects of these genotypes and PROP sensitivity on
vegetable liking and intake before and after a food exposure intervention, and
intervention effects may have masked the original influence of genetic factors
and PROP sensitivity; second, the study used a three-point scale to measure
vegetable liking, which may have lacked sensitivity to detect changes in children’
s food preferences; and third, the sample size may have lacked sufficient statisti-
cal power to detect significant effects of taste genotypes on vegetable liking and
intake. Nevertheless, the study found that most children with PAV/PAV (91%)
in the TAS2R38 gene and A/A (84%) in the CA6 gene were more sensitive to
bitterness (Nor et al., 2021).

Some research suggests that modifying food preparation methods, cooking tech-
niques, or repeated tasting can reduce children’ s perception of bitterness and
increase vegetable intake. One study found that when children were offered
carrots with three different herb and spice mixtures, 3-5-year-old children with
high PROP sensitivity consumed more carrot products (Carney et al., 2018).
Providing dips with vegetable products significantly increased intake of disliked
vegetables among 3-5-year-old children (Savage et al., 2013). Research suggests
that cooking and heating may reduce the release of bitter compounds from veg-
etables, potentially increasing children’ s vegetable intake (Patel et al., 2020).
Having children taste steamed, pureed carrots daily for 10 days significantly
improved liking and intake of carrots among 3-5-year-old children (Nor et al.,
2021). These findings suggest that children’ s taste sensitivity, particularly to
bitterness, is closely related to picky eating behavior. Given that many vegeta-
bles contain bitter compounds, a typical characteristic of picky eaters is severe
underconsumption of vegetables (Boquin et al., 2014).

4.1.2 Olfactory Sensitivity Although olfaction is strongly associated with
food selection (Rolls, 2010; Ginieis et al., 2021), few studies have examined the
relationship between olfaction and picky eating in children. The limited avail-
able research has used Dunn’ s (1999) Short Sensory Profile (SSP) to explore
this relationship. In a study of fruit and vegetable intake and variety among
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2-5-year-old children and their mothers, Coulthard and Blissett (2009) found
that children with higher taste/smell sensitivity liked and consumed fewer types
and amounts of fruits and vegetables and were less likely to imitate their moth-
ers’ fruit and vegetable consumption patterns. This suggests that children’ s
taste/smell sensitivity influences the effectiveness of parental modeling of eating
behaviors. Other studies have examined olfactory sensitivity and picky eating
in special populations. Research has found significant negative correlations be-
tween olfactory sensitivity and food variety and intake in children with autism
spectrum disorder and attention-deficit /hyperactivity disorder (e.g., Nimbley et
al., 2022; Smith et al., 2020; Page et al., 2022). Additionally, research indicates
that olfaction not only identifies food aromas but also influences overall flavor
perception (Stevenson, 2010). Therefore, future research should not only fur-
ther validate the relationship between olfactory sensitivity and picky eating but
also examine whether cross-modal transfer occurs between olfaction and taste,
whereby olfaction influences taste and thereby affects children’ s food choices.

4.1.3 Tactile Sensitivity As noted earlier, food texture is closely related to
children’ s picky eating behavior (Dovey et al., 2008). Touch is an important
modality for perceiving food texture, and theoretically, children with high tactile
sensitivity are better able to perceive food texture and thus more likely to be
picky about food. In the domain of eating psychology, tactile sensitivity can
be divided into two types: lingual/oral tactile sensitivity and non-oral tactile
sensitivity. Common methods for measuring children’s tactile sensitivity include:
(1) the Short Sensory Profile (Dunn, 1999), which uses questionnaires to measure
various aspects of tactile sensitivity (both lingual and non-oral); (2) tactile
play tasks, which assess children’ s hand tactile sensitivity through pleasantness
ratings of touching different objects (Nederkoorn et al., 2015); and (3) letter-
identification tasks, in which blindfolded children identify letters made of Teflon
placed on their tongues to measure lingual tactile sensitivity (Essick et al., 1999).

