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Abstract: Food neophobia and pickiness are the resistance or refusal to eat and/or avoid
trying new foods due to a strong reaction of fear towards the food or an entire group of
foods. This systematic review aims to assess evidence on the risk factors and effects of
food neophobia and picky eating in children and adolescents, giving elements to avoid the
lack of some foods that can cause nutritional deficiencies, leading to future pathologies
when they are adults. A systematic literature search was performed in Medlars Online
International Literature (MEDLINE) via Pubmed and EBSCOhost, LILACS and IBECS
via Virtual Health Library (VHL), Scopus, and Google Scholar. MeSH terms used were:
((food neophobia [Title/Abstract]) OR (picky eating [Title/Abstract]) OR (food selectivity
[Title/Abstract])) NOT ((anorexia nervosa [MeSH Terms]) OR (bariatric surgery [MeSH
Terms]) OR (avoidant restrictive food intake disorder [MeSH Terms]) OR (autism spectrum
disorder [MeSH Terms])). One hundred and forty-two (n = 142) articles were selected for
children and adolescents (0–18 years old). They were structured according to contents:
prevalence, risk factors, consequences, strategies and treatment. The studies showed a
prevalence of the need for intervention on modifiable risk factors. Food neophobia and
pickiness developed in childhood are conditioned by risk factors related to biological,
social, and environmental characteristics, as well as family education and skills. Strategies
to minimize or avoid these disorders should be aimed at implementing healthy habits at
these levels.

Keywords: pediatric food neophobia; pickiness; risk factors for picky eating; children

1. Introduction
Food selectivity, neophobia, aversion, and avoidance, as well as picky eating, are

all terms used to describe that children do not eat [1]. In children and adolescents, the
concept of food neophobia is linked to eating or appetite disorders, picky eating or food
fussiness [2]. Eating disorders are defined as those with some of the following characteristics
in the individual way of eating: not eating enough, eating frequently very selectively, eating
frequently slowly, and showing unwillingness to eat certain foods [3].

Food neophobia and fussy eating behavior are determined by biological, anthropolog-
ical, economic, psychological, socio-cultural, and home-related factors, and their influences
compete, reinforce, and interact with each other [4]. This behavior is one of those responsi-
ble for a decline in the variety of food consumption and, conversely, of nutritional intake,
as well as be a barrier to ensuring that the child eats healthy diets, associated with a high
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level of conflict and stress in the family and school environment at meal time [5]. Fussy
eating behavior is a significant challenge for many families of school-aged children. Parents’
feeding goals, practices and the negative emotional impact of fussy eating have been widely
reported in previous studies [6–8]. It has been pointed out how a mother reported little
concern despite her son eating little amount of vegetables, or he did not eat vegetables
at all; other parents reported higher levels of concern, uncertainty and inconsistent prac-
tices despite their child reportedly consuming a relatively balanced diet; many parents
were aware of strategies for managing picky eating challenges, but encounter difficulties
implementing these strategies; other parent restricted their children from eating sweet
foods in the past, but as the child grows up and goes to school, educating the child to
be able to make their own choices becomes a higher priority; and other parents avoided
conflicts and provided a balanced meal, or wanted a child to eat more and promoting child
autonomy/self-regulation. Most parents adapted their goals in front of the children’s picky
eating according to contextual factors such as time, energy levels and day of the week;
many parents felt it important to create a positive mealtime environment and expressed
efforts to avoid conflict [5].

Food neophobia or aversion is defined as the resistance or refusal to eat and/or avoid
trying new and unfamiliar foods due to a strong reaction of disgust or fear towards the
food or entire group of foods, both visually and tasty [9]. Sensory characteristics have
been reported as the most influential determinants of eating behavior, and among these,
textures are the main reason for food rejection or acceptance in children [10–12]. The
feeding style (urging the child to eat, unpleasant emotions during the meal, parental eating
habits, neophobia in the mother, and others) has also been reported as having a great
effect on the food neophobia appearance [13]. Food neophobia is one of the children’s
eating behaviors that causes parents great concern [14,15]; it has been included in the group
of feeding disorders or selective eating, which is part of the broader group of sensory
food aversions [16]. Neophobic behaviors can appear as early as the first year of life but
most often intensify between 18 and 24 months of age, which is related to the child’s
increased mobility. Food neophobia is a natural development stage that usually resolves
spontaneously, but its occurrence can influence the perpetuation of future inappropriate
behaviors [1].

Picky eating is generally classified as feeding disorder, and it has been defined as
unwillingness to both eat familiar foods and try new foods, and showing strong food
preferences severe enough to interfere with daily routines to the extent that is problematic
to the parent, child, or parent–child relationship [17], as well as restricted intake of food,
leading inducing parents to provide menus different from those of the other family mem-
bers [18]; a low number of food in the diet, special preparation of foods required [19,20] and
consumption of inappropriate food variety by avoiding/rejection of familiar or unfamiliar
foods [21,22]. The age of picky eating in children has been reported below the age of 1 year,
perhaps related to parental picky eating [17], and it mainly appears in populations from
developed countries despite their ethnic origin [23,24]. The picky eating development
can be affected by the following factors: parental feeding style and monitoring, pressure
to eat, personality, social influences [23,25], reduced duration of breastfeeding, and early
introduction of complementary foods [26,27].

The neophobic attitude is evolutionary and important to protect individuals from
ingesting dangerous foods; as omnivorous species, to survive, humans have to distinguish
between safe and poisonous food [1]. This dislike for one or more foods could be con-
sidered an adaptive and emotional reaction of human beings to protect themselves from
contamination or disease and feel safe in front of plants or animals with toxic properties [28].
Currently, neophobia is a useful mechanism in early childhood linked to the development
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of a sense of taste; the attitude of distrust toward novelty protects the child from the danger
of eating something potentially dangerous to health [29]. Hence, these avoidance behaviors
can also be beneficial for obtaining and consuming food [1].

Food preferences and aversions are shaped by the chemosensory system underlies
taste, touch, sight, and smell perception [30]. Consequently, disgust in front of foods
motivates avoidance behavior and triggers specific disgust stimuli, which are responded
to through parasympathetic activation, activation of specific facial muscles, appraisals of
contamination, and oral rejection [20].

The main differences between food neophobia and pickiness are that food neophobia
is usually considered as the refusal to eat/avoid new foods and to refuse to eat unknown
foods. Instead, picky eaters are generally defined as those children who consume an
inappropriate variety of foods, with a lack of will to eat certain foods that are meticulous,
by rejecting a high number of familiar and unfamiliar foods, both novel and traditional to
them. It appears that the picky eaters will need more exposure to certain foods to accept
them than the food neophobes [21,31].

Pickiness and food neophobia are closely related in terms of some characteristics of
the individuals. In some cases, both disorders coexist [31]. Food neophobia and pickiness
showed that inter-relationships and social and parental factors would have analogous
effects on the magnitude and length of expression in both food neophobia and pickiness.
These parameters can be modified in different ways by age, taste/tactile ability, culture,
and environment [21]. Food neophobia is part but not the entirety of pickiness behavior
and a constituent of unwillingness to try novel foods. The effect of food neophobia on the
child’s willingness to try a new food decreases from the first taste assimilated as positive;
after that, the rejection of a flavor will no longer be part of the child’s food neophobia, and
persistent rejection should be considered as part of pickiness. Developmental aspects of
food neophobia and pickiness are linked to the child’s mobility, resulting in a slower period
of maturation in pickiness than in food neophobia [21].

Rejection of several foods, mainly vegetables and fruits, may cause serious health
consequences due to deficiencies of certain essential nutrients, especially vitamins and
minerals, derived from the absence of these foods in the diet [1,32]. Neophobic children eat
fewer vegetables, fruit, milk, and dairy products than those recommended, with negative
consequences on health resulting from a poor diet [33,34]. All of these food avoidances
may be especially harmful to children and adolescents since they are growing organisms.

To establish the health strategies needed to modify eating patterns, it was necessary
to create useful tools to measure the level of food neophobia, as well as to determine
which foods are necessary to define the most appropriate interventions. Currently, there
are validated and established tools and scales as references widely used by the scientific
community. Some of these tools were validated in different populations due to the differ-
ences found in neophobias linked to the food characteristics and culture of different ethnic
and/or socioeconomic groups [35].

The aim of this systematic review was to evaluate the evidence on the risk factors and
effects of food neophobia and picky eating in children and adolescents, giving elements
to avoid the lack of some foods that can cause nutritional deficiencies, which will lead to
future pathologies when they are adults.

2. Methods
2.1. Review Protocol, Information Sources, and Search Strategy

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) [36]
guidance was used, with the protocol of this systematic review registered in the international
prospective register of systematic reviews (PROSPERO ID: CRD42024566754). This system-
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atic review also followed the PICOS (Population, Intervention, Comparison Outcomes, and
Study type) guidelines for systematic reviews commonly used to identify components of
clinical evidence for systematic reviews in evidence-based medicine [37,38]. PICOS used
are shown in Table 1.

Table 1. PICOS used.

