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Abstract

Background: Atypical feeding behaviours such as significantly limited food prefer-

ences, hypersensitivity to food textures or temperatures and pocketing food without

swallowing are common concerns in child health. Current reports indicate an inter-

relationship between early growth, feeding problems and developmental disorders,

yet little is known about how these behaviours develop in early childhood. There is

also a lack of consensus about clinical definitions for atypical feeding behaviours,

diagnostic thresholds and the associated precursors. To date, there has been no syn-

thesis of the extant literature about factors associated with the early onset of atypi-

cal feeding behaviours in young children.

Objective: This scoping review aimed to characterize the factors associated with the

early emergence of atypical feeding behaviours in typically developing young

children.

Methods: CINAHL, MEDLINE, PsycINFO and Scopus databases were searched. Stud-

ies published in the last 5 years were included if they examined factors associated

with the development of atypical eating behaviours in infants and young children. Of

the 2137 records obtained after the search strategy was applied, 202 full-text articles

were retrieved for a more detailed examination and to ensure they met the inclusion

criteria. This resulted in 54 studies being included in this scoping review.

Results: Of the 54 studies, three studies analysed precursors responsible for atypical

feeding behaviours, and 51 studies discussed the factors associated with the early

emergence of feeding difficulties. Multiple factors, including genetic factors,

breastfeeding, late introduction of solids and lumpy foods, complementary feeding

techniques, parental mental health, prematurity and child factors including tempera-

ment, were identified. There is inconsistent evidence for the associations between

breastfeeding exposure and feeding difficulties.

Conclusions: This study identified multiple factors potentially associated with the

early onset of atypical feeding behaviours in young children; however, there is
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insufficient evidence at this time to support specific recommendations for early feed-

ing practices in young children. More methodologically rigorous studies are needed

to extend these findings.
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early-onset, feeding, feeding behaviours, feeding difficulties, infancy, review, young children

1 | INTRODUCTION

Atypical feeding behaviours among children are a common concern

occurring in 20–50% of typically developing children and 70–89% of

children with developmental disabilities (Benjasuwantep et al., 2013).

Variance in the prevalence rate is attributed to discrepancies in the

assessment methods used and to definition issues (Benjasuwantep

et al., 2013). Despite their prevalence, little is known about how these

behaviours develop in early childhood. Feeding problems can be

multi-dimensional and impact oral-motor and sensory skills, dietary

and nutritional requirements and carer-child interaction. Feeding diffi-

culties can manifest as significantly limited food preferences, hyper-

sensitivity to food textures or temperatures and pocketing food

without swallowing (Mayes & Zickgraf, 2019). Also, feeding has a

strong relational dimension between the child and the parent; it can

be an enjoyable activity for both or cause stress (Baraskewich

et al., 2021). Moreover, there is an intriguing inter-relationship

between growth, feeding problems and developmental disorders, yet

to be explored systematically (Keen, 2008). Assessing and managing

feeding difficulties can be complicated and frustrating for health pro-

fessionals and parents due to its variable progression (Baraskewich

et al., 2021).

Picky eating, food neophobia, difficulties related to swallowing,

delayed oral-motor skills and pain or discomfort during feeding are

categorized as feeding difficulties. Picky eating and food neophobia

are the most common atypical feeding behaviours in early child-

hood (Wolstenholme et al., 2020). One of the barriers to under-

standing feeding difficulties is the lack of consistency in the

terminology used; Baraskewich et al. (2021) proposed that the term

‘eating difficulties’ should be used when behaviours involve a pre-

occupation with food, eating or body image and the word ‘feeding
difficulties’ should be used when such obsession is absent.

Avoidant Restrictive Food Intake Disorder (ARFID) resembles a

persistent and extreme version of picky eating and is included in

the DSM-56 (Keren, 2016) replacing the feeding disorder of infancy

and early childhood.

There is a plethora of research on feeding difficulties and inter-

vention for autistic children and those with other neuropsychiatric

disorders (Baraskewich et al., 2021). Despite the prevalence and

impact of feeding difficulties in childhood, there has been no research

synthesis on the factors associated with the early onset of atypical

feeding behaviours in young children. Early identification of these fac-

tors is essential due to the related caregiver stress and their relation-

ship to neurodevelopmental conditions (Sdravou et al., 2021). Also, as

the first 2 years of life are critical to the development of healthy eat-

ing habits which continue into later life (Nicklaus, 2016), it is crucial to

understand the relevant factors responsible for atypical feeding

behaviours in young children. Delays in early intervention may result

in simple feeding problems becoming pervasive or resistant to treat-

ment and increase the risk of malnutrition, growth difficulties, child-

hood obesity and developmental and cognitive delays (Sharp

et al., 2013).

Therefore, this scoping review aims to elucidate factors associ-

ated with the emergence of atypical feeding behaviours in typically

developing young children.

2 | METHODS

A scoping review was conducted following the approach rec-

ommended by Arksey and O'Malley (2005). The Cochrane Collabora-

tion and the Centre for Reviews and Dissemination (Cumpston

et al., 2019) and the Preferred Reporting Items for Systematic reviews

and Meta-Analysis extension for Scoping Reviews (PRISMA-ScR;

McGowan et al., 2020) guidelines were adopted for reporting

Key messages

• There is inconsistent evidence for associations between

breastfeeding exposure and feeding difficulties in early

childhood.

• Age of introduction of solid foods and early introduction

of textures play an important role in increased food

acceptance in young children.

• Lack of consistent operational definition for feeding diffi-

culties poses challenges with assessment and

management.

• The role of child temperament in feeding practices and

eating behaviours requires further exploration.

• Methodologically rigorous studies are needed to identify

the impact of factors such as duration of breastfeeding,

introduction of solid foods, sensory preferences and com-

plementary feeding techniques such as baby-led weaning

versus traditional spoon feeding on atypical feeding

behaviours.
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purposes (Figure 1). A scoping review was chosen given that there are

many studies examining feeding difficulties in young children, but a

synthesis of these findings has yet to be published to the best of the

author's knowledge.

This scoping review is registered on the Open Science Framework

registry (GUID No yhf6g).

2.1 | Identifying the research question

This scoping review aimed to map the existing evidence base for fac-

tors associated with the early onset of atypical feeding behaviours in

typically developing young children.

The research question guiding this scoping review was: What fac-

tors are associated with the early emergence of atypical feeding

behaviours in typically developing young children?

2.2 | Identifying relevant studies

To glean a ‘broad coverage’ of available literature, a comprehensive

definition of keywords for search terms was adopted (Arksey &

O'Malley, 2005). These searches used a combination of key terms

(Table 1) and were adjusted to suit each database. A university librar-

ian was consulted to refine the key search terms and identify relevant

databases. A hand search of reference lists of the articles was com-

pleted to determine any missed references. The review of the litera-

ture was conducted over 4 months, ending in October 2020.

2.3 | Study selection

A systematic search of the databases returned 3,186 articles, with a

further one article found through hand searching. All citations were

F IGURE 1 Flow diagram of the
literature search process
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exported to EndNote™ and then to Covidence™ for review. After

duplicates (n = 1,050) were removed, the first author and a second

reviewer independently conducted a comprehensive screening of 1)

the study titles and abstracts (n = 2,137) and 2) full-text articles

(n = 202) with guidance from the inclusion criteria (Table 2). Follow-

ing this process, 60 studies were retained as meeting the inclusion

criteria. Out of these 60 studies, six review studies were removed to

avoid duplication of data from other studies already included resulting

in 54 studies included in the review (Figure 1).