Survey research has found that preschool children with higher tactile sensitivity
questionnaire scores consume fewer vegetables and fruits (Coulthard & Blissett,
2009) and exhibit more picky eating behavior (Rendall et al., 2022). Tactile
play tasks have revealed that 4-10-year-old children who dislike touching vari-
ous food and non-food items (e.g., velvet fabric, candy, or cookies) give lower
liking ratings to foods (Nederkoorn et al., 2015); 2-5-year-old children who dis-
like participating in food and non-food tactile tasks show higher fear of novel
foods (Coulthard & Thakker, 2015); and non-food tactile sensitivity is signifi-
cantly correlated with parent-reported rejection of novel foods in 2-5-year-old
children (Coulthard & Sahota, 2016). Lukasewycz and Mennella (2012) used
letter-identification tasks to examine the relationship between tactile sensitivity
and picky eating, finding that 7-10-year-old American children with high tac-
tile sensitivity did not exhibit more picky eating. However, research suggests
that different letters vary in perceptual complexity, which may compromise the
reliability and validity of letter-identification tasks (Appiani et al., 2020), and
that this task is only suitable for populations familiar with the English alphabet
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(Cattaneo et al., 2020).

Expanding children’ s contact with foods or other objects may influence their
picky eating behavior. Researchers have found that gradual exposure to different
textures from early childhood may help improve picky eating, increase fruit and
vegetable intake, and enhance acceptance of novel foods (Johnson et al., 2019;
Tournier et al., 2021). Engaging preschool children with foods through play can
also improve picky eating behavior (Coulthard & Sealy, 2017; Coulthard et al.,
2018). In summary, tactile sensitivity is related to picky eating in children, and
this relationship is more readily captured by tactile sensitivity questionnaires
and tactile tasks. Coulthard and Blissett (2009) proposed that children’ s tac-
tile sensitivity represents an important mechanism through which food texture
influences acceptance of certain foods. Tactile contact can improve picky eating
to some extent, but evidence remains limited, and how parents can implement
these strategies in home settings and their practical effectiveness in improving
children’ s picky eating require further investigation.

4.1.4 Visual Characteristics of Food The visual system provides substan-
tial information about food before consumption, which to some extent deter-
mines our expectations about food. However, compared to other sensory char-
acteristics, research examining the relationship between vision and picky eating
is scarce. Studies have found that children’ s picky eating is significantly as-
sociated with visual features such as food size and shape (Gotow et al., 2023;
Olsen et al., 2012). Additional indirect evidence suggests that visual features
may influence picky eating. Research has shown that 4-7-year-old children are
more attracted to aesthetically pleasing foods (Jansen et al., 2010), 5-12-year-
old children exhibit more positive emotional responses to round apple shapes
(da Quinta et al., 2023), 6-12-year-old children are more likely to reject green
vegetables (Raggio & Gambaro, 2018), and 5-10-year-old children often rely on
visual features to decide whether to taste unfamiliar fruits (Dovey et al., 2012).
However, one experimental study found that changing yogurt color did not sig-
nificantly alter yogurt intake in 32-48-month-old children (Werthmann et al.,
2015). While green color may affect vegetable selection but not yogurt intake,
suggesting that the influence of visual features on food choice may depend on
food category. Existing research has only examined relationships between food
shape and color and children’ s food selection and attitudes, but no studies
have investigated the relationship between visual sensitivity and picky eating.
Children with high visual sensitivity may be more likely to notice dissatisfying
aspects of food appearance or eating environments, potentially triggering more
picky eating. Future research should therefore explore both food visual features
and visual sensitivity in relation to picky eating.