Patients Intervention Comparison Outcomes Study Type

Paediatric
population

(0–18-year-old)

Acceptance or
rejection of foods

Food
neophobia/picky

eating vs.
non-neophobic

New tools to measure
neophobia; classification and
prevalence of food disorders
and related risks; effects of
food neophobia and picky

eating risk factors;
consequences linked to food

neophobia; macronutrient and
food restriction; micronutrient

restriction; food neophobia
strategies and treatment; other

minor results

Cross-sectional,
longitudinal,

case-control, cohorts,
control trials

The systematic review was performed up to April 2024. Searched literature has been
retrieved from the MEDLINE database via PubMed and EBSCOhost, LILACS and IBECS via
Virtual Health Library (VHL), Scopus, and Google Scholar, using the following combination
of Medical Subject Headings (MeSH) terms: food neophobia [Title/Abstract] OR picky
eating [Title/Abstract] OR food selectivity [Title/Abstract] NOT anorexia nervosa [MeSH
Terms] OR bariatric surgery [MeSH Terms] OR avoidant restrictive food intake disorder
[MeSH Terms] OR autism spectrum disorder [MeSH Terms]. Seven hundred and thirty-four
articles were initially selected.

2.2. Inclusion Criteria

Original peer-reviewed research papers written in English or Spanish, only in humans,
and made between 2000 and 2024 were considered. A total of 479 articles were obtained.

2.3. Exclusion Criteria

Reviews and case reports were excluded. Other exclusion criteria were irrelevant
study objectives for the current review, irrelevant study design for the review and irrel-
evant association. Studies where the measurement of food neophobia was made on a
population with diseases (cancer, intolerance, allergies, etc.) and patients with ARFID
(Avoidant/Restrictive Food Intake Disorder), were excluded since it is an eating disorder
in the food fussiness domain, causing more severe impairments than food neophobia and
limiting a wider range of food intake [39]. After that, three hundred and twenty-seven
articles were selected. The last exclusion criterion applied was the age of the population
(0–18 years old), discarding those carried out on adults (≥18 years, n = 95), mixed ones
(0–99 years, n = 2) and those carried out on children with content irrelevant to the study
(n = 90). Finally, 142 articles conducted in the pediatric population (between 0 and 18 years)
were selected.

A flowchart to report on the information flow during different stages of this review,
showing the number of literature records found, included, and excluded, as well as the
rationale for exclusion, has been created and shown in Figure 1.
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Figure 1. Flowchart highlighting the selection process of articles.

2.4. Study Selection

Initially, titles and abstracts of papers were screened for the relevance of their thematic
fit, related to the focus or theme of the study. Following title and abstract screening,
full texts of selected studies are thoroughly examined in the next step to assess their
eligibility. If the information in titles and abstracts was unclear, additional context or
full-text examination was used to make an informed decision. The articles were reviewed
by at least two reviewers and were considered for the selection criteria listed by the Joanna
Briggs Institute, a procedure to independently assess the methodological quality of scientific
articles [40]. Two reviewers performed screening independently. Any discrepancies or
disagreements in the screening process were addressed through discussion and consensus
among the reviewers and the third author if needed.

2.5. Data Collection and Extraction

Two team members extracted data independently, which was critically reviewed by
the other team members at the end of this step. Articles were classified into new tools to
measure neophobia; classification and prevalence of food disorders and related risks; effects
of food neophobia and picky eating risk factors; consequences linked to food neophobia;
macronutrient and food restriction; micronutrient restriction; food neophobia strategies
and treatment; other minor results.

The quality of analyzed studies, including the risk of bias, was assessed through the
Cochrane Risk of Bias-2 tool [41], as well as the Newcastle–Ottawa Scale [42] for non-
randomized studies, including case-control and cohort studies, although some criticism of
it has been reported [43].
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3. Results
For the PICOS, 44.5% of articles were relevant after the title and abstract stage

(327 articles/734 articles), and 43.4% (142/327 articles) were confirmed to meet the in-
clusion criteria after full-text review.

The 142 selected articles focused on the prevalence, risk factors and consequences, and
strategies to minimize or avoid food neophobia and picky eating in children. Specific mea-
surement tools were used to determine these questions, detailed in Table 1. Eighty-seven
percent of the articles reported results in equal proportion on the terms food neophobia
(FN) and picky eating (PE); 13% of the articles did not directly determine the concepts
neophobia or pickiness, but their results were in line with feeding difficulties in childhood,
matching the determinant causes and risk factors.

The results were obtained by comparing the neophobic and neophilic groups or PE
with non-PE or by comparing the distinct levels of neophobia and pickiness, respectively.
According to the age of the individuals in the sample, the information under study was
obtained through surveys carried out on the individuals themselves (self-reported) and
sometimes obtained from parents’ and caregivers’ responses (indirect information), with
the consequent bias that the first option may entail.

The scales or measurement tools used in these studies were mainly: the Child Food
Neophobia Scale (CFNS; n = 34), Food Neophobia Score (FNS; n = 31) and Children’s
Eating Behavior Questionnaire (CEBQ; n = 26). Validated but minority measurement tools
were used in 22 articles. The methodology was used in 28 articles without validation and
only with observational measures. Among them, eight of these articles [44–51] talked
about the validation of new tools to measure neophobia under different premises, such as
adaptation to different origins of the population or delimiting the FN or PE measured to
specific food groups.

One hundred and six articles were cross-sectional, 17 were prospective, 10 were
Randomized Controlled Trials, and 3 were cases and controls. Minority studies (n = 4) were
cohort (n = 1) and clinical trials.

A low risk of bias in the reviewed articles was determined by applying the domains of
the Cochrane Risk of Bias-2 tool (Domain 1: Risk of bias arising from the randomization
process; Domain 2: Risk of bias due to deviations from the intended interventions; Domain
2: Risk of bias due to deviations from the intended interventions; Domain 3: Missing
outcome data; Domain 4: Risk of bias in measurement of the outcome; Domain 5: Risk
of bias in selection of the reported result; and Overall risk of bias). The quality of case-
control and cohort studies, following the Newcastle–Ottawa Score, was high (total quality
score = 7).

The sample size was very different between the reviewed papers. Most of the pa-
pers followed from 100 to 500 subjects. Just 28 studies were carried out on populations
with less than 100 individuals, and 19 studies followed more than 1000 individuals. The
highest studies were developed in Bristol (UK) as a prospective study on 6608 children
aged 4–15 months [35] and in Avon (UK) as a longitudinal study on 7285 children aged
7 years [52].

All studies assessed the 0–18-year-old pediatric population, except two papers that
worked on 19–20-year-old or older subjects [53,54]. Studies were conducted on the USA,
European, Asian, and Australian populations. All findings are shown in Table 2.
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Table 2. Description of the reviewed studies: Authors, study design, participants (n; age), aims, applied methods, and main results.

Authors Design n Age Aim Methods Results

New tools to measure neophobia

Emmett et al., 2018
[32] Longitudinal 5758–6608 4–15 mo To assess the early life factors associated

with whether a child mey be PE. Own methodology

Any difficulty during complementary feeding
and late introduction of chopped foods were
associated with a higher likelihood of PE. A

strong predictor was the child being choosy at
15 months, particularly if the mother was

worried about this behaviour.

Wetherill et al.,
2022 [44] Cross-Sectional 164 3–6 yr

Validate n of the Farfan-Ramirez WTT
(FR-WTT) measurement using FRESH

study baseline data.
CFNS

The FR-WTT is a method valid to assess young
children’s eating intake of vegetables, as well

as behavior in front of them.

Jani et al., 2020 [45] Cross-Sectional 369 7–12 yr

Development and validation of a
parent-reported Picky Eating

Questionnaire (PEQ) and child-reported
Food Preference Questionnaire (C-FPQ)

to investigate environmental and
phenotype determinants of picky eating.

PEQ
C-FPQ

These tools can be used: to understand
parental perceptions of picky eating identify

children’s self-reported food preferences.

Johnson et al., 2018
[46] Multicenter 233 3–5 yr Development of the Trying New

Foods Scale. TNFS TNFS validated and adjusted for age and sex.

Damsbo-Svendsen
et al., 2017 [47] Cross-Sectional 235 9–13 yr

Development of novel tools (FNTT)
useful for child’s food neophobia

measurement.
FNTT

six- and nine-item FNTT has high validity.
Internal consistency of the FNTT was higher

relative to the FNS.

Steinsbekk et al.,
2017 [48] Cross-Sectional 1035 4–6 yr To assess the antecedents of pickiness. CEBQ

Prevalence of PE: 26%. From preschool to
school age, pickiness is slightly stable. No

association with temperamental surgency and
negative affectivity.

Hollar et al., 2013
[49] Cross-Sectional 1485 8–10 yr

Development and measurement of
student attitudes toward new fruits and

vegetables: The Development of the Fruit
and Vegetable Neophobia

Instrument (FVNI).

FNS

The self-administered 18-item questionnaire
adapted from the FNS was useful to assess fruit
and vegetable neophobia in third–fifth-grade

students. Two subscales were described:
willingness to try new fruits in different

circumstances and the same for vegetables.
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Table 2. Cont.

Authors Design n Age Aim Methods Results

Rubio et al., 2008
[50] Cross-Sectional 166 5–8 yr To develop and validate a self-report

questionnaire on FN in French children. QENA
Satisfactory internal consistency and good
test–retest reliability; a total of 13 items by

conducting a Varimax rotation.

Loewen et al., 2000
[51] Cross-Sectional 335 7–12 yr

To develop and validate of the Food
Situations Questionnaire (FSQ) as

self-report measurement of FN
for children.