2.4 | Data charting, collation and summarizing

The descriptive-analytical method outlined by Arksey and

O'Malley (2005) was used to evaluate each article and chart key rele-

vant information. Based on the study design, the results were orga-

nized into two categories, precursors of atypical feeding behaviours

and factors associated with atypical feeding behaviours. To facilitate

analysis and reporting, data were extracted following the Covidence™

data extraction guide. Data extracted included study design, study

setting and population, study outcomes and information necessary to

assess the risk of bias.

2.5 | Risk-of-bias assessment

Although quality assessment is not a priority in scoping reviews (Pham

et al., 2014), the quality of the included primary studies was appraised

using the Mixed Method Appraisal Tool (MMAT)—version 2018

(Hong et al., 2019). The MMAT has established content validity and

piloted across all methodologies (Pace et al., 2012; Souto et al., 2015).

The first author performed the critical appraisal of all included

studies. No study was excluded based on quality assessment. Relevant

sections of the MMAT were used for quality assessment based on

study design. Specifically, qualitative studies were assessed using

Section 1; randomized controlled trials using Section 2; non-

randomized trials using Section 3 and descriptive studies using

Section 4. Where a mixed methods design was adopted, Section 1

was used to assess the qualitative components, and one of Sections 2

to 5 was used to assess the quantitative components dependent on

study design.

The overall quality for each of the studies selected was calcu-

lated following the MMAT guidelines (score = number of criteria

met/4) and then presented using the following descriptors: low

TABLE 1 Keywords used in database search

Concept 1 Concept 2 Concept 3

Atypical feed* OR atypical eat* OR picky

eat* OR fussy eat* OR faddy eat* OR

eating habit* OR eating behavi*early

emergence and (eat* or feed* or food)

Precursor and (eat* or feed* or food) OR

predictors and (eat* or feed* or food*) OR

limited appetite OR Bottlefeed* OR

breastfeed* OR formula feed* OR failure

to thrive OR fear of feeding OR new

foods OR prolonged mealtime* OR

prematur* OR food choice* OR solid

intro* OR selective eat* OR food

preference OR over eat* OR food select*

OR food hoard* OR under eat* OR low

birth weight OR food pouch* OR food

pocket* OR chok* and (eat* or feed* or

food) OR gag* and (eat* or feed* or food)

OR sensory and (eat* or feed* or food)

OR oral motor and (eat* or feed* or food)

OR food aversion OR family mealtime

behavi* OR food refus* OR stressful

mealtime* OR child nutrition OR food

neophobia OR food jag* OR Pica OR

rumination syndrome

Infant* OR newborn* OR neonate* OR baby

OR toddler* OR young child* OR

preschool*)

TABLE 2 PICOS criteria for inclusion of studies

Inclusion criteria

Population Young children (0–6 years) representing the

general population

Intervention/

exposure/

comparator

Precursors and/or factors associated with

atypical feeding behaviours in young

children:

• Genetic factors

• Breastfeeding

• Introduction of complementary foods

• Sensory preferences

• Parental feeding practices

• Parents mental health

• Feeding techniques

• Prematurity

Outcomes Atypical feeding behaviours

Study design Reviews, observational and experimental

studies. Peer reviews and academic

journals published between 2015 and

2020 and in English language.
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quality (1–25%), where minimal criteria are met; average (26–50%),

above average (51–75%), and high quality (76–100%), where most

criteria are met. The scores are the number of criteria met divided

by four (scores varying from 25%—one criterion met—to 100%—all

criteria met). For mixed methods studies, the principle is that the

overall quality of a combination cannot be more than the quality

of its weakest component (Hong et al., 2019).

3 | RESULTS

Table 3 reports the findings of studies examining precursors of atypi-

cal feeding behaviours in young children. These studies were either

longitudinal or Randomised Control Trial (RCT) designs. Table 4

reports the findings examining factors associated with atypical feeding

behaviours in young children. These studies were longitudinal, RCT,

review, cross-sectional or cohort designs.

3.1 | Study design

Of the 54 studies included in the synthesis, four utilized an RCT

design (da Costa et al., 2017; Mallan et al., 2016; Sanchez et al., 2018;

Tauman et al., 2017) and eight were reviews (Dunn & Lessen, 2017;

Gibson & Cooke, 2017; Nicklaus, 2016; Taylor & Emmett, 2019;

Verhage et al., 2018; Walton et al., 2017; Watson et al., 2018;

TABLE 3 Studies exploring precursors for atypical feeding behaviours

Reference Study design Study setting and population Outcome measure Results Quality

Mallan

et al.

(2016)

RCT N = 340 mothers and children

country: Australia

Anthropometry, CEBQ,

Childrens dietary

questionnaire

• Having tried increased

number of fruits &

vegetables at 14 months

predicted food preferences

& higher intakes at

3.7 years

• Adjusting for and trying

more vegetables FF at

14 months was associated

with lower FF at 3.7 years

Above

average

Micali

et al.

(2016)

Longitudinal

prospective

study

N = 1,326 5–7-year-old
children, country: UK

Parent interview on childhood

eating behaviours

• Feeding problems in infancy

were prospectively

associated with childhood

picky eating and emotional

undereating.

• A high thriving index in

infancy was inversely

associated with both picky

and poor eating.

• Feeding problems and poor

growth in the first year of

life showed high continuity

into childhood restrictive

eating.

Above

Average

Steinsbekk

et al.

(2017)

Longitudnal

study

N = 1,250 4-year-old children

and their parents, country:

Norway

The preschool age psychiatric

assessment for pickiness &

sensory sensitivity,

Norwegian version of CEBQ

for negative affectivity,

videotaped parent/child

interactions

• Pickiness was moderately

stable from preschool to

school age.

• Children who are more

sensory sensitive at age 4

are at higher risk for

pickiness two years later.

• Children with high levels of

sensory sensitivity and had

parents with high sensitivity

and low on structuring were

most likely to display more

pickiness over time.

• Individual differences in

temperament did not

predict pickiness and there

were no gender differences

in the prediction of

pickiness.

Above

average

Abbreviations: CEBQ, Children Eating Behaviour Questionnaire; FF, Food Fussiness; RCT, Randomised Clinical Trial.
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Wolstenholme et al., 2020). All other included studies were of obser-

vational design (19 cohort studies: Harris et al., 2016; Maslin

et al., 2016; Monnery-Patris et al., 2015; Smith et al., 2017; Specht

et al., 2018; Amarger et al., 2015; Cardona Cano et al., 2015; Cole

et al., 2018; Cole, Wang, et al., 2017; de Barse et al., 2017; de Barse

et al., 2016; Emmett et al., 2018; Fildes et al., 2016; Hollis et al., 2016;

Johnson et al., 2016; Oliveira et al., 2015; Pang et al., 2020; Reis

et al., 2015; Tharner et al., 2015; 16 cross-sectional studies: Bell

et al., 2018; Coulthard & Sahota, 2016; Finnane et al., 2017; Fu

et al., 2018; Helland et al., 2017; Holley et al., 2020; Kaar et al., 2016;

Marlina et al., 2020; Maslin et al., 2015; Nederkoorn et al., 2015;

Podlesak et al., 2017; Rahill et al., 2019; Ramos et al., 2017; Sandvik

et al., 2018; van der Horst et al., 2016; Lee et al., 2019; five longitudi-

nal studies: Bilgin & Wolke, 2017; Boots et al., 2019; Costantini

et al., 2019; Micali et al., 2016; Steinsbekk et al., 2017; one correla-

tional study: Griffith et al., 2018, and one single cohort repeated mea-

sure study: Werthmann et al., 2015). Five (Cardona Cano et al., 2015;

Cole et al., 2018; Cole, Wang, et al., 2017; de Barse et al., 2016; de

Barse et al., 2017) of the 19 cohort studies analysed data from the

same two cohorts (Generation R and Synergistic Theory: Cardona

Cano et al., 2015; de Barse et al., 2017; de Barse et al., 2016;

Research on Obesity and Nutrition Group: Cole et al., 2018; Cole,

Wang, et al., 2017 [STRONG]) but collected at different times.