Overall, both the sensory characteristics of foods themselves (taste, smell, touch,
and auditory features) and children’ s sensory thresholds or sensory sensitivity
are closely related to picky eating in childhood. Children with high sensory
sensitivity—whether in taste, smell, touch, or vision—are more likely to exhibit
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picky eating. Research has found that individuals with high sensory sensitivity
not only notice more sensory details (involving taste, touch, smell, and vision)
but also detect sensory stimuli such as food texture more quickly (Steinsbekk
et al., 2017). Furthermore, a recent resting-state fMRI study on picky eating in
children revealed a relationship between sensory sensitivity and picky eating at
the neurophysiological level. The study found that picky eating in 9-12-year-old
children was positively correlated with regional homogeneity in the right cau-
date nucleus and with functional connectivity between the right caudate nucleus
and left putamen. Since the caudate nucleus is involved in sensory information
encoding, sensory sensitivity may play an important role in explaining individ-
ual differences in picky eating (Cui et al., 2024). According to Dunn’ s (1999)
model, sensory thresholds interact with behavioral responses: individuals with
low sensory thresholds are more sensitive to stimuli and actively avoid unpleas-
ant stimuli, while those with high thresholds are less sensitive and may even
seek additional stimulation for more intense sensory experiences. This suggests
that children with high sensory sensitivity have lower sensory thresholds and
are therefore more likely to avoid foods that produce unpleasant experiences,
leading to picky eating. Conversely, children with low sensory sensitivity may
seek stimulation by trying novel foods. Moreover, sensory thresholds are not
fixed and can be modulated through habituation (Wardle et al., 2003). Specif-
ically, through repeated exposure, the central nervous system gradually learns
to perceive a stimulus as familiar, safe, or less important, thereby adjusting its
sensitivity. Therefore, repeated exposure to environments containing vegeta-
bles and fruits may lead to habituation and reduce picky eating. Research has
found that this exposure effect is most effective during early childhood (Costa
& Oliveira, 2023), suggesting that frequent food contact interventions should
be implemented during the preschool years to reduce picky eating.

4.2 Psychological Representation

Psychological representation refers to individuals’ internal mental representa-
tion of an object, concept, or experience. When children begin consuming
complementary foods, they form various psychological representations of food.
These representations can be perceptual and concrete or conceptual and ab-
stract (Martin, 2007). The level of abstraction in individuals’ mental repre-
sentations determines how they understand and process information, thereby
influencing their categorization abilities (Holyoak & Morrison, 2012; Rumiati
& Foroni, 2016). For example, if children habitually represent food based on
perceptual features, they will use these perceptual characteristics as criteria for
categorization. Thus, children’ s categorization abilities reflect their psycholog-
ical representations. Food categorization abilities are very limited before age
two. For instance, when categorizing foods, 9-month-old infants show no sig-
nificant difference in looking time between food-related and non-food-related
features (Shutts et al., 2009). Additionally, 20-month-old children cannot reli-
ably distinguish between food and animal categories in sequential touching tasks
(Brown, 2010). However, by age 2, children can accurately differentiate food
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categories, and their food categorization abilities improve with age (Rioux et
al., 2016). Three-year-old children can correctly categorize toys and foods in ab-
stract conceptual tasks (Bovet et al., 2005). Nguyen and Murphy (2003) found
that 3-year-old children could categorize fruits and vegetables both taxonomi-
cally (e.g., fruit, animal) and scripturally (e.g., breakfast). Girgis and Nguyen
(2018) also found that children’ s categorization abilities increase with age, with
5-6-year-old children accurately identifying food types and making health judg-
ments based on food characteristics rather than packaging. A recent study
found that children’ s food-related knowledge improved significantly between
ages 3 and 5, and that 3-7-year-old children could categorize foods taxonomi-
cally or scripturally (Pickard et al., 2023). Thus, children in early childhood
(ages 2-3) begin forming abstract, conceptual representations of food, and their
understanding becomes increasingly abstract and sophisticated with age.