FNS
FAS

Self-reported questionnaire with 10 items and
two sub-scales: willingness to try novel foods

in highly stimulating and non-stimulating
circumstances. This test predicts willingness to
taste novel foods better than parents’ reports of

child’s FN.

Pereboom et al.,
2023 [53] Longitudinal 814 3–20 yr

Examine longitudinal associations of
picky eating in early childhood with
consumption of various foods, and

weight status (body mass index, BMI).

CFQ

NP and IMC showed a non-significant
association. Increased level of pickiness was
observed at 4–5 years, and lower frequency

consumption of healthy foods.

de Andrade et al.,
2017 [54] Cross-Sectional 132 15–19 yr

To evaluate the association of
taste-related factors (craving for sweets,

using food as a reward and pleasure) and
FN with nutritional status and food

intake among teenagers.

FNS

Craving for sweets was associated with
overweight, adiposity, meal skipping, physical
inactivity, and intake of sweets. Reward was

linked to adiposity, physical inactivity, lack of
interest in information about food, and intake

of sweets. Pleasure was associated with
physical inactivity, lack of interest in

information about food, and intake of sweets
and soft drinks.

Classification and prevalence of food disorders and related risks

Jones et al., 2010
[52] Cross-Sectional 7285 7 yr

To examine the sociodemographic,
parental and child factors that predict

fruit and vegetable consumption

Diet assessed using
3 × 1 R day unweighted

food diaries

Consumption of fruit and vegetables appears
to be influenced by parental rules about daily
consumption and parental consumption and

by the child’s choosiness.

Białek-Dratwa
et al., 2023 [55] Cross-Sectional 585 2–7 yr

To assess the prevalence of feeding
problems with Montreal Children’s

Hospital Feeding Scale.
MCHFS

Groups with the lowest risk feeding problems,
risk 0, comprised 445 children (76.06%); group

1, middle difficulties, 59 children (10.08%);
group 2, moderate difficulties, 40 children

(6.84%); and group 3, most difficulties,
40 children (7.01%).
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Table 2. Cont.

Authors Design n Age Aim Methods Results

Diamantis et al.,
2022 [56] Cross-Sectional 2550 5.5–8.5 yr Assessing persistent PE to predict

eating difficulties. Own methodology
Prevalence: 5% non-persistent PE and 8%

persistent PE. There was a decrease in
persistent probability with age.

Viljakainen et al.,
2019 [57] Cross-sectional 5700 9–12 yr To assess the associations of PE and FN

with weight status. FFQ Prevalence of PE: 34%. Prevalence of FN: 14%.
PE was inversely associated with FN.

Grulichova et al.,
2022 [58] Longitudinal 2068 1–15 yr

To evaluate whether preschool children
identified as PE showed differences in

anthropometric characteristics from
their non-PE.

Own methodology
Prevalence of PE: 16.7%. PE had a lower

weight (−2.3 kg) and height (−0.8 cm) than
non-PE in 15-year-old-adolescents.

Zohar et al., 2020
[59] Longitudinal 109 3–8 yr

To assess the prevalence of PE in
3–8-year-old-children, as well as to

characterize PE children with mothers.
CEBQ Picky eating persisted in 22.5% of PE children.

Chao et al., 2021
[60] Cross-Sectional 203 4–7 yr

To assess the relationship between trace
element (Fe, Zn, Cu) deficit and PE

behavior, developmental and physical
activity level.

Based on the
Bayley-IV scale

Prevalence of PE: 67.5%. Low level and
prevalence of Zn deficiency.

Fernandez et al.,
2020 [61] Cross-Sectional 317 4–9 yr

To assess child picky eating in
low-income and associations with

participant characteristics, including
child BMI z score (BMIz) and maternal

feeding-behavior trajectories.

CEBQ
CFQ

CSFQ

Prevalence of PE: 29% persistently low, 57%
persistently medium, and 14% persistently

high, which were associated with lower BMIz.

Sandvik et al., 2018
[62] Cross-Sectional 1272 3–6 yr

To assess the prevalence and
characteristics of PE in preschool-aged
children with thinness, normal weight,

overweight or obesity

CEBQ

Prevalence of PE: severe 30%. Slowness in
eating was not as pronounced among PE in the
obesity group. Parents of PE were more likely
to report their children had too much screen

time, complained about physical activity, and
expressed negative affect toward food.

Steinsbekk et al.,
2017 [63] Cross-Sectional 752 6 yr

To screen efficiency of the six-item ’Food
Fussiness’ (FF) scale from the Children’s
Eating Behavior Questionnaire by means

of structured psychiatric interviews.

FF-CEBQ

Prevalence of PE: 74.2% no PE, 20.9% moderate
PE, and 4.9% severe PE. Higher PE, showed

lower BMI. Parental socioeconomic status was
unrelated to PE.
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Table 2. Cont.

Authors Design n Age Aim Methods Results

Chao et al., 2017
[64] Cross-Sectional 600 1–10 yr

To assess eating behaviors between PE
and non-PE, and finding correlation

between parental management of
children’s eating disorders with

children development.

Own methodology

Prevalence of PE: 62%. High PE was associated
to a lack of appropriate caregiver–child

interactions, and the presence of inappropriate
parental interactions.

Machado et al.,
2016 [65] Cross-Sectional 959 1.5–6 yr To assess PE prevalence according to the

food avoidance or restriction. CBCL
The prevalence of PE was 25.1%. There were
association between picky eating, pregnancy

and birth disorders.

Xue et al., 2015
[66] Cross-Sectional 793 7–12 yr To assess PE prevalence and associations

with school-age children growth. Own methodology The prevalence of children picky eating
reported by parents was 59.3% in.

Xue et al., 2015
[67] Cross-Sectional 937 3–7 yr

To find associations between PE and
growth and development of

pre-schoolers.
FFQ

Prevalence of PE reported by parents was 54%.
Last two years PE was associated with low
weight for age. PE consumed few cereals,

vegetables, and fish, and showed low protein,
dietary fibre, iron, and zinc dietary intake.

Rodríguez-Tadeo
et al., 2018 [68] Cross-Sectional 1491 8–18 yr

To assess the impact of FN on adherence
to the Mediterranean diet and on the
hedonic acceptance of healthy foods

made in gastronomic workshops
by schoolchildren.

FNS

Prevalence of FN: 13.5%, and 61.1% showed
optimal diet quality. Higher the FN, lower the

quality of the diet. High adherence to the
Mediterranean diet was associated with lower

neophobia and better hedonic scores.

Rodríguez-Tadeo
et al., 2015 [69] Cross-Sectional 242 8–12 yr

To identify the impact of FN in food
habits and preferences of healthy food in

school canteens users.

FNS for spanish
population

Prevalence of FN: 16%. Without difference by
sex, academic year, time to use service, parental
origin and being overweight or underweight.

Kozioł-
Kozakowska et al.,

2018 [70]
Cross-Sectional 325 2–7 yr

To assess the prevalence of FN in
pre-school children and association

between FN with eating habits, dietary
intake, and anthropometric parameters.

CFNS

Prevalence of FN: 12.3% low FN and 10.8%
high FN. High FN showed less likely (p < 0.05)

to eat eggs, raw or cooked vegetables and
legumes. Low FN tended to eat sweets and

snacks more frequently.

Galloway et al.,
2005 [71] Cross-Sectional 173 8–9 yr

To evaluate whether mothers’ fruit and
vegetable intake and their pressure on the
diet of 7-year-old daughters predicted PE

and those intake at 9 years of age,
analyzing diet and body weight according

to whether they were PE or non-PE.

CFQ
FFQ

Mothers who ate more fruits and vegetables
had daughters who were less picky and ate

more fruits and vegetables, and put less
pressure on their daughters to eat. PE ate less

fruits, vegetables, fats, and sweets.
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Sdravou et al., 2021
[72] Cross-Sectional 742 2–7 yr To determine the prevalence of feeding

disorders in young Greek children.

Child feeding
behavior, and

Behavioral Pediatrics
Feeding Assessment

Scale.

Most of the analyzed pediatric population
showed high frequency of favorable and

specific child feeding behaviors that could
be improved.

Cardona et al., 2016
[73] Cross-Sectional 3748 1.5, 3,

and 6 yr

To distinguish between children with PE
vs persistent PE behavior in

adverse outcomes.

Child’s behaviors were
assessed with the

Teacher’s Report Form.

Persistent PE may be symptom/sign of general
developmental problems, but does not predict
behavioral problems. Adverse mental health

was not associated with remitting PE.

Effects of FN and picky eating risk factors

Trofholz et al., 2017
[6] Cross-Sectional 88 2–18 To describe parent’s and children’s eating

practices and behaviors. Own methodology

Children were frequently described as being
PE. Parents defined picky eating in a variety of
ways. PE impacted on the family meal. Parents

responded to PE in a variety of ways.

Hafstad et al., 2013
[22] Longitudinal 476 1.5–4.5 yr

To describe the development and
examine predictors of PE from 1.5 to

4.5 years of age.
Own methodology

PE increased significantly from 1.5 to 4.5 years.
Lower maternal age, higher levels of child

emotionality, and maternal negative affectivity
at the child’s age 1.5 predicted an increase in

PE from 1.5 years to 2.5 and 4.5 years.