3.2 | Study participants and countries

Study participants were pre-school and school-aged children (up to

6 years) representing the general population. Samples were drawn

from pre-schools, schools and outpatient settings such as child

health centres. Most of the studies were conducted in the

United Kingdom (28), the United States (6) and Australia (5). Three

studies were conducted in Singapore and Malaysia, and one study

each was conducted in Canada, New Zealand, Indonesia, Brazil and

Israel.

3.3 | Study characteristics

Most studies focused on one or more types of feeding difficulties,

including picky and fussy eating, food refusal or food neophobia. Of

the 54 studies, three examined precursors of atypical feeding behav-

iours (Mallan et al., 2016; Micali et al., 2016; Steinsbekk et al., 2017),

and 51 studies discussed the factors associated with feeding difficul-

ties. Three studies assessed genetic factors (Amarger et al., 2015;

Cole, Wang, et al., 2017; Fildes et al., 2016); five examined the impact

of the duration of breastfeeding and the effect of expressed breast

milk (Bell et al., 2018; de Barse et al., 2017; Dunn & Lessen, 2017;

Pang et al., 2020; Specht et al., 2018) and four the timing of introduc-

tion of solid foods (Bell et al., 2018; Costantini et al., 2019; Emmett

et al., 2018; Taylor & Emmett, 2019). Nine studies focused on paren-

tal feeding practices (Boots et al., 2019; Finnane et al., 2017; Harris

et al., 2016; Holley et al., 2020; Kaar et al., 2016; PodlesakT
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et al., 2017; Taylor & Emmett, 2019; Walton et al., 2017;

Wolstenholme et al., 2020), two on parent's mental health (de Barse

et al., 2016; Watson et al., 2018) and two on the complementary

feeding techniques (Bąbik et al., 2021; Fu et al., 2018) (baby-led

weaning vs. traditional spoon-feeding). Five studies analysed sensory

preferences (Coulthard & Sahota, 2016; Monnery-Patris et al., 2015;

Nederkoorn et al., 2015; Steinsbekk et al., 2017; Tauman et al., 2017),

four on effects of prematurity (Bilgin & Wolke, 2017; Griffith

et al., 2018; Johnson et al., 2016; Sanchez et al., 2018) and two on

effects of cow's milk exclusion (Maslin et al., 2015; Maslin

et al., 2016). The remaining studies focused on a combination of these

factors (Cardona Cano et al., 2015; Cole et al., 2018; da Costa

et al., 2017; Gibson & Cooke, 2017; Helland et al., 2017; Hollis

et al., 2016; Lee et al., 2019; Marlina et al., 2020; Nicklaus, 2016;

Oliveira et al., 2015; Rahill et al., 2019; Ramos et al., 2017; Reis

et al., 2015; Sandvik et al., 2018; Smith et al., 2017; Tharner

et al., 2015; van der Horst et al., 2016; Verhage et al., 2018;

Werthmann et al., 2015).

3.4 | Risk of bias

Twenty three of the 54 studies were of high quality, 21 were above

average, 7 were average and 6 were of low quality. Of the 38 quanti-

tative studies, 23 had a high risk of bias for at least one domain

assessed. Of these 23 studies, 12 were cross-sectional, 9 were

cohort designs, and 2 were longitudinal studies. Of the 16 qualitative

studies, four were of high quality, two were of low quality, six were

above average and four were of average quality. Most relied on

parental reports for exposure data. Adjustment for confounding

factors was not made in all studies, which raises concern for the high

risk of bias.

3.5 | Studies focusing on precursors

Two longitudinal studies focused on predictors of childhood restric-

tive eating (Micali et al., 2016; Steinsbekk et al., 2017) and one on pre-

dictors for food preferences at 3.7 years based on foods tried at

14 months (Mallan et al., 2016).

3.5.1 | Predictors of childhood restrictive eating

One of the longitudinal studies confirmed that early signs of

feeding difficulties are persistent and may predict eating problems

in mid-childhood (Micali et al., 2016). Another longitudinal study

reported that pickiness was moderately stable from pre-school to

school age. About half of those children who displayed pickiness at

the age of four were also picky eaters 2 years later (Steinsbekk

et al., 2017). This study also suggested increased sensory sensitivity

and low parental structuring predicted picky eating (Steinsbekk

et al., 2017).

3.5.2 | Earlier introduction of fruits and vegetables

One of the RCT's explored predictors for food preferences concluded

that trying a greater number of vegetables and fruits at 14 months

predicted corresponding preferences and higher intakes at age

3.7 years (Mallan et al., 2016), and early signs of poor eating and

growth are persistent and useful in predicting eating problems in mid-

childhood (Micali et al., 2016).

3.6 | Studies examining factors associated with
atypical feeding difficulties

3.6.1 | Breastfeeding and introduction of
complementary foods

Thirteen studies focused on breastfeeding and the introduction of

solid foods. Three cohort studies (de Barse et al., 2017; Pang

et al., 2020; Specht et al., 2018) and two reviews (Bąbik et al., 2021;

Harris & Coulthard, 2016) assessed effects of breastfeeding, whereas

one longitudinal study (Costantini et al., 2019) and one cohort study

(Hollis et al., 2016) examined the effects of the introduction of com-

plementary/solid foods. One cross-sectional study assessed both

breastfeeding and the introduction of complementary/solid foods

(Bell et al., 2018). There were no RCTs examining the effects of

breastfeeding and complementary foods on atypical feeding behav-

iours. All breastfeeding and complementary/solid food introduction

studies discussed its association with atypical feeding behaviours.

Few studies in our review endorsed a relationship between of intro-

duction of solid foods and its impact on feeding behaviours. For exam-

ple, in a study of two European communities, early introduction of

solids did not affect infants' willingness to eat, and no difference

between exclusive and non-exclusive breastfed infants in terms of

age of solid introduction was observed (Costantini et al., 2019). Some

studies reported that a longer duration of exclusive breastfeeding

might be associated with a lower risk of atypical feeding behaviours

(de Barse et al., 2017; Specht et al., 2018), whereas others reported

no significant association (Cardona Cano et al., 2015; Pang

et al., 2020). Most studies reported a lower risk of feeding difficulties

associated with introducing solid foods at or after 6 months (de Barse

et al., 2017; Harris & Coulthard, 2016; Hollis et al., 2016).

3.6.2 | Impact of textures and complementary
feeding techniques

Regarding the impact of textures on chewing abilities, there was a

small but significant effect of providing more, larger and harder pieces

to infants on their ability to chew pieces (da Costa et al., 2017). This

two-arm randomized study confirmed that feeding infants with meals

containing a higher number of larger pieces result in better chewing

capability in general by increasing their oral-motor skills when they

are around 7–8 months old (da Costa et al., 2017). Another study
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showed that in addition to food neophobia and eating the same foods,

texture resistance was significantly associated with picky eating (van

der Horst et al., 2016). A cohort study by Emmett et al. (2018) identi-

fied that feeding difficulties during complementary feeding and intro-

duction of lumpy foods after 9 months were associated with an

increased likelihood of being picky. Another strong predictor was the

child being choosy at 15 months, mainly if the mother was worried

about this behaviour (Emmett et al., 2018). A cross-sectional study

conducted in New Zealand demonstrated less food fussiness in

infants up to 36 months of age who followed baby-led weaning at 6–

7 months of age than the ones being traditionally spoon-fed.