Although few studies have examined the relationship between picky eating and
food representation in children, existing research consistently finds an associ-
ation. Studies have shown significant negative correlations between preschool
children’s picky eating and their inductive categorization abilities regarding food
(Rioux, Lafraire, & Picard, 2018; Rioux, Leglaye, & Lafraire, 2018), and that
picky school-age children perform poorly on food categorization tasks (Foinant
et al., 2022; Rioux et al., 2016). However, the underlying mechanisms of this
relationship remain unexplored. Generally, children hold negative expectations
about novel foods, perceiving them as potentially unpalatable and slightly dan-
gerous (Cole et al., 2017; Lafraire et al., 2016). When a food is identified as
unfamiliar, it means children have not formed correct, conceptual representa-
tions of it, increasing the likelihood of rejection. Children who can form more
abstract food representations may more easily identify foods correctly and have
more accurate taste expectations, resulting in lower rejection of novel foods and
less picky eating. Future research should therefore explore whether guiding chil-
dren to use more abstract food representations can enhance food identification
accuracy and taste expectation precision, ultimately improving acceptance of
selective or novel foods.

4.3 Reward and Punishment Sensitivity

Reward sensitivity refers to the degree to which an individual’s behavior is driven
by reward-related stimuli, while punishment sensitivity refers to the degree to
which behavior is inhibited by punishment-related stimuli. Direct evidence on
the relationship between reward /punishment sensitivity and picky eating is lim-
ited. Some indirect evidence suggests that children with high reward sensitivity
consume more food and are more likely to become obese (Guerrieri et al., 2008;
Ramalho et al., 2023; Vandeweghe et al., 2017). Preschool children with high
reward sensitivity are more likely to immediately try disliked vegetables when
offered rewards, whereas those with low reward sensitivity may hesitate even
with verbal encouragement (Vandeweghe, Verbeken et al., 2016). More direct
evidence indicates that parent-reported reward sensitivity in preschool children
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is significantly positively correlated with food approach behaviors, while parent-
reported punishment sensitivity is significantly positively correlated with food
avoidance behaviors (Vandeweghe, Vervoort et al., 2016). A recent study using
the Candy Gambling Game to measure risk aversion for aversive tastes found
that 4-15-year-old children who self-reported higher levels of vegetable neopho-
bia made fewer risky decisions in the game (Hendriks-Hartensveld et al., 2023).

These limited direct and indirect findings suggest an association between re-
ward /punishment sensitivity and picky eating in childhood, but more evidence
is needed. Reinforcement Sensitivity Theory posits that seeking and actively
responding to rewards (reward sensitivity) and avoiding and preventing punish-
ment (punishment sensitivity) represent two biological instincts (Gray, 1982).
Individuals vary considerably in their sensitivity to rewards and punishments.
We infer that when children with higher reward sensitivity than punishment
sensitivity encounter novel foods, they may be driven by the potential reward
of delicious taste, unwilling to miss any positive food experience, and thus make
more adventurous decisions to try more foods. Conversely, children more sen-
sitive to negative experiences may be inhibited by the possibility of unpleasant
experiences, unwilling to risk any negative food experience, and thus make more
conservative decisions, rejecting more foods.

5 Summary and Outlook

With socioeconomic development, “eating well”has received increasing attention.
A balanced diet is crucial for children’ s physical health, growth, and cognitive
development. Most research on picky eating has approached the issue from
a nutritional perspective, focusing on external factors such as parental feeding
practices, meal presentation, and dietary diversity, while few studies have exam-
ined cognitive factors. Through a comprehensive review of existing literature,
this paper first clarifies the core concept of picky eating and its measurement
tools, then proposes that the developmental trajectory of picky eating follows
an inverted U-shaped pattern, and finally focuses on the cognitive mechanisms
underlying picky eating, elaborating on cognitive factors related to picky eating:
children’ s sensory sensitivity to food, the abstractness of food representations,
and children’ s reward/punishment sensitivity. Specifically, children with high
sensory sensitivity to food sensory characteristics, those who represent food
primarily through perceptual features, or those with high sensitivity to food-
related punishment are more likely to exhibit picky eating behavior (see Figure
1 [Figure 1: see original paper]).

Additionally, children’s information processing biases may represent another cog-
nitive factor influencing picky eating, which we discuss below. Current research
on the cognitive mechanisms of picky eating is in its infancy, with numerous
limitations. Future research should explore the following directions.