Galloway et al.,
2003 [26] Cross-Sectional 192 7 yr

To assess if food neophobia and pickiness
contribute to low vegetable intake in
school-aged girls, looking for FN and

PE predictors.

CFQ

Girls with both FN and pickiness consumed
fewer vegetables than girls with neither FN nor

pickiness. The picky girls had mothers with
low vegetable consumption and that perceived

their family with scarce time to eat
healthy foods.

Shim et al., 2011
[27] Longitudinal 129 3 yr

To assess the effect of preschoool child
feeding practices on the PE

behavior development.
CEBI

Children who received complementary foods
before 6 months of age showed 2.5 higher odds

of developing FN and scarce food variety.

Smith et al., 2017
[74] Cross-Sectional 1291 16 mo

To determine the contribution of genetic
and environmental influences on PE and
FN. To determine how much they share
genetic and environmental influences.

CEBQ

Food fussiness and FN were strongly
correlated. Proportions of variation in PE were

equally explained by genetic and shared
environmental influences.
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Cooke et al., 2007
[75] Cross-Sectional 5390 8–11 yr To determiine the effect of environmental

and genetic factors on child FN. CFNS NF is highly heritable. No influence of shared
environmental factors.

Faith et al., 2013
[76] Cross-Sectional 132 4–7 yr

To examine whether FN is associated
with parent–child feeding relations or

child body fat.
CFNS Heritability of PE = 72%.

Rahill et al., 2018
[77] 594 5–12 yr

To define the determining factors of food
fussiness, if the child’s age determines
these factors, and to identify if parental

neophobia determines independently the
food fussiness.

The age of the child determines the how much
factors influence food fussiness and that
parental neophobia is an independent

determinant of it.

Yuan et al., 2016
[78] Longitudinal 1142 0–5 yr

To assess the food-related characteristics
in the first years of life associated with
the child’s taste for different foods at

5 years of age.

Own methodology

High FN at 4 years of age was related to low
child’s taste for all food groups. Maternal

feeding practices at 2 years of age were
negatively associated with practices that

allowed the child to control their own food
intake, and directly associated with restricting

the child’s food intake for weight reasons.

Venkatesh et al.,
2022 [79] Cross-Sectional 95 3–10 yr To determine the factors of picky

eating behavior. CEBQ The pickiest children are 3 to 4 years old.

Caldwell et al.,
2023 [80] Cohort 80 6–8 mo Assessment of Child Pickiness, Parent

Anxiety, and Family Meal Structure MCHFS
Significant association were found between

infant feeding problems and child age, parental
anxiety, and resistance to trying foods.

Brown et al., 2018
[81] Cross-Sectional 506 3–4 yr

To determine PE predictors and test the
association between PE with dietary

quality, micronutrient intake, and
children’s body mass index

z-score (BMIz).

CEBQ

High PE was associated with male sex, older
child age, and more difficult temperament. No
association with race/ethnicity, maternal body

mass index, maternal depressive symptoms,
household food insecurity, or single parent

home. Negative association with total Healthy
Eating Index-2010 score and servings of whole
fruit, total vegetables, greens and beans, and

total protein foods.
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Roßbach et al., 2016
[82] Cross-Sectional 166 10–18 yr

To asess FN potential determinants and
their association with dietary habits of

DONALD study participants.
FNS

Children’s FN was associated with parental FN,
and negatively associated with protein intake.
The overall low level of FN amy be attributed

to the FN low level in adolescents.

Johnson et al., 2015
[83] Cross-Sectional 249 4 yr

To assess associations between FN,
sensory sensitivity, and dietary intake in

developing preschoolers.
CFNS

Low scores for children’s oral sensory
characteristics were related to high FN. There

were no differences for FN by parental
education and income, and child sex.

Guzek et al., 2017
[84] Cross-Sectional 163 10–12 yr

To analyze the association between the
FN level and the intake of fruits

and vegetables.
FNS

High FN was associated to low intake of
vegetables, in both sexes. In girls, differences

were observed in vegetable intake according to
the NF category.

Kutbi, 2021 [85] Cross-Sectional 424 6–12 yr
To assess sociodemographic determinants

of children PE, and the associations
between PE and dietary intake.

FFQ

Greater risk of being PE if the mother was
obese. High levels of picky eating were

associated to lower consumption of fruits,
vegetables and proteins. High levels of picky

eating showed increased consumption of trans
fatty acids.

Taquet et al., 2024
[86] Cross-Sectional 157 4–6 yr

To determine the risk factors for
neophobia in children related to the

parenting practice and personality of
the parents.

CFNS
Higher levels of a coercive parenting style were

associated with higher levels of both food
fussiness and food neophobia.

Chen et al., 2024
[87] Cross-Sectional 408 3–6 yr Effect of parenting strategies on children’s

health and selective eating behaviors. CEBQ Direct effect of parenting strategies and
selective eating behaviors.

Vaarno et al., 2015
[88] Cross-Sectional 1797 4–13 mo

To assess the association of parental
feeding behaviour and dietary patterns

with eating practices of infants and
young children.

FNS Neophobic mothers breastfed exclusively or
shorter times than average mothers.

Olmer Specht et al.,
2018 [89]

Randomized
controller trial 236 2–6 yr

To determine whether length of exclusive
breastfeeding was associated with pickiness,

and intake of vegetables, fruit, starchy
foods, and sugar sweetened beverages.

Own methodology
Exclusively breastfed until 4–5 months of age

showed lower probability of PE than
exclusively breastfed for 0–1 months.
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Bell et al., 2018 [90] Cross-Sectional 206 1–5 yr

To investigate associations between
whole dietary patterns in young children,
and breastfeeding duration, age of solid

introduction and FN.

CFNS

Shorter breastfeeding duration and poorer
child food neophobia scores were associated

with higher dietary risk scores. Age of
introduction to solids showed no association

with dietary risk.

Wolstenholme
et al., 2022 [91] Cross-Sectional 16 7–10 yr

To explore how children perceived,
experienced and managed fussy eating

behaviours, and
how children experienced feeding

dynamics according to these behaviours.

CEBQ

Children described tension between food
internal experiences and external expectations.
Children were aware of parental strategies and

goals and develop their own
anti-aversion strategies.

Chilman et al., 2023
[92] Cross-Sectional 10 2–6 yr To explored parents’ experiences of

parenting an extremely picky eater. CEBQ

Picky eating impacts families and mealtimes.
Parents have attempted multiple strategies to

manage picky eating. Emotions associated
with parenting an extremely picky eater.

Lumeng et al., 2018
[93] Cross-Sectional 222 21–33 mo

To examine the cross-lagged associations
between mother-reported pressuring

feeding, mother-reported child PE and
measured weight-for-length z-score.

CEBQ
IFSQ

Associations between pressuring feeding
and PE

Prospective associations between pressuring
feeding and future WLZ.

Moding et al., 2016
[94] Longitudinal 82 18 mo–4.5 yr

To investigate the association between FN
and the temperamental processes of

parental approach/withdrawal
on children.

CFNS
Child temperament was associated with FN.

The FN gets stronger by a maternal pressure of
eating behavior.

Yalcin et al., 2022
[95] Cross-Sectional 913 6–13 yr

To assess the relationships of children’s
picky eating with dietary habits, physical

activity, sleep, and screen time.
Own methodology

The risk of picky eater is increased if the
children’s parents are fussy. The risk decreases

with ≥1 h/day physical activity, ≥9 h /day
sleep time, and ≥2 h/day screen time.

Norton et al., 2016
[96] Case-Control 24 1–2.5 yr

Association between primary caregivers
and FN and how food preferences

develop in young children.
Own methodology

Young children’s caregivers are unaware of FN,
and its association with the development of

food preferences.
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Coulthard et al.,
2016 [97]

Randomized
controlled trial 83 18 mo–4 yr

To test and assess the intervention to
evaluate if participation in tactile sensory

tasks improves fruit acceptance.
CFNS

Children in both the combined sensory play
and sensory play without food enjoyed more
eating fruits than children without sensory

play condition (control). No-food sensory play
children enjoyed more eating fruits than the

fruit-exposure children.

Moding et al., 2016
[98] Longitudinal 82 6 mo–4.5 yr

To assess if novel food rejection in infancy
predicted child behavioral and

parent-reported FN.
CFNS

Children with low rejection at 6 months
showed high father-reported FN when mothers

showed high levels of FN.
Infants who exhibited low levels of rejection at
6 months showed higher levels of parent-rated

FN when their mothers also showed high
compared to low levels of FN.

Howard et al., 2012
[99]

Randomized
Controled Trial 277 24 mo

To identify factors that influence
children’s liking for fruits, vegetables and

non-core foods.
CFNS

Maternal preferences corresponded with child
preferences. FN was associated with liking

fewer vegetables and fruits, and trying fewer
vegetables. Number of repeated exposures to

new food was not significantly associated with
food liking at this age.

Tan et al., 2012
[100] Cross-Sectional 85 3–12 yr

To examine the associations between
children’s and mother’s FN and parental

feeding practices

FNS
CFNS

Mothers with FN children and FN mothers
reported to do not make healthy foods

available for children. Mothers with high FN
also used more restriction for weight.

Wardel et al. [101] Cross-Sectional 564 2–6 yr

To assess the negative association of fruit
and vegetable consumption in girls and

boys with parental monitoring,
determining sex differences, and testing
hypothesis to explain this association.