3.6.3 | Genetic background

A study by Cole, Wang, et al. (2017) suggested that genes related to

chemosensory perception play a role in children's picky eating behav-

iour. Another study supported the hypothesis that food fussiness and

liking fruit and vegetables are genetically mediated. It might be why

vegetables and fruits are the most commonly rejected food group by

children (Fildes et al., 2016). The final study identified a common single

nucleotide polymorphism (SNP) in the insulin receptor (INSR) gene asso-

ciated with eating difficulties at 2 years of corrected age in pre-term

infants (Amarger et al., 2015). These three studies emphasized that the

genetic background may impact the feeding behaviour in young children

(Amarger et al., 2015; Cole, Wang, et al., 2017; Fildes et al., 2016).

3.6.4 | Pre-term versus term-born infants

Bilgin and Wolke (2017) observed that feeding difficulties are com-

monly reported and linked with poorer maternal sensitivity in pre-term

infants than their term-born peers. In comparison, Sanchez et al. (2018)

reported that children born <30 weeks performed equivalent to their

peers on the Behavioural Paediatric Feeding Assessment Scale (BPFAS);

however, parents of pre-term children expressed more feeding con-

cern than the parents of term-born children (Sanchez et al., 2018).

3.6.5 | Parental feeding practices

On the balance of evidence from studies in this review, parenting

feeding practices were reported to negatively impact child food

acceptance (Boots et al., 2019; Kaar et al., 2016; van der Horst

et al., 2016). For example, a study on parental feeding practices

reported that restrictive feeding practices negatively affect children's

preferences for fruits and vegetables (Boots et al., 2019).

3.6.6 | Sensory preferences

A cross-sectional study suggested that there is a strong association

between levels of tactile processing and food neophobia in both

young children and their parents (Coulthard & Sahota, 2016). On the

other hand, a few studies focused on sensory preferences and

reported that highly sensory sensitive children whose parents were

also high on sensitivity and low on structuring displayed more pic-

kiness over time (Steinsbekk et al., 2017). Also, young children with

feeding difficulties or behavioural insomnia showed considerably

more sensory challenges than their controls (Tauman et al., 2017).

4 | DISCUSSION

Our scoping review has synthesized findings from 54 studies on early

emergence of atypical feeding behaviours in young children. Multiple

factors potentially associated with atypical feeding behaviours in

young children were identified in the review, including duration of

breastfeeding, age of introduction of solid foods, complementary

feeding techniques (traditional spoon-feeding vs. baby-led weaning)

and sensory preferences.

We found inconsistent evidence for the association between the

duration of breastfeeding and atypical feeding behaviours in young

children (Cole, An, et al., 2017). In studies where children who were

never breastfed were compared with those who breastfed, no signifi-

cant differences in atypical feeding behaviours were observed

(de Barse et al., 2017). This may indicate reverse causation (i.e., early

feeding difficulties that induced breastfeeding cessation) rather than a

protective effect of breastfeeding against atypical feeding behaviours.

Mothers of fussy eaters may be fussy eaters themselves (Gibson &

Cooke, 2017) and, therefore, likely to have limited dietary variety and

limited intake of vegetables during the lactation period. In a Singapore

cohort study (Pang et al., 2020), it was observed that the high

breastfeeding group (exclusive breastfeeding for four or more months

with continued breastfeeding for six or more months) had less diffi-

culty in feeding at 3 years of age than in the low breastfeeding group

(no breastfeeding or breastfeeding for less than 3 months). Children in

the high breastfeeding group were less picky about food than children

in the low breastfeeding group at 3 years of age but not at the age of

six (Pang et al., 2020). For most children, picky eating tends to peak

around 3 years, and any influence of prior breastfeeding exposure

may be strongest within this timeframe (Cardona Cano et al., 2015).

However, these differences were not statistically significant after

adjusting for confounding factors such as appetite traits, expressed

breastmilk and satiety responsivity. These findings indicate a lack of

evidence for consistent associations between breastfeeding exposure

and feeding difficulties in childhood.

There is inconsistent evidence, with a few studies demonstrating

some association between age of introduction of solids and feeding

difficulties, while others were focused more on the texture of foods

than age of introduction. One study reported a combination of

breastfeeding with the timely introduction of solid foods might influ-

ence the acceptance of new foods and predict the subsequent accep-

tance of foods such as fruit and vegetables (Bell et al., 2018).

However, while breastfeeding is not a necessary prequel to a wide

food acceptance, the timely and frequent introduction of solid foods
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of differing tastes and textures is necessary (Harris &

Coulthard, 2016). Regarding the timing of solid food introduction, the

findings are similar for most studies. General feeding difficulties were

reported to be less common among infants who were introduced to

solid foods at or after 6 months of age as compared to infants who

were introduced to solid foods between 4 and 6 months (de Barse

et al., 2017; Harris & Coulthard, 2016; Hollis et al., 2016). Some stud-

ies have investigated the texture of foods in relation to picky eating

status, but as cross-sectional studies, they did not assess specifically

the timing of introducing textures (van der Horst et al., 2016). The

ALSPAC study by Emmett et al. (2018) demonstrated that the age of

introduction of lumpy foods was independently associated with the

child being either somewhat or very picky at a later age, implying that

the introduction of lumps before 10 months of age is important.

The complementary feeding techniques used to introduce solids

also need to be considered. A cross-sectional study conducted in

New Zealand (Fu et al., 2018) found a significantly lower food fussi-

ness score in infants who followed baby-led weaning than being tradi-

tionally spoon-fed at the age of 6–7 months. In this same study, the

duration of exclusive breastfeeding was strongly associated with

weaning style and food fussiness. However, this study did not control

confounding factors such as parent-reported weight data and mother's

recall of feeding practices in early infancy. A systematic review by

Bąbik et al. (2021) also found no association between feeding styles

and food fussiness in children older than 1 year. These findings sug-

gest that complementary feeding techniques such as baby-led weaning

and traditional spoon-feeding do not affect feeding behaviours.

In a study focusing on sensory preferences, it was found that

children with behavioural insomnia and feeding difficulties showed

more sensory difficulties than their matched controls. Both groups

demonstrated differences in oral and auditory processing. Interestingly,

the sensation avoiding component was significantly different between

both groups compared to controls. Overall, both groups had sensory

processing differences, but it is unclear if it is specific to feeding

difficulties due to the small sample and absence of clinical observations

in this study. Another four studies focused on smell (Monnery-Patris

et al., 2015), sensory sensitivity (Steinsbekk et al., 2017) and tactile

processing (Coulthard & Sahota, 2016; Nederkoorn et al., 2015). While

it has been reported that children who react differently to smells may

not react differently to tastes and reactivity to smell was more pro-

nounced in boys (Monnery-Patris et al., 2015), other studies suggested

that children who are more sensory sensitive (taste, smell and tactile) at

age four are at higher risk for pickiness 2 years later (Steinsbekk

et al., 2017). However, this study did not control confounding factors

such as parental approaches and genetic basis. Behavioural measures of

tactile sensitivity are correlated to picky eating in younger children

between 4 and 7.5 years (Nederkoorn et al., 2015). Similarly, even with

the non-food-based stimuli, there was a strong negative relationship

between enjoyment of sticky, messy play and levels of food neophobia

in children (Coulthard & Sahota, 2016). It was found that levels of

tactile sensitivity, food neophobia and enjoyment of tactile play had

positive associations between the scores of children and those of their

parents, suggesting similar levels of tactile processing in parents.