Figure 1. Integrated model of cognitive mechanisms underlying picky
eating behavior in children
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5.1 Exploring Additional Sensory Modalities Most existing research on
picky eating has focused on olfactory, gustatory, and tactile modalities, with
limited exploration of visual processing, while studies examining how audition
influences picky eating are virtually absent. However, research has found that
eating sounds can alter adults’ food perception: amplifying eating sounds sig-
nificantly enhanced perceived crispness, saltiness, sourness, fullness, and overall
flavor intensity (Kleinberger, Van Troyer, & Wang, 2023). External environmen-
tal sounds also affect adults’ perception of food aroma, taste, and satisfaction
(Guedes et al., 2023). We therefore infer that background sounds during meals or
chewing sounds may also influence children’ s food perception and subsequently
affect their picky eating behavior. Beyond environmental sounds, children’ s in-
dividual sound sensitivity may also impact picky eating. For example, children
with high auditory sensitivity may feel uncomfortable in noisy environments,
and this environmental discomfort may lead to negative associations with food,
exacerbating picky eating. Understanding individual differences in children’ s
sound sensitivity and attention to dining environment comfort may help improve
children’ s eating experiences and reduce picky eating.

Furthermore, existing research has examined only single sensory characteristics
in relation to picky eating, whereas real-life food experiences involve a multisen-
sory integration process that engages multiple modalities simultaneously rather
than a single sense. On one hand, one sensory modality can influence another.
Research has found that devaluation effects between color and taste associations
undergo cross-modal transfer, with color influencing taste perception (Jiang et
al., 2024). Motoki et al. (2023) systematically reviewed existing research and
found that visual cues can significantly influence taste/flavor perception under
specific conditions. Future research could therefore manipulate the valence of
visual food cues to alter children’ s taste perception. For example, using a
Go/no-go task to train children to associate green with go signals could exam-
ine whether this association increases acceptance of leafy green vegetables. On
the other hand, combinations of two or more sensory characteristics may pro-
duce additive effects (Motoki & Togawa, 2022), further influencing children’ s
food preferences and aversions. A recent intervention study found that having
children interact with vegetables visually (single modality), olfactorily and vi-
sually (dual modality), or olfactorily, tactilely, and visually (multimodal) all
improved vegetable preferences, but multimodal interventions were more effec-
tive than single-modality interventions, with effectiveness increasing as more
sensory modalities were involved (Roberts et al., 2022). Future research should
examine how different sensory characteristics jointly influence children’s food ac-
ceptance and whether specific sensory combinations are particularly effective in
encouraging children to try novel foods. For instance, studies could investigate
how different dining environments (various combinations of visual, auditory, ol-
factory, and tactile stimuli) affect children’s picky eating. A virtual reality study
found that adult participants’ liking for healthy foods increased significantly in
beautiful virtual natural environments, while liking for unhealthy foods did not
change (Pennanen et al., 2020). Thus, multisensory virtual environments may
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enhance children’ s acceptance of vegetables and novel foods. Future research
could use virtual reality technology to simulate multisensory environments, such
as a playground restaurant setting, to test whether this increases children’ s se-
lection and consumption of healthy foods.

5.2 Examining the Influence of Information Processing Biases on
Picky Eating In addition to the cognitive factors discussed above, future
research should examine the role of information processing biases in picky eat-
ing (see Figure 1). Incentive Sensitization Theory (Berridge, 2009) posits that
cognitive biases toward unhealthy food information reinforce unhealthy eating
behaviors (e.g., Folkvord et al., 2015). A recent study found that although
presenting nutritional information to consumers can change eating intentions,
cognitive biases lead to overattention to calorie information while neglecting
other information, resulting in unwise eating decisions (Dube et al., 2023). This
suggests that cognitive biases toward calorie information reduce the probability
of choosing healthier foods. During development, children receive vast amounts
of food information from environments, family, peers, media, and television—
some objective but much of it subjective. When processing this information,
children may develop similar processing biases that trigger fear of certain foods
and subsequent rejection.