PCI
CFNS

Children’s fruit and vegetable consumption
was correlated with parental control with no
sex differences. Child’s food neophobia and

parental fruit and vegetable consumption were
predictors of child’s fruit and

vegetable consumption.

Poelman et al.,
2019 [102] Cross-Sectional 299 8–12 yr

To determine the effectiveness of
Vegetable Education to Increase

Children’s Acceptance and Liking, a
sensory education program

for schoolchildren.

Own methodology
No effect on FN: Ability to verbalize sensations,
high knowledge on vegetables and senses, and

acceptance to try vegetables.
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Cassells et al., 2014
[103]

Randomized
Controlled Trial 244 4 mo

To examine the association of maternal
beliefs about infant feeding and the

expression of FN and its relationship with
the control of feeding practices.

CFQ
CFNS

Higher maternal Concern about infant
under-eating and becoming underweight at

4 months was associated with higher child FN
at 2 years. High FN showed lower awareness

of infant hunger and satiety.

Cooke et al., 2003
[104] Cross-Sectional 564 2–6 yr

To examine the contribution to fruit and
vegetable eating in children of potential
predictive variables within the domains

of demographics, parental feeding
practices and personality traits.

CFNS

Demographic variables were associated with
child’s vegetable consumption, mother’s

education and child’s age and gender.
Two characteristics of children themselves (FN
and food enjoyment) were highly associated to

fruit and vegetables consumption.

Russell et al., 2013
[105] Cross-Sectional 371 2–5 yr

To investigate the relationship between
children’s food preferences and FN,

personality, food attributes (texture and
appearance) and socialization experience.

CFNS

Results provided preliminary evidence of
differences in parents’ attributions and

self-efficacy beliefs in the feeding domain.
Highlighting the need for greater

understanding of the ways in which parents’
beliefs affect children’s food preferences.

Jordan et al., 2020
[106] Longitudinal 199 5–7 yr

To test the correlation of counts of
maternal prompting types with child
vegetable intake, and picky eating. To

assess the interaction of stimulus and PE
on vegetable consumption.

CFSQ
PFQ

CEBQ
FNS

Positive influence of the type of education and
the consumption of vegetables. Higher use of

Autonomy Promotion-Praise was directly
correlated with amount of green beans eaten.

Cole et al., 2018
[107] Cross-Sectional 497 3–5 yr

To identify the association between
factors of the home feeding environment

with PE behavior.
Own methodology

High PE was related to child control over
feeding and watching television during

mealtime. Low PE was related to favourable
family meal environment and mealtime habits.

Jacobi et al., 2008
[108] Cross-Sectional 426 8–12 yr To examine the prevalence of PE and the

relationship between PE. SFQ

PE were reported to avoid foods in general
more often than non-PE. PE displayed more

altered behaviors comprising both internal and
external behaviors.



Foods 2025, 14, 69 17 of 37

Table 2. Cont.

Authors Design n Age Aim Methods Results

Jarman et al., 2015
[109] Longitudinal 288 2–5 yr

To examine the role of FN in predicting
changes in control practices, and to look
at associations between these factors and

children’s quality of diet.

CFNS Mothers’ covert control of their children’s diet
improved diet quality.

Tharner et al., 2014
[110] Cohort 4914 4 yr

To identify an eating behavior profile
reflecting fussy/PE in children and to
describe characteristics of fussy eaters.

CEBQ

A total of 5.6% “fussy” eating behavior profile.
Fussy eaters were more often from families
with low household income than non-fussy

eaters. Picky eaters had higher probabililty to
be underweight at age 4 yr.

Harris et al., 2019
[111] Cross-Sectional 260 2–5 yr To determine the influence of food

insecurity on food exposure practices. CEBQ
Mothers reporting food insecurity (11%) had

less fruit availability at home than those
reporting food security.

del Campo et al.
2023 [112] Cross-Sectional 600 11–18 yr

to assess the preferences for tastes and
foods and food neophobias among

Spanish adolescents and to compare the
differences between boys and girls.

Food Taste Assessment,
and
FNS

Spanish adolescents showed preference for
sweet, salty, and umami tastes, as well as food

neophobia towards foods that they do not
regularly consume, mainly those with a bitter
taste. Gender and body weight showed little

influence and age-moderate influence on
food neophobias.

Monnery-Patris
et al., 2015 [113] Cross-Sectional 123 20–22 mo

To assess the relationships between smell
and taste differential reactivity and to
determine the relationships between
smell (or taste) differential reactivity

and FN.

Own metodology

Smell and taste differential reactivities were not
correlated. FN scores were modestly but

significantly positively correlated with smell
differential reactivity but not with taste

differential reactivity.
The smell reactivity and FN were correlated

only among boys.

Coulthard et al.,
2009 [114] Cross-Sectional 73 2–5 yr

To ascertain the relative contribution of
FN and taste sensitivity to the amount of

fruit and vegetables consumed in a
typical day.

CFNS
CFQ

Parental and child fruits and vegetables
consumption in the sample were positively

associated. Children sensitive to
taste/olfactory stimuli consumed less fruit and

vegetables, despite fruits and vegetables
consumption of their mothers.
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Coulthard et al.,
2015 [115] Cross-Sectional 70 2–5 yr

To assess the association between
children’s enjoyment of tactile play and

FN, and fruits and
vegetables consumption.

FNS

Significant association between game
enjoyment and lower FN. Significant

association of childhood fruit and vegetable
consumption with parental fruit and vegetable

consumption. No association of FN with
tactile enjoyment.

Smith et al., 2005
[116] Cross-Sectional 62 3–10 yr To explore whether tactile defensive

children have PE habits. Own methodology

Tactile defensive children had scarce/poor
appetite, neither consumed unfamiliar foods,
nor at other people’s houses, refused some

foods due to their smell and temperature, and
showed problems consuming vegetables.

Maratos et al., 2015
[117] Clinical Trial 70 8–11 yr

To investigate attentional biases to
familiar and unfamiliar fruit and

vegetables with levels of FN.
FNS Visual aspects of food stimuli (e.g., familiarity)

play an important role in childhood FN.

Monneuse et al.,
2008 [118] Cross-Sectional 39 10–18 yr The relationship between taste acuity and

FN, food familiarity and liking.
FNS

FFLQ

FN limited reductions were related with taste
acuity. High acceptability of healthy foods,

mainly fruits and vegetables was reported in
less sensitive subjects.

van der Horst et al.,
2016 [110] Cross-Sectional 2371 1–4 yr

To determine associations between,
toddlers’ PE, eating characteristics, and

food consumption.
Own methodology

Toddlers showed high FN to certain textures.
Eggs, burritos/tacos/ enchiladas /nachos, and
sandwiches consumption was lower in PE than
in non-PE. PE consumed fewer vegetables and

raw vegetables than non-PE.

Berger et al., 2016
[119] Cross-Sectional 181 5–15 yr

To assess whether childhood PE was
associated to parental pressure, nutrition,

and growth over 10 years.
CFQ

Persistent PE (18%) had lower BMI.
Children who persistently picked at eating

were less likely to be overweight as teenagers.
Children who persistently picked at eating also

received greater pressure to eat.

Sandvik et al., 2019
[120]

Randomized
controlled trial 130 4–6 yr Examines the role of picky eating. CEBQ

LBC

Association of initial selective feeding, with
lower BMI and lower consumption of

vegetables. Children with a higher degree of
picky eating at baseline displayed a lower

degree of weight loss.
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Consequences linked to FN

Antoniou et al.,
2016 [121] Longitudinal 1024 5–9 yr

To determine the association between
body weight status and PE, as well as the

moderating role of parental
dietary practices.

Own methodology

At 5 years old, the pickiest children were
slightly shorter, less overweight, with equal

energy intake according to body weight. The
association between child weight status and

picky eating was not altered by
parental practices.

Ekstein et al., 2010
[122] Cross-Sectional 170 0–3 yr To assess the relationship of PE with

underweight status in children. Own methodology Prevalence of PE: 206% PE and
6.6% underweight.

Taylor et al., 2019
[123] Longitudinal 1856 7–17 yr

To determine whether PE children
showed different body weight, height,

and composition vs. non-PE.
Own methodology

Effect of being PE on height, weight, BMI, and
lean mass, but no effect on body fat percentage
and fat mass index has been described. Being a

PE predict being thin at certain age points.

Brown et al., 2020
[124] Cross-Sectional 286 2–8 yr

PE assessment based on
parental perception of their child’s weight

status, parental pressure-to-eat, and
BMI z-score.

CEBQ
CFQ

CFNS
PEQ

No factors were found to related with weight
perception. Parents who were more concerned

about whether their children were eating
enough were more likely to pressure them to

eat, and children had lower BMIz.

Knaapila et al.,
2014 [125] Longitudinal 2191 13 mo To determine if FN is associated with lower

overall dietary quality and higher BMI. FNS

Higher FN is associated with lower
consumption vegetables. FN can alter

adaptation to dietary recommendations,
predisposing to overweight.

Finistrella et al.,
2012 [126] Cross-Sectional 140 2–6 yr

To investigate cross-sectional associations
of FN and PE in preschoolers and in their

mothers with regard also to food
consumption, proposal of new foods,

feeding, and weaning modes.

CFNS
FNS

Significant relationship between FN and the
pickiness of mothers and children. Overweight

and obese children were significantly more
neophobic and pickier than

normal-weight children.