Overall, all these studies elucidated sensory preferences were

significantly related to picky eating and food neophobia. However,

they all had methodological flaws and need replication.

Given the pervasiveness and intensity of feeding difficulties

(if left untreated) in young children, the need for early evidence-based

intervention is clear. Further research is needed to develop a better

understanding of how early emerging atypical feeding behaviours con-

tribute towards persistent feeding difficulties later on in life.

It is essential to develop evidence-based guidelines and practical

resources for parents and health professionals to help improve atypi-

cal feeding behaviours before they impact on child's health and family

dynamics.

5 | LIMITATIONS AND
RECOMMENDATIONS FOR FUTURE
RESEARCH

This scoping review followed the rigorous methodology rec-

ommended by PRISMA-ScR. This scoping review has identified that

there are limited studies with a rigorous qualitative framework and a

lack of an operational definition for picky eating.

Future studies are needed to address the methodological limita-

tions of the extant literature. In particular, prospective studies that

track specific long-term outcomes related to childhood feeding diffi-

culties such as neurodevelopmental conditions such as autism, obe-

sity, failure to thrive, family stress and nutritional deficiencies are

warranted. There are also gaps in the current literature regarding the

impact of child temperament on early feeding.

6 | CONCLUSION

This study identified multiple factors potentially associated with atypi-

cal feeding behaviours in young children. However, until there is an

accepted definition for picky eating, there is insufficient evidence to

guide early childhood practice and advice to families. More methodo-

logically rigorous studies are needed to confirm and extend these

findings.

ACKNOWLEDGEMENTS

We thank Debbie Booth (University of Newcastle) for assisting with

database search and Ashay Mudholkar (PromOTe OT) for technical

support and useful discussions. Open access publishing facilitated by

La Trobe University, as part of the Wiley ‐ La Trobe University

agreement via the Council of Australian University Librarians.

CONFLICT OF INTEREST

The authors have no relevant interest to declare.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from the

corresponding author upon reasonable request.

16 MUDHOLKAR ET AL.



ORCID

Asmita Mudholkar https://orcid.org/0000-0002-2646-7536

Larissa Korostenski https://orcid.org/0000-0002-1203-8271

Dianne Blackwell https://orcid.org/0000-0001-6767-0103

Alison E. Lane https://orcid.org/0000-0003-0378-9716

REFERENCES

Amarger, V., Bouvagnet, A., Moyon, T., Vaiman, D., Darmaun, D., de

Lauzon-Guillain, B., Robitaille, J., Flamant, C., Rozé, J. C., & Parnet, P.

(2015). A common genetic variant in the insulin receptor gene is asso-

ciated with eating difficulties at 2 years of age in a cohort of preterm

infants. Journal of Nutrigenetics & Nutrigenomics, 8(4–6), 153–163.
https://doi.org/10.1159/000442159

Arksey, H., & O'Malley, L. (2005). Scoping studies: Towards a methodologi-

cal framework. International Journal of Social Research Methodology,

8(1), 19–32. https://doi.org/10.1080/1364557032000119616

Bąbik, K., Patro-Gołąb, B., Zalewski, B. M., Wojtyniak, K.,

Ostaszewski, P., & Horvath, A. (2021). Infant feeding practices and

later parent-reported feeding difficulties: A systematic review.

Nutrition Reviews, 79, 1236–1258. https://doi.org/10.1093/nutrit/

nuaa135

Baraskewich, J., von Ranson, K. M., McCrimmon, A., & McMorris, C. A.

(2021). Feeding and eating problems in children and adolescents with

autism: A scoping review. Autism: The International Journal of

Research and Practice, 25, 1505–1519. https://doi.org/10.1177/

1362361321995631

Bell, L. K., Jansen, E., Mallan, K., Magarey, A. M., & Daniels, L. (2018). Poor

dietary patterns at 1-5 years of age are related to food neophobia and

breastfeeding duration but not age of introduction to solids in a rela-

tively advantaged sample. Eating Behaviors, 31, 28–34. https://doi.

org/10.1016/j.eatbeh.2018.06.005

Benjasuwantep, B., Chaithirayanon, S., & Eiamudomkan, M. (2013). Feed-

ing problems in healthy young children: Prevalence, related factors

and feeding practices. Pediatric Reports, 5(2), 38–42. https://doi.org/
10.4081/pr.2013.e10

Bilgin, A., & Wolke, D. (2017). Associations between feeding problems and

maternal sensitivity across infancy: Differences in very preterm and

full-term infants. Journal of Developmental and Behavioral Pediatrics,

38(7), 538–544. https://doi.org/10.1097/DBP.0000000000000466

Boots, S. B., Tiggemann, M., & Corsini, N. (2019). Pumpkin is “yucky”!: A
prospective study of overt and covert restriction in the development

of young children's food preferences. Appetite, 135, 54–60. https://
doi.org/10.1016/j.appet.2018.12.035

Cardona Cano, S., Tiemeier, H., van Hoeken, D., Tharner, A.,

Jaddoe, V. W. V., Hofman, A., Verhulst, F. C., & Hoek, H. W. (2015).

Trajectories of picky eating during childhood: A general population

study. International Journal of Eating Disorders, 48(6), 570–579.
https://doi.org/10.1002/eat.22384

Cole, N. C., An, R., Lee, S.-Y., & Donovan, S. M. (2017). Correlates of picky

eating and food neophobia in young children: A systematic review and

meta-analysis. Nutrition Reviews, 75(7), 516–532. https://doi.org/10.
1093/nutrit/nux024

Cole, N. C., Musaad, S. M., Lee, S.-Y., & Donovan, S. M. (2018). Home

feeding environment and picky eating behavior in preschool-aged chil-

dren: A prospective analysis. Eating Behaviors, 30, 76–82. https://doi.
org/10.1016/j.eatbeh.2018.06.003

Cole, N. C., Wang, A. A., Donovan, S. M., Lee, S.-Y., & Teran-Garcia, M.

(2017). Variants in chemosensory genes are associated with picky eat-

ing behavior in preschool-age children. Journal of Nutrigenetics &

Nutrigenomics, 10(3/4), 84–92. https://doi.org/10.1159/000478857

Costantini, C., Harris, G., Reddy, V., Akehurst, L., & Fasulo, A. (2019). Intro-

ducing complementary foods to infants: Does age really matter? A

look at feeding practices in two European communities: British and

Italian. Child Care in Practice, 25(3), 326–341. https://doi.org/10.

1080/13575279.2017.1414033

Coulthard, H., & Sahota, S. (2016). Food neophobia and enjoyment of tac-

tile play: Associations between preschool children and their parents.

Appetite, 97, 155–159. https://doi.org/10.1016/j.appet.2015.11.028
Cumpston, M., Li, T., Page, M. J., Chandler, J., Welch, V. A., Higgins, J. P.,

Thomas, J., & Cochrane Editorial Unit. (2019). Updated guidance for

trusted systematic reviews: A new edition of the Cochrane handbook

for systematic reviews of interventions. Cochrane Database of System-

atic Reviews, 10, ED000142-ED. https://doi.org/10.1002/14651858.

ED000142

da Costa, S. P., Remijn, L., Weenen, H., Vereijken, C., & van der Schans, C.