Information processing biases include attentional bias and interpretation bias.
First, children may selectively seek information consistent with their beliefs
while ignoring contradictory information. Previous research has found that anx-
ious children are more likely to attend to fear stimuli matching their anxiety ob-
jects while ignoring positive information (Shi et al., 2022), and obese adolescents
are more easily distracted by food stimuli (Woltering et al., 2021). Therefore,
picky children may seek information confirming that disliked foods are unpalat-
able or dangerous while ignoring information indicating they are delicious or
healthy. This attentional bias may in turn strengthen children’ s existing picky
eating beliefs. Second, children may also tend to interpret ambiguous situations
in threatening or negative ways, and such interpretation biases have been found
to increase anxiety and behavioral avoidance (Dibbets & Meesters, 2022; Zhang
& Miao, 2019). When encountering ambiguous mealtime situations, negative
interpretations can easily produce negative associations with food. For example,
seeing a poorly packaged food may lead children to assume the contents are un-
palatable and refuse to eat it. Both types of cognitive bias can generate negative
food-related experiences that may intensify picky eating over time; conversely,
picky children may also exhibit more of these biases. Currently, research on the
relationship between picky eating and information processing biases remains
virtually nonexistent, making this an urgent area for future investigation.

5.3 Intervention Studies Targeting Cognitive Factors of Picky Eating
The ultimate goal of exploring the mechanisms of picky eating is to help children
improve this behavior, yet few intervention studies targeting picky eating exist.
Given the close relationship between cognitive factors and picky eating, future
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intervention designs should comprehensively consider these cognitive factors.

5.3.1 Designing Sensory Characteristic-Based Interventions for Picky
Eating Throughout childhood, sensory characteristics are closely related to
picky eating behavior. Existing interventions targeting sensory characteristics
have primarily involved touch and taste, finding that sensory stimulation can
improve picky eating to some extent. For example, studies have improved picky
eating by having children interact with foods (tactile) or using cooking tech-
niques (taste) to enhance positive food perception (e.g., Carney et al., 2018;
Coulthard et al., 2018; Johnson et al., 2019; Patel et al., 2020; Tournier et al.,
2021). However, children’ s food choices are not only related to touch and taste
but also to vision and audition. Visually, food packaging, shape, and color all
influence eating behavior (da Quinta et al., 2023; Jansen et al., 2010; Raggio &
Gémbaro, 2018). Research has shown that food packaging can change children’
s food selection (Ares et al., 2022; Ogle et al., 2017), and future studies should
examine packaging effects on picky eating. Auditorily, certain food or envi-
ronmental sounds may trigger disgust or curiosity about food, affecting eating
behavior. Therefore, future research should investigate how manipulating audi-
tory features of foods or environments can improve picky eating. The sounds of
fruits or vegetables can elicit different emotional experiences in children (Zein-
stra et al., 2010), suggesting that cooking methods could be adjusted to modify
food sound characteristics and improve eating habits. If children prefer crisp
fruits and vegetables, cooking methods that soften foods (e.g., steaming, stew-
ing) should be minimized; conversely, if children dislike noisy foods, steaming,
stewing, or pureeing could be used. A recent study found that compared to rock
music, playing jazz and classical music during food selection increased adults’
preference for healthy salty foods (e.g., vegetable sandwiches); compared to
classical music, rock, hip-hop, and jazz increased preference for unhealthy salty
foods (e.g., beef sandwiches); and compared to rock, hip-hop, and jazz, classical
music increased preference for both healthy (e.g., low-fat milk) and unhealthy
(e.g., milk chocolate) sweet foods (Motoki et al., 2022). Thus, background music
type can influence adult food preferences, and future research should explore
how manipulating background music can reduce picky eating in children. Fur-
thermore, given that eating is a multisensory activity, future research should ex-
amine multisensory dietary interventions that combine visual, auditory, tactile,
and gustatory stimuli to create comprehensive dietary improvement programs.
Research has found that children prefer foods with fine, non-granular textures
(Chow et al., 2023; Coulthard & Thakker, 2015; Werthmann et al., 2015) and
harder, crisper vegetables (Zeinstra et al., 2010). Future studies could use cook-
ing techniques to create foods with specific textures (fine texture), colors (using
edible dyes), sounds (by modifying texture), and flavors (by adding spices),
combined with dining environment design, to increase children’ s acceptance of
healthy foods.
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5.3.2 Considering Sensory Sensitivity in Modeling Interventions
Parental feeding practices and eating habits during early childhood are
considered key factors shaping children’ s picky eating behavior (Brown et al.,
2022; Costa & Oliveira, 2023). Although parental modeling of healthy eating
reduces children’ s picky eating, children’ s sensory sensitivity may moderate
the effectiveness of parental modeling (Coulthard & Blissett, 2009; Gray, Buro,
& Sinha, 2023). As discussed earlier, children with high sensory sensitivity
may be more sensitive to food texture, taste, and smell, potentially leading
to stronger resistance to new foods or certain textures. Therefore, parental
modeling may have more complex effects in these children. For example, if
parents frequently try new foods and show enjoyment, this may encourage
children with low sensory sensitivity to imitate their behavior. However, for
children with high sensory sensitivity, simply seeing parents eat a food may
be insufficient to overcome their resistance. In such cases, more positive
encouragement, repeated exposure, and even food modifications (e.g., changing
cutting shapes, cooking methods, or mixing with liked foods) may be needed
to help children gradually accept new foods.