Li et al., 2017
[127] Cross-Sectional 1414 6–35 mo

To assess the PE prevalence in Chinese
children, finding how parents’

perceptions of PE are related with
children’s food consumption and

body composition.

Own methodology

PE was found in 36% of 24–35 month-old
children compared to 12% in those aged

6–11-month-old. No differences were found in
nutrient dietary intake between PE

and non-PE.
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Jacobi et al., 2003
[128] Cross-Sectional 135 0–5.5 yr

Validation of PE parent-reported concept
through laboratory-based objective

measures, and identifying precursors and
concomitants of PE both child

and parents.

SFQ
CBQ

PE children ate less foods, mainly avoided
vegetables. The caloric intake of 3.5 and

5.5-year-old picky eating girls was reduced,
while all other children increased it.

Perry et al., 2015
[129] Cross-Sectional 330 24 mo

Relationship between FN in
24-month-old children and body weight,

consumption of several foods, and
variety of fruit and vegetables.

CFNS

The lowest variety of fruits and vegetables
were found at 24 months in more neophobic

children. FN was associated with poorer
dietary quality.

Costa et al., 2020
[130] Cross-Sectional 150 3–13 yr

To assess FN and eating behavior in
children and adolescents from different

age groups, and age and sex specific body
mass index.

CEBQ
CFNS

Adolescent FN was associated with low
consumption and preference for specific foods,
with no impact on a healthy dietary pattern.

van der Horst, 2012
[131] Cross-Sectional 305 6–12 yr

To examine whether increasing eating
enjoyment and cooking enjoyment might

give opportunities to decrease PE.

CEBQ
CFQ

Strong inverse association between eating
enjoyment and PE.

Significant direct effects were found between
cooking enjoyment and PE and restriction

and PE

Falciglia et al., 2000
[33] Cross-Sectional 70 8–10 yr

To determine whether children with food
neophobia have more restrictive diets

than children without FN.
FNS

Fewer FN children met 2/3 of the
recommended vitamin E. FN children showed
higher intake of saturated fat and lower food

variety than non-FN children.

Li et al., 2022 [132] Cross-Sectional 879 1–3 yr

To assess the relationship between picky
eating, frequency of sugared foods and

sugar-sweetened beverages consumption,
and daily screen time.

FFQ

Children with PE and daily screen time were
associated with frequency of added sugar
consumption. Children with PE consumed
sugary foods and drinks more frequently.

Taylor et al., 2016
[133] Cross-Sectional 815 2–7.5 yr

To quantify intakes of nutrient and food
group in PE and non-PE children,

comparying with UK reference
nutrient intakes.

FFQ

PE aged 3 years had lower mean carotene, iron,
and zinc intakes than non-picky eaters. No

significant differences in energy intakes.
Nutrient differences were explained by lower
intakes of meat, fish, vegetables, and fruits in

PE than in non-PE. Older PE showed the
highest intakes of sugary foods and drinks.
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Macronutrients and food restriction

Gan et al. [134] Cross-Sectional 321 7–10 yr
To determine the association between
children’s PE and nutrient intake from

home-prepared school lunches.

CFNS
FNS
PE

FFQ

PE affected the food intake of children who
prepared linch at home. Low nutritional

quality was obseved in many
home-packed lunches.

Dubois et al., 2007
[135] Longitudinal 2103 2.5–4.5 yr

To determine associations between eating
behaviours (PE, irregular eating and
overeating), and dietary adequacy

according to nutritional recommendations
and body weight in preschool.

Own methodology

PE children consumed less total fat, energy,
and protein. PE were more likely to consume

less fruit and vegetables, and meat and
alternatives than dietary recommendations.

Guzek et al., 2018
[136] Case-Control 1014 12–13 yr

To analyze the association between FN
level and the intake of fruits

and vegetables.
FNS

High FN level is associated with a lower fruit
and vegetable intake. At the same level of FN
with an active lifestyle and urban areas were

observed high fruit consumption, and
sedentary behavior; and those from suburban

áreas showed low fruit consumption.

De Wild et al., 2018
[137] Cross-Sectional 750 2–6 yr To assess whether breastfeeding duration

predicts vegetable intake.
CEBQ
CFNS

High FN was associated to children’s vegetable
intake. Low FN was associated to vegetable

liking and intake.

Mustonen et al.,
2012 [138] Cross-Sectional 208 8–11 yr

To assess if food familiarity and affective
responses to food are predicted by FN

traits and parental education in
school-aged children.

FNS

Low FN children were familiar with a higher
number of foods. High FN was related with
low pleasantness of most foods, including

cheese, fruit and vegetables, fish, starch and
cereals, and ethnic and exotic foods.

Russell et al., 2008
[139] Cross-Sectional 371 2–5 yr

To investigate the relationships between
food preferences, FN, and
children’s characteristics.

CFNS

FN was related with low preferences for food
groups, vegetables, and associated with liking
fewer food types, low number of untried food

types, low varied range of food preferences,
and low healthful food preferences overall.
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Kähkönen et al.,
2018 [140] Cross-Sectional 130 3–5 yr

To assess the association between mother’s
education level and sensory-based food

education implemented in early childhood
education and care (ECEC) centres and
children’s willingness to choose and eat

vegetables and fruit with FN.

FNS

Sensory-based food education was associated
with children’s willingness to choose and eat
vegetables and fruit. High FN, reduced the
children’s willingness to choose vegetables

and fruit.

Tuorila et al., 2010
[141] Cross-Sectional 72 8–11 yr

To examine the reluctance vs. willingness
to try a newfood as a predictor of
pleasantness ratings of this food.

FNS

Children who like to try a food, they rated it as
pleasant. Children who did not like to try a

food, but tasted it, rated it as non-pleasant and
similar to those they did not like to try, without
previous tasting. FN evaluated by parents was

associated to willingness to try.

Tsuji et al., 2011
[142] Cross-Sectional 323 4–6 yr

To investigate whether intake of
vegetables, fruits and soy foods is

associated with sensitivity to bitterness
and reluctance to eat new foods (FN) in

Japanese preschool children.

CFNS

A high intake of vegetables was significantly
associated with a low CFNS score in boys.
High intake of soy foods was significantly

associated with a low NF score in PROP tasters
but not in non-tasters

Fernández et al.,
2022 [143] Cases and controls 133 0–12 yr

To determine the impact of children
eating disorders on the quality of life,

stress and psychological health
of families.

PSI-SF and GHQ-28

A total of 47.9% did not acomplished the
paediatrician’s recommendations, 54.2%

declared limitations on social life, 25% showed
altered relationships, 47.9% feeling themselves

as externally observed, and 37.5% having sought
or considered seeking psychological support.

Fraser et al., 2021
[144] Cross-Sectional 130 1–3 yr

To assess parental feeding concerns and
support their assistance to improve

parental responsive feeding practices.
Own methodology

A total of 60% of parents sought practical support,
47.7% of parents sought emotional support, and

16.2% of parents sought food support.

Maíz et al., 2018
[145] Cross-Sectional 831 8–16 yr

To determine whether children and
adolescents with FN differed in trait

anxiety and dimensions of self-concept.
CFNS (Spanish version)

High level of FN is asociated with higher levels
of trait anxiety, and lower social, physical, and

academic self-concept.

Blomkvist et al.,
2018 [146]

Randomized
controller trial 210 1 yr

To develop, measure and compare the
effect of two different interventions to
reduce FN and promote healthy diets.

CFNS

The intervention in kindergartens and parents
would provide improvements in feeding

practices, improvements in the dietary variety
improvement in quality, cognitive

development and weight reduction.
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Table 2. Cont.

Authors Design n Age Aim Methods Results

Micronutrient restriction

FN strategies and treatment

Allirot et al., 2016
[147] Cross-Sectional 137 7–11 yr

To evaluate the children involvement in
cooking on their willingness trying new

foods, and improvement of food
consumption, taste and hunger.

Own methodology
A high involvement in cooking improves the

dietary quality, taste of unfamiliar foods
in children.

De Wild et al., 2017
[148]

Randomized
Controlled Trial 103 2–4 yr

To compare vegetable preparation
practices on increasing vegetable

preference and intake.
CFNS

Increase in vegetable consumption by 70%
from before to after the intervention. The
vegetable consumption depends on the

children FN status before an intervention.

Laureati et al., 2014
[149] Clinical Trial 560 6–9 yr

To assess the effectiveness of the ’Food
Dudes’ school-based intervention

consisting of rewards and food exposure
on FN and the liking of fruits

and vegetables.

FNS
The intervention was effective in reducing food

neophobia. Persistent effect was observed
6 months.

Reverdy et al., 2008
[150]

Randomized
Controlled Trial 180 8–10 yr

To determine the effect of a French
sensory education program on the food

habits of school children.

FNS
WTNF

At the end of the education period, FN
decreased, and willingness to try new

foods increased.

Rioux et al., 2018
[151]

Randomized
Controlled Trial 70 3–6 yr

To assess the effectiveness of visual
exposure to vegetables in young children

on FN and pickiness decrease.
Own methodology Visual exposure led to high consumption of

exposed and unexposed vegetables.

Coulthard et al.,
2017 [152] Cross-Sectional 62 3–4 yr

To determine if engaging in a sensory
play activity with real fruits and

vegetables can estimulate tasting in
preschool children.