(2017). Exposure to texture of foods for 8-month-old infants: Does

the size of the pieces matter? Journal of Texture Studies, 48(6), 534–
540. https://doi.org/10.1111/jtxs.12271

de Barse, L. M., Cano, S. C., Jansen, P. W., Jaddoe, V. V. W., Verhulst, F. C.,

Franco, O. H., Tiemeier, H., & Tharner, A. (2016). Are parents' anxiety

and depression related to child fussy eating? Archives of Disease in

Childhood, 101(6), 533–538. https://doi.org/10.1136/archdischild-

2015-309101

de Barse, L. M., Jansen, P. W., Edelson-Fries, L. R., Jaddoe, V. W.,

Franco, O. H., Tiemeier, H., de Barse, L. M., & Steenweg-de Graaff, J.

(2017). Infant feeding and child fussy eating: The generation R study.

Appetite, 114, 374–381. https://doi.org/10.1016/j.appet.2017.04.006
Dunn, R. L., & Lessen, R. (2017). The influence of human Milk on flavor

and food preferences. Current Nutrition Reports, 6(2), 134–140.
https://doi.org/10.1007/s13668-017-0200-3

Emmett, P. M., Hays, N. P., & Taylor, C. M. (2018). Antecedents of picky

eating behaviour in young children. Appetite, 130, 163–173. https://
doi.org/10.1016/j.appet.2018.07.032

Fildes, A., Jaarsveld, C. H. M., Cooke, L., Wardle, J., & Llewellyn, C. H.

(2016). Common genetic architecture underlying young children's food

fussiness and liking for vegetables and fruit. American Journal of Clinical

Nutrition, 103(4), 1099–1104. https://doi.org/10.3945/ajcn.115.

122945

Finnane, J. M., Jansen, E., Mallan, K. M., & Daniels, L. A. (2017). Mealtime

structure and responsive feeding practices are associated with less

food fussiness and more food enjoyment in children. Journal of Nutri-

tion Education and Behavior, 49(1), 11, e1–18. https://doi.org/10.

1016/j.jneb.2016.08.007

Fu, X., Conlon, C. A., Haszard, J. J., Beck, K. L., von Hurst, P. R.,

Taylor, R. W., & Heath, A. L. M. (2018). Food fussiness and early feed-

ing characteristics of infants following baby-led weaning and tradi-

tional spoon-feeding in New Zealand: An internet survey. Appetite,

130, 110–116. https://doi.org/10.1016/j.appet.2018.07.033
Gibson, E. L., & Cooke, L. (2017). Understanding food fussiness and its

implications for food choice, health, weight and interventions in young

children: The impact of professor Jane Wardle. Current Obesity

Reports, 6(1), 46–56. https://doi.org/10.1007/s13679-017-0248-9

Griffith, T. T., Bell, A. F., White-Traut, R., Medoff-Cooper, B., & Rankin, K.

(2018). Relationship between duration of tube feeding and success of

oral feeding in preterm infants. Journal of Obstetric, Gynecologic, &

Neonatal Nursing: Clinical Scholarship for the Care of Women, Childbear-

ing Families, & Newborns, 47(5), 620–631. https://doi.org/10.1016/j.
jogn.2018.06.002

Harris, G., & Coulthard, H. (2016). Early eating behaviours and food accep-

tance revisited: Breastfeeding and introduction of complementary

foods as predictive of food acceptance. Current Obesity Reports, 5(1),

113–120. https://doi.org/10.1007/s13679-016-0202-2
Harris, H. A., Fildes, A., Mallan, K. M., & Llewellyn, C. H. (2016). Maternal

feeding practices and fussy eating in toddlerhood: A discordant twin

analysis. International Journal of Behavioral Nutrition & Physical Activity,

13, 81. https://doi.org/10.1186/s12966-016-0408-4

Helland, S. H., Bere, E., Bjornara, H. B., & Overby, N. C. (2017). Food

neophobia and its association with intake of fish and other selected

MUDHOLKAR ET AL. 17

https://orcid.org/0000-0002-2646-7536
https://orcid.org/0000-0002-2646-7536
https://orcid.org/0000-0002-1203-8271
https://orcid.org/0000-0002-1203-8271
https://orcid.org/0000-0001-6767-0103
https://orcid.org/0000-0001-6767-0103
https://orcid.org/0000-0003-0378-9716
https://orcid.org/0000-0003-0378-9716
https://doi.org/10.1159/000442159
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1093/nutrit/nuaa135
https://doi.org/10.1093/nutrit/nuaa135
https://doi.org/10.1177/1362361321995631
https://doi.org/10.1177/1362361321995631
https://doi.org/10.1016/j.eatbeh.2018.06.005
https://doi.org/10.1016/j.eatbeh.2018.06.005
https://doi.org/10.4081/pr.2013.e10
https://doi.org/10.4081/pr.2013.e10
https://doi.org/10.1097/DBP.0000000000000466
https://doi.org/10.1016/j.appet.2018.12.035
https://doi.org/10.1016/j.appet.2018.12.035
https://doi.org/10.1002/eat.22384
https://doi.org/10.1093/nutrit/nux024
https://doi.org/10.1093/nutrit/nux024
https://doi.org/10.1016/j.eatbeh.2018.06.003
https://doi.org/10.1016/j.eatbeh.2018.06.003
https://doi.org/10.1159/000478857
https://doi.org/10.1080/13575279.2017.1414033
https://doi.org/10.1080/13575279.2017.1414033
https://doi.org/10.1016/j.appet.2015.11.028
https://doi.org/10.1002/14651858.ED000142
https://doi.org/10.1002/14651858.ED000142
https://doi.org/10.1111/jtxs.12271
https://doi.org/10.1136/archdischild-2015-309101
https://doi.org/10.1136/archdischild-2015-309101
https://doi.org/10.1016/j.appet.2017.04.006
https://doi.org/10.1007/s13668-017-0200-3
https://doi.org/10.1016/j.appet.2018.07.032
https://doi.org/10.1016/j.appet.2018.07.032
https://doi.org/10.3945/ajcn.115.122945
https://doi.org/10.3945/ajcn.115.122945
https://doi.org/10.1016/j.jneb.2016.08.007
https://doi.org/10.1016/j.jneb.2016.08.007
https://doi.org/10.1016/j.appet.2018.07.033
https://doi.org/10.1007/s13679-017-0248-9
https://doi.org/10.1016/j.jogn.2018.06.002
https://doi.org/10.1016/j.jogn.2018.06.002
https://doi.org/10.1007/s13679-016-0202-2
https://doi.org/10.1186/s12966-016-0408-4


foods in a Norwegian sample of toddlers: A cross-sectional study.

Appetite, 114, 110–117. https://doi.org/10.1016/j.appet.2017.03.025
Holley, C. E., Haycraft, E., & Farrow, C. (2020). Unpacking the relationships

between positive feeding practices and children's eating behaviours:

The moderating role of child temperament. Appetite, 147, 104548.

https://doi.org/10.1016/j.appet.2019.104548

Hollis, J. L., Crozier, S. R., Inskip, H. M., Cooper, C., Godfrey, K. M., &

Robinson, S. M. (2016). Age at introduction of solid foods and feeding

difficulties in childhood: Findings from the Southampton Women's

survey. The British Journal of Nutrition, 116(4), 743–750. https://doi.
org/10.1017/S0007114516002531

Hong, Q. N., Pluye, P., Fàbregues, S., Bartlett, G., Boardman, F., Cargo, M.,

Dagenais, P., Gagnon, M. P., Griffiths, F., Nicolau, B., OCathain, A.,

Rousseau, M. C., & Vedel, I. (2019). Improving the content validity of

the mixed methods appraisal tool: A modified e-Delphi study. Journal

of Clinical Epidemiology, 111, 49, e1–59. https://doi.org/10.1016/j.

jclinepi.2019.03.008

Johnson, S., Matthews, R., Draper, E. S., Field, D. J., Manktelow, B. N.,

Marlow, N., Smith, L. K., & Boyle, E. M. (2016). Eating difficulties in

children born late and moderately preterm at 2 y of age: A

prospective population-based cohort study. American Journal of

Clinical Nutrition, 103(2), 406–414. https://doi.org/10.3945/ajcn.