5.3.3 Examining the Influence of Reward/Punishment Sensitivity on
Intervention Selection Vandeweghe, Verbeken et al. (2016) found that chil-
dren with high reward sensitivity were more willing to try unfamiliar foods when
encouraged by parents. This suggests that providing positive external feedback
and rewards may be an effective method for promoting acceptance of healthy
foods in children who are highly responsive to rewards. Therefore, interven-
tions using feeding rewards and persuasive feeding may be more suitable for
children with high reward sensitivity. Conversely, acquiring more food-related
knowledge can help children form accurate food representations and more pre-
cise taste expectations, making knowledge-based interventions potentially more
appropriate for children with high punishment sensitivity. However, when pro-
viding food knowledge to children, age-appropriate educational methods must
be considered. Thus, incorporating cognitive factors such as reward /punishment
sensitivity into intervention research can help optimize and design more effective
interventions.

5.3.4 Using Cognitive Bias Training and Educational Interventions
to Modify Cognitive Biases Finally, given that information processing bi-
ases likely influence picky eating, future research should consider using cognitive
training to modify children’ s cognitive processes or educational interventions
to change cognitive biases about healthy foods. Cognitive Bias Modification
(CBM) is an intervention that modifies cognitive biases by guiding individuals
to prioritize positive or neutral stimuli while avoiding negative or threatening
stimuli (Fodor et al., 2020). Existing research has demonstrated that CBM
can change children’ s cognitive biases toward certain stimuli (e.g., Pettit et
al., 2020). For children who overly attend to negative food information, future
studies could attempt to use this training to correct attentional biases toward
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food-related information. Additionally, research has shown that nutrition ed-
ucation teaching food-related knowledge to children, especially school-age chil-
dren (e.g., Cotton et al., 2020; Elrakaiby et al., 2022), and interactive nutrition
education activities involving children in cooking (e.g., Collado-Soler, 2023; Hg-
jer, Wistoft, & Frest, 2021) can improve dietary quality. Both approaches can
modify children’ s cognitive biases toward disliked or novel foods and promote
correct food cognition (Cotton et al., 2020; Ng et al., 2022). For children with
interpretation biases about food, educational or interactive learning activities
could teach them to identify and challenge incorrect beliefs or negative thoughts
about healthy foods, replacing them with more accurate and positive food infor-
mation. This may reduce interpretation biases, making children more willing to
accept and try disliked or novel foods, thereby improving eating habits. Again,
age-appropriate educational or activity designs must be considered.
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