CFNS

Sensory play activities with fruits and
vegetables encouraged the taste of fruits and

vegetables much better than other activities in
preschool children.
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Table 2. Cont.

Authors Design n Age Aim Methods Results

Minor results

Bourne et al., 2023
[153] Longitudinal 2–10 yr

To investigate the prevalence of
childhood picky eating (PE) and to
identify risk factors associated with

different PE trajectories.

High risk of picky eating from mothers who
smoke during pregnancy and children with
feeding problems between 9 and 12 months.

Searle et al., 2020
[154] Cross-Sectional 205 2–5 yr

To assess relationships of mothers’ and
fathers’ structure-related feeding

practices with child temperament, as well
as if these associations were child fussy

eating-mediated.

FPSQ-28
STSC
CEBQ

Low perceived as PE if easier temperament.
Structured meal timing was not significantly

associated with food fussiness.

Pickard et al., 2023
[155] Cross-Sectional 237 3–7 yr

To investigate at what age children have
sufficient script and thematic knowledge
in the food domain and its relationship

with neophobia.

Own methodology The greater the cognitive development, the
lower the FN.

Abbreviations: CBCL: Child Behavior Checklist; CEBI: Children’s Eating Behavior Inventory; CEBQ: Child Eating Behavior Questionnaire; FPQ: Child-reported Food Preference
Questionnaire; CFQ: Child Feeding Questionnaire; CFRS: Child food rejection scale; CFSQ: Caregiver’s Feeding Styles Questionnaire; FAS: Food Attitudes Scale; FFLQ: Food Familiarity
and Liking Questionnaire; FFQ: Food frequency questionnaire; FN: Food Neophobia; FNS: Food Neophobia Scale; FNTT: Food Neophobia Test Tool; FR-WTT: Farfan-Ramírez
Willingness To Try; FSQ: Food Situations Questionnaire; FVNI: Fruit and vegetable neophobia instrument; FVNI: Fruit and Vegetable Neophobia Instrument; GHQ-28: Goldberg’s
Health Questionnaire; IFSQ: Infant Feeding Styles Questionnaire; LBC: Lifestyle Behavior Checklist; MCHFS: Montreal Children’s Hospital Feeding Scale; Mo: months of age;
PAQ: Parental Authority Questionnaire; PCI: Parental Control Index; PE: Picky Eater; PEQ: Picky Eating Questionnaire; PFQ: Preschooler Feeding Questionnaire; PFQ: Preschooler
Feeding Questionnaire; PSI-SF: Parent Stress Index Short Form; QENA: Questionnaire on Food Neophobia among French-speaking children; SFQ: Stanford Feeding Questionnaire;
TNFS: Trying New Foods Scale; WTNF: Willingness to Taste Novel Food; YR: years of age.
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3.1. Results on Prevalence of Food Disorders and Related Risks

Seventeen papers assessed the classification and prevalence of food disorders, as well
as the related risks for serious disorders, such as FN, PE or even Avoidant Restrictive Food
Intake Disorder (ARFID). Bialek-Dratwa et al. [55] classified children into four groups, from
risk level 0 (no risk) to level 3 (highest serious food disorders). In a cross-sectional study on
2550 children [56], picky eating disorders were classified into two groups: persistent and
non-persistent, with a prevalence of 8 and 5%, respectively. Other studies classified children
as slightly persistent, medium persistent, and somewhat persistent [57]. In a prospective
study conducted on 2068 children in 2022, a PE prevalence of 16.7% was reported [58].
Another prospective study [59] showed a prevalence of 22.5% for persistent pickiness. The
prevalence of PE in cross-sectional studies was 67.5% [60], 29% low persistent PE, 57%
medium persistent and 14% high persistent PE [61], 34% PE [57], 30% severe PE [62], 26%
PE [63], 4.9% severe PE [44], 62% PE [64], 25.1% PE [65], 59.3% PE [66], and 54% PE [67].

The prevalence of food neophobia has been quantified around 14–16% [57,68,69], but
other studies reported a much lower prevalence of 1.8% [70].

Associations have been described between children’s PE and parental feeding habits
or mother feeding habits, but no sex effect as father–boy and mother–girl associations
have been described in the reviewed papers, except one article describing how mothers
influenced fruit and vegetable consumption of daughters through their own patterns of
fruit and vegetable consumption and influencing tendencies of daughters to be picky [71].

3.2. Effects of Food Neophobia and Picky Eating Risk Factors

Among the articles reviewed, 48 studies dealt with the effects of risk factors that can
cause or amplify neophobia and food selectivity or picky eating (PE), including genetic
and, environmental and social factors [72–74]. Regarding genetic factors, the heritability
of being picky and neophobic is a highly transmissible trait [75], up to 72% [76]. There
were studies on environmental factors with very different results. Food neophobia was
pointed out around 14–16% [57,68,69], but other studies reported a much lower prevalence
of around 1.8% [70].

Regarding age as a risk factor, it was pointed out that a child’s age determines the
extent to which several factors affect food picky eating [77], as well as the point of highest
level of pickiness appears at 4–5 years of age [22,50,78]. It was also determined that the
age of onset was 3–4 years [79]. Several authors reported a decrease in the persistence of
pickiness with age (56, 80, 81), which remained stable from preschool to school age [67]. In
the Donald study, a decrease in neophobia during adolescence was also described [82].

Analyzing sex as a risk factor, it was shown that there was higher risk of developing
picky eating in males [22]. No relationship was observed between sex and FN [69,83], but
females showed differences in the intake of vegetables according to the FN category [84].
There is no association between PE and ethnic or maternal BMI [81], except one study
showing higher risk of picky eating in children of obese mothers [85].

The risk factors with the highest influence on the development of picky eating and
food neophobia were related to parental strategies, showing a direct effect [52,86,87] from
the parents’ habits, education, feeding (maternal or external breastfeeding, and introduc-
tion of solid foods), the form of exposure, and socioeconomic factors surrounding the
family nucleus.

Breastfeeding and its duration were declared a conclusive risk factor in the FN and
PE development [88]. There was evidence that exclusive breastfeeding until 4 or 5 months
compared to exclusive breastfeeding only from 0 to 1 month decreased the likelihood of
pickiness [89]. The late introduction of solid and semi-solid foods into the child’s diet was
associated with higher levels of picky eating [32] and FN [27]. However, other studies
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showed that the age of introduction of solids did not show an association with the dietary
risk posed by picky eating and FN [90].

The main difficulties at feeding time were the perceived tension at mealtime, both by
the children themselves and externally [6,64,91], parental anxiety [79,92], and those derived
from an increased pickiness [93] and neophobia [94]. Persistent PE can be a symptom/sign
of pervasive developmental problems but does not predict other behavioral disorders.
Remitting PE was not associated with adverse outcomes of mental health [73].

Several studies found that there was an increased risk of developing picky eating
when parents were picky eaters [62,95]. Mostly, parents and caregivers themselves were
unaware of the relationship between their neophobias and those developed by the chil-
dren [96], with a positive association between children’s neophobia and those of par-
ents [82,97,98]. Neophobic mothers usually exposed their children to unhealthy foods and
consumed less fruit and vegetables, and their neophobias usually coincided with those of
their children [26,99,100]; therefore, they can be considered as predictors of food behavior
in children [101]. On the other side, mothers who are high consumers of fruits and vegeta-
bles usually put less pressure on their daughters, who are less demanding of food [71]. An
isolated study showed that knowledge of vegetables, identification of sensations, and the
willingness to try vegetables had no effects on neophobia [102].

The kind of education and family eating practices had a direct implication on neopho-
bia and picky eating development [103,104], and parental neophobia is a food fussiness
independent determinant [77]; however, further research would be needed to determine
it [105]. So, promoting autonomy and praise had a positive influence on the consumption
of vegetables [106], as well as a positive climate before mealtime [107]. On the other hand,
control and coercive eating practices increased PE levels [104] and led to more problematic
behaviors [108]. However, this review found a study that showed the opposite; it said that
the covert control of mothers improved the quality of the children’s diet [109].

The parental socioeconomic status was not associated with picky eating [48], but
several articles showed an association between picky behavior and low income [110]. Home
food insecurity is precisely another factor to be considered because it can make it difficult to
access and be exposed to foods such as fruits [111,112]. Moreover, higher neophobia levels
in rural areas were due to lower exposure to different foods [103] compared to urban areas.

Regarding relationships with senses, FN was slightly correlated with high taste and
olfactory reactivity in children, which could trigger low consumption of fruits and vegeta-
bles [112–114]. On the other side, FN was not related to tactile enjoyment [115], but children
who were defensive to touch had more picky traits [116]. The food’s visual appearance also
played an important role in FN [117]. It can be concluded that low-sensitive individuals
showed lower levels of food neophobia and higher food acceptability [118].

3.3. Results on the Consequences Linked to Food Neophobia

There was no significant association between FN and altered BMI [24]. However,
nine studies showed that medium and high persistence of pickiness was associated with
low BMI [32,61,119,120] and slightly lower weight [58,67,114,121,122]. It also showed the
decreasing effect of pickiness on fat mass [119], but at the same time, with no effect on body
fat percentage and fat mass index [123]. It was also found lower BMI in children of parents
worried because their children did not eat and parents who pressured children to eat [124].
Few articles reported that food neophobia predisposed to overweight [125] or that obesity
and overweight were significantly higher in food neophobic and picky eaters [126].