115.121061

Kaar, J. L., Shapiro, A. L. B., Fell, D. M., & Johnson, S. L. (2016). Parental

feeding practices, food neophobia, and child food preferences: What

combination of factors results in children eating a variety of foods?

Food Quality and Preference, 50, 57–64. https://doi.org/10.1016/j.

foodqual.2016.01.006

Keen, D. V. (2008). Childhood autism, feeding problems and failure to

thrive in early infancy: Seven case studies. European Child & Adolescent

Psychiatry, 17(4), 209–216. https://doi.org/10.1007/s00787-007-

0655-7

Keren, M. (2016). Eating and feeding disorders in the first five years of life:

Revising the dc:0-3r diagnostic classification of mental health and

developmental disorders of infancy and early childhood and rationale

for the new dc:0-5 proposed criteria. Infant Mental Health Journal,

37(5), 498–508. https://doi.org/10.1002/imhj.21588

Lee, W. S., Tee, C. W., Tan, A. G., Wong, S. Y., Chew, K. S., Cheang, H. K.,

Lim, T., Lum, L. C. S., & Aw, M. M. (2019). Parental concern of feeding

difficulty predicts poor growth status in their child. Pediatrics and Neo-

natology, 60(6), 676–683. https://doi.org/10.1016/j.pedneo.2019.

04.004

Mallan, K. M., Fildes, A., Magarey, A. M., & Daniels, L. A. (2016). The rela-

tionship between number of fruits, vegetables, and noncore foods

tried at age 14 months and food preferences, dietary intake patterns,

fussy eating behavior, and weight status at age 3.7 years. Journal of

the Academy of Nutrition & Dietetics, 116(4), 630–637. https://doi.org/
10.1016/j.jand.2015.06.006

Marlina, H., Rany, N., Rosalina, L., Faridah, A., & Permaisuri, I. (2020). Risk

factors for picky eater in preschool children in an-Namiroh kindergar-

ten, Psekanbaru city. International Journal of Scientific and Technology

Research, 9(4), 170–174.
Maslin, K., Dean, T., Arshad, S. H., & Venter, C. (2015). Fussy eating and

feeding difficulties in infants and toddlers consuming a cows' milk

exclusion diet. Pediatric Allergy & Immunology, 26(6), 503–508. https://
doi.org/10.1111/pai.12427

Maslin, K., Grundy, J., Glasbey, G., Dean, T., Arshad, S. H., Grimshaw, K.,

Oliver, E., Roberts, G., & Venter, C. (2016). Cows' milk exclusion diet

during infancy: Is there a long-term effect on children's eating

behaviour and food preferences? Pediatric Allergy & Immunology, 27(2),

141–146. https://doi.org/10.1111/pai.12513
Mayes, S. D., & Zickgraf, H. (2019). Atypical eating behaviors in children

and adolescents with autism, ADHD, other disorders, and typical

development. Research in Autism Spectrum Disorders, 64, 76–83.
https://doi.org/10.1016/j.rasd.2019.04.002

McGowan, J., Straus, S., Moher, D., Langlois, E. V., O'Brien, K. K.,

Horsley, T., Aldcroft, A., Zarin, W., Garitty, C. M., Hempel, S., Lillie, E.,

Tunçalp, Ӧ., & Tricco, A. C. (2020). Reporting scoping reviews—
PRISMA ScR extension. Journal of Clinical Epidemiology, 123, 177–179.
https://doi.org/10.1016/j.jclinepi.2020.03.016

Micali, N., Rask, C. U., Olsen, E. M., & Skovgaard, A. M. (2016). Early pre-

dictors of childhood restrictive eating: A population-based study. Jour-

nal of Developmental & Behavioral Pediatrics, 37(4), 314–321. https://
doi.org/10.1097/DBP.0000000000000268

Monnery-Patris, S., Wagner, S., Rigal, N., Schwartz, C., Chabanet, C.,

Issanchou, S., & Nicklaus, S. (2015). Smell differential reactivity, but

not taste differential reactivity, is related to food neophobia in tod-

dlers. Appetite, 95, 303–309. https://doi.org/10.1016/j.appet.2015.

07.021

Nederkoorn, C., Jansen, A., & Havermans, R. C. (2015). Feel your food. The

influence of tactile sensitivity on picky eating in children. Appetite, 84,

7–10. https://doi.org/10.1016/j.appet.2014.09.014
Nicklaus, S. (2016). The role of food experiences during early childhood in

food pleasure learning. Appetite, 104, 3–9. https://doi.org/10.1016/j.
appet.2015.08.022

Oliveira, A., de Lauzon-Guillain, B., Jones, L., Emmett, P., Moreira, P.,

Ramos, E., Charles, M. A., & Lopes, C. (2015). Birth weight and eating

behaviors of young children. Journal of Pediatrics, 166(1), 59–65.
https://doi.org/10.1016/j.jpeds.2014.09.031

Pace, R., Pluye, P., Bartlett, G., Macaulay, A. C., Salsberg, J., Jagosh, J., &

Seller, R. (2012). Testing the reliability and efficiency of the pilot mixed

methods appraisal tool (MMAT) for systematic mixed studies review.

International Journal of Nursing Studies, 49(1), 47–53. https://doi.org/
10.1016/j.ijnurstu.2011.07.002

Pang, W. W., McCrickerd, K., Quah, P. L., Fogel, A., Aris, I. M., Yuan, W. L.,

Fok, D., Chua, M. C., Lim, S. B., Shek, L. P., Chan, S. Y., Tan, K. H.,

Yap, F., Godfrey, K. M., Meaney, M. J., Wlodek, M. E., Eriksson, J. G.,

Kramer, M. S., Forde, C. G., … Chong, Y. S. (2020). Is breastfeeding

associated with later child eating behaviours? Appetite, 150, 104653.

https://doi.org/10.1016/j.appet.2020.104653

Pham, M. T., Raji�c, A., Greig, J. D., Sargeant, J. M., Papadopoulos, A., &

McEwen, S. A. (2014). A scoping review of scoping reviews: Advancing

the approach and enhancing the consistency. Research Synthesis

Methods, 5(4), 371–385. https://doi.org/10.1002/jrsm.1123

Podlesak, A. K., Mozer, M. E., Smith-Simpson, S., Lee, S. Y., &

Donovan, S. M. (2017). Associations between parenting style and par-

ent and toddler mealtime behaviors. Current Developments in Nutrition,

1(6), e000570. https://doi.org/10.3945/cdn.117.000570

Rahill, S., Kennedy, A., Walton, J., McNulty, B. A., & Kearney, J. (2019). The

factors associated with food fussiness in Irish school-aged children.