No significant differences were reported between the dietary intake of PE and non-
PE [127], but differences both in behavior and food consumption [2] and total energy
intake [128] were also found. The most important consequence was the association of food
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neophobia with poor diet quality [69,129], due in some cases to the lack of interest in food
that neophobia induces [130]. High levels of FN and picky eating were associated with
lower hedonic reactions to food [19], and strongly relationship with fruit and vegetable
consumption [104]. High adherence to the Mediterranean Diet was associated with a low
level of food neophobia and better hedonic scores regarding food [8]. An association be-
tween high levels of food neophobia and low awareness of hunger and satiety in childhood
was also reported [103]. An FN increase appeared with some textures [131].

3.4. Macronutrient and Food Restriction

Picky eaters consumed sugary foods and drinks more frequently [132,133] and low
fruits, vegetables [101,120,128,131], and proteins [67,81,134,135]. High levels of neophobia
were also related with low fruit and vegetable intake [70,84,125,136–139], and a reduced
intention to try them [99,140,141], high intake of saturated fats [33] and, specifically, of trans
fatty acids [85]. Moreover, low fruit and vegetable consumption and decreased protein
intake were reported among sedentary people living in suburban areas [82]. Low levels of
neophobia, according to the Child Food Neophobia Scale (CFNS), were associated with
high consumption of vegetables [142].

3.5. Micronutrient Restriction

The picky condition reduced the consumption of folates, Mg, K, Vitamin B1, B2, B3,
B6, D and E [33,134] and decreased the intake of Fe, carotene, and Zn, which are related to
low meat intake, fish, vegetables and fruits [67,133]. Otherwise, when the level of pickiness
decreased, the prevalence of Zn deficiency also decreased [60,134].

Among the most notable consequences of FN, there was the need for psychological
support, with a prevalence of 37.5% [143]; 60% of parents needed practical support, 47.7%
needed emotional support, and 16.2% needed nutritional support [144]. Likewise, high
levels of neophobia decreased self-concept at a social, physical and academic level and
increased anxiety levels in both children and adolescents [145]. High FN levels were
associated with more crying episodes during meals and high food rejection [146]

3.6. Results on Food Neophobia Strategies and Treatment

Strategies for FN were discussed to improve pickiness since this disorder altered family
and social life [92,143], making difficult relationships between their members and children’s
normal development. Different interventions to reduce food neophobia and promote
healthy lifestyle habits have been described. There were individual interventions on
specific family nuclei and collective interventions at the level of kindergarten or nurseries,
as well as at primary and secondary educational centers and on the parents. At the collective
level, intervention found improvements in feeding practices, dietary variety, quality, and
cognitive children development [146], as well as improvements in the intention to try [147]
and the consumption of vegetables after practical intervention in preschool [148,149].

Several strategies were willingness to try tests [141], exposure and reward tests [129],
and sensory education programs [150]. Several studies showed that food neophobia and
pickiness were decreased by visual exposure to vegetables [151], increasing the desired
effect when visual, tactile and sensory exposure were considered [152].

3.7. Other Minor Results

The increased risk of picky eating in children was found in mothers who smoked
during pregnancy [153]. Meal timing was not associated with fussiness about food [154]
and decreased risk of picky eating with moderate physical activity, adequate sleep, and
less than 2 h of screen exposure per day [95]. The higher cognitive development, the lower
the levels of neophobia [155].
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4. Discussion
Food neophobia (FN) is the resistance or refusal to eat and/or try new foods, and

picky or selective eating is the refusal to eat food, or they eat the same foods over and
over [1,9]. Prevalence and incidence of picky eating have been reported as higher than
those of FN. The differences in the described prevalence and incidence between FN and
pickiness can be understood due to the different severity between FN and pickiness, where
the former (FN) has more symptoms than the latter (pickiness), but also that FN could be
solved spontaneously at early age of children [1], whereas pickiness could remain despite
the age of children and adolescents [17]. Moreover, most of the studies on FN and pickiness
are cross-sectional and few long-term; therefore, there have been no opportunities yet to
study accurately the prevalence of FN and picky eating.

This review reinforces that food neophobia and picky eating are the primary causes
of decreased diet quality in children and adolescents since the possible consequences of
food neophobia and picky eating is the alteration in the individual’s weight due to the
loss of dietary balance through the lack of several important foods [156]. A consequence
is the possibility that individuals with FN could suffer a decrease in weight and BMI
due to total caloric restriction or, on the contrary, they would increase in weight and BMI
due to poor food choices that would cause very pronounced and persistent FN [157].
The studies found calorie restriction and low weight with impact on adherence to the
Mediterranean Diet, which protects against most prevalent chronic diseases [158], thanks
to its anti-inflammatory and antioxidant components of foods such as fruits, vegetables
and fish, whose consumption decreases disorders such as food neophobia and picky
eating [68,112,159,160].

The tools available to reduce or eliminate FN are disparate and do not cover the entire
population, which must be stratified according to age and origin so that the data will
be comparable. FN should be treated from two perspectives: detailed knowledge of the
risk factors and their influence and treatment of the consequences of the loss of dietary
variety and nutritional balance. Furthermore, FN should be considered a chronic disease or
disorder, which can last more than two years in 40% of cases [18].

Today the risk factors surrounding FN and pickiness are unclear, its long-term conse-
quences nor the main strategies to avoid or minimize it, but there is evidence that childhood
eating behaviors often predict eating behaviors in adults. The research carried out so far
has concluded that overcoming the biological, familial, environmental and social factors
that promote these behaviors will contribute to minimizing their prevalence and long-term
consequences [161].

Sex and body weight showed little influence, and age had a moderate influence
on food neophobias but is a risk factor in pickiness, mostly in children than in adoles-
cents [50,77–79,82,112].

Breastfeeding and its duration have been declared a conclusive risk of FN and picki-
ness; the longer breastfeeding, the lower the prevalence of FN or pickiness [88,89]. There is
no conclusive evidence yet on the effect of the introduction of solid or semi-solid foods into
the child’s diet on FN and pickiness [27,32,90].

The literature highlights the need to address environmental and modifiable risk fac-
tors to balance the genetic expression of FN and picky eating and eating education, and
coercive practices at the family level is the starting point for parents to make correct food
decisions regarding their children and adolescents [86]. Parental neophobia should also be
considered [77].

Once the teaching process is saved, secondary risk factors (exposure to a variety of
foods, environments with greater food insecurity, socioeconomic level, educational level,
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smoking habit, sleep time, screen time, physical activity or others) would be more easily
tackled through collective interventions.

The dietary approach through wide exposure to a variety of foods is used to diminish
the aversion to most neophobic foods, such as fruits and vegetables, especially at early ages,
with the intention that current social habits regarding the consumption of food with high
energy density and scale or no dietary quality, are limited due to both parental education
and government strategies that increase the possibility of consuming healthy foods.

Non-modifiable factors such as heritability should, likewise, be able to be counteracted
by education and positive and healthy food environments. The strategies must be aimed
at the family environment in its entirety, from parental habits (feeding during pregnancy,
established lifestyle habits. . .) to the strategies used from the first day of birth (from the
type of breastfeeding, the introduction of solid foods and different textures, to parents’
teaching). At the level of social factors external to the family, actions and strategies ad-
dressed to promote healthy lifestyle habits and make difficult access to unhealthy foods
and eating practices are encouraged, especially in an age group as vulnerable as children
and adolescents.

The need for collective interventions in terms of learning strategies and emotional man-
agement of hedonism and aversion to food is unquestionable due to the high prevalence
data of these disorders, which emanate from most of the studies reviewed, their persistence
in adulthood and their consequences on health. Most of the educational programs and
related activities found in the literature addressed the problem of familiarity and exposure
to foods in the interest of finding and creating positive eating environments [162]. The
globalization of food cultures would open the door to familiarization with non-native foods,
and, given that exposure, the effect of rejection of both known and unfamiliar foods would
be naturally limited [133]. Familiarity with foods and educational activities are suggested
as useful in decreasing food neophobias among children and adolescents [112].

In summary, at the family level, the main interventions to reduce or avoid FN and
picky eating should be addressed in three aspects: parental and children–adolescents
co-education, training, oral sensory learning in feeding, and avoiding parental coercive
practices, especially at mealtime [163]. At the biological level, sex, body weight, and age
had moderate effects on FN and pickiness, whereas breastfeeding and its duration were
demonstrated to be a factor in decreasing these eating disorders. At the social level, it
is highly encouraged to implement, extend and improve sustainable and healthy food
environments through political actions, as well as to promote healthy lifestyle habits [163].

Strengths and Limitations of the Study

The main difficulties encountered in the study have been differences between the
validated scales and the specific and isolated methodologies used in many studies. In
the paediatric population, difficulties have been found in validating and using the scales
depending on whether they were answered directly by the children or were reported by
the parents, as a specific method or by the age of the child. All of them can be considered
as biases between the reviewed studies.

5. Conclusions
Food neophobia and pickiness developed in childhood are conditioned by risk factors

related to familiar, biological, social, and environmental characteristics, as well as family
education and skills. Therefore, strategies to minimize or avoid these disorders should be
aimed at implementing healthy habits at these levels.
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