Public Health Nutrition, 22(1), 164–174. https://doi.org/10.1017/

S1368980018002835

Ramos, C. C., Maximino, P., Machado, R. H. V., Bozzini, A. B.,

Ribeiro, L. W., & Fisberg, M. (2017). Delayed development of feeding

skills in children with feeding difficulties-cross-sectional study in a

Brazilian reference center. Frontiers in Pediatrics, 5, 229. https://doi.

org/10.3389/fped.2017.00229

Reis, R. S., Bernardi, J. R., Steiner, M., Meaney, M. J., Levitan, R. D.,

Silveira, P. P., & MAVAN Study Team. (2015). Poor infant inhibitory

control predicts food fussiness in childhood—A possible protective

role of n-3 PUFAs for vulnerable children. Prostaglandins Leukotrienes &

Essential Fatty Acids, 97, 21–25. https://doi.org/10.1016/j.plefa.2015.
03.004

Sanchez, K., Boyce, J. O., Morgan, A. T., & Spittle, A. J. (2018). Feeding

behavior in three-year-old children born < 30 weeks and term-born

peers. Appetite, 130, 117–122. https://doi.org/10.1016/j.appet.2018.
07.030

Sandvik, P., Ek, A., Somaraki, M., Hammar, U., Eli, K., & Nowicka, P. (2018).

Picky eating in Swedish preschoolers of different weight status: Appli-

cation of two new screening cut-offs. International Journal of

18 MUDHOLKAR ET AL.

https://doi.org/10.1016/j.appet.2017.03.025
https://doi.org/10.1016/j.appet.2019.104548
https://doi.org/10.1017/S0007114516002531
https://doi.org/10.1017/S0007114516002531
https://doi.org/10.1016/j.jclinepi.2019.03.008
https://doi.org/10.1016/j.jclinepi.2019.03.008
https://doi.org/10.3945/ajcn.115.121061
https://doi.org/10.3945/ajcn.115.121061
https://doi.org/10.1016/j.foodqual.2016.01.006
https://doi.org/10.1016/j.foodqual.2016.01.006
https://doi.org/10.1007/s00787-007-0655-7
https://doi.org/10.1007/s00787-007-0655-7
https://doi.org/10.1002/imhj.21588
https://doi.org/10.1016/j.pedneo.2019.04.004
https://doi.org/10.1016/j.pedneo.2019.04.004
https://doi.org/10.1016/j.jand.2015.06.006
https://doi.org/10.1016/j.jand.2015.06.006
https://doi.org/10.1111/pai.12427
https://doi.org/10.1111/pai.12427
https://doi.org/10.1111/pai.12513
https://doi.org/10.1016/j.rasd.2019.04.002
https://doi.org/10.1016/j.jclinepi.2020.03.016
https://doi.org/10.1097/DBP.0000000000000268
https://doi.org/10.1097/DBP.0000000000000268
https://doi.org/10.1016/j.appet.2015.07.021
https://doi.org/10.1016/j.appet.2015.07.021
https://doi.org/10.1016/j.appet.2014.09.014
https://doi.org/10.1016/j.appet.2015.08.022
https://doi.org/10.1016/j.appet.2015.08.022
https://doi.org/10.1016/j.jpeds.2014.09.031
https://doi.org/10.1016/j.ijnurstu.2011.07.002
https://doi.org/10.1016/j.ijnurstu.2011.07.002
https://doi.org/10.1016/j.appet.2020.104653
https://doi.org/10.1002/jrsm.1123
https://doi.org/10.3945/cdn.117.000570
https://doi.org/10.1017/S1368980018002835
https://doi.org/10.1017/S1368980018002835
https://doi.org/10.3389/fped.2017.00229
https://doi.org/10.3389/fped.2017.00229
https://doi.org/10.1016/j.plefa.2015.03.004
https://doi.org/10.1016/j.plefa.2015.03.004
https://doi.org/10.1016/j.appet.2018.07.030
https://doi.org/10.1016/j.appet.2018.07.030


Behavioral Nutrition & Physical Activity, 15(1), 74. https://doi.org/10.

1186/s12966-018-0706-0

Sdravou, K., Fotoulaki, M., Emmanouilidou-Fotoulaki, E., Andreoulakis, E.,

Makris, G., Sotiriadou, F., & Printza, A. (2021). Feeding problems in

typically developing young children, a population-based study. Children

(Basel), 8(5), 388. https://doi.org/10.3390/children8050388

Sharp, W. G., Berry, R. C., McCracken, C., Nuhu, N. N., Marvel, E.,

Saulnier, C. A., Klin, A., Jones, W., & Jaquess, D. L. (2013). Feeding

problems and nutrient intake in children with autism Spectrum disor-

ders: A Meta-analysis and comprehensive review of the literature.

Journal of Autism and Developmental Disorders, 43(9), 2159–2173.
https://doi.org/10.1007/s10803-013-1771-5

Smith, A. D., Herle, M., Fildes, A., Cooke, L., Steinsbekk, S., &

Llewellyn, C. H. (2017). Food fussiness and food neophobia share a

common etiology in early childhood. Journal of Child Psychology & Psy-

chiatry & Allied Disciplines, 58(2), 189–196. https://doi.org/10.1111/
jcpp.12647

Souto, R. Q., Khanassov, V., Hong, Q. N., Bush, P. L., Vedel, I., & Pluye, P.

(2015). Systematic mixed studies reviews: Updating results on the reli-

ability and efficiency of the mixed methods appraisal tool. International

Journal of Nursing Studies, 52(1), 500–501. https://doi.org/10.1016/j.
ijnurstu.2014.08.010

Specht, I. O., Rohde, J. F., Olsen, N. J., & Heitmann, B. L. (2018). Duration

of exclusive breastfeeding may be related to eating behaviour and

dietary intake in obesity prone normal weight young children. PLoS

One, 13(7), e0200388. https://doi.org/10.1371/journal.pone.0200388

Steinsbekk, S., Bonneville-Roussy, A., Fildes, A., Llewellyn, C. H., &

Wichstrom, L. (2017). Child and parent predictors of picky eating from

preschool to school age. International Journal of Behavioral Nutrition &

Physical Activity, 14(1), 87. https://doi.org/10.1186/s12966-017-

0542-7

Tauman, R., Avni, H., Drori-Asayag, A., Nehama, H., Greenfeld, M., &

Leitner, Y. (2017). Sensory profile in infants and toddlers with behav-

ioral insomnia and/or feeding disorders. Sleep Medicine, 32, 83–86.
https://doi.org/10.1016/j.sleep.2016.12.009

Taylor, C. M., & Emmett, P. M. (2019). Picky eating in children: Causes and

consequences. Proceedings of the Nutrition Society, 78(2), 161–169.
https://doi.org/10.1017/S0029665118002586

Tharner, A., Jansen, P. W., Kiefte-de Jong, J. C., Moll, H. A., Hofman, A.,

Jaddoe, V. W. V., Tiemeier, H., & Franco, O. H. (2015). Bidirectional

associations between fussy eating and functional constipation in pre-

school children. Journal of Pediatrics, 166(1), 91–96. https://doi.org/
10.1016/j.jpeds.2014.09.028

van der Horst, K., Deming, D. M., Lesniauskas, R., Carr, B., & Reidy, K. C.

(2016). Picky eating: Associations with child eating characteristics and

food intake. Appetite, 103, 286–293. https://doi.org/10.1016/j.appet.
2016.04.027

Verhage, C. L., Gillebaart, M., van der Veek, S. M. C., & Vereijken, C.

(2018). The relation between family meals and health of infants and

toddlers: A review. Appetite, 127, 97–109. https://doi.org/10.1016/j.
appet.2018.04.010

Walton, K., Kuczynski, L., Haycraft, E., Breen, A., & Haines, J. (2017). Time

to re-think picky eating?: A relational approach to understanding picky

eating. International Journal of Behavioral Nutrition & Physical Activity,

14(1), 62. https://doi.org/10.1186/s12966-017-0520-0

Watson, H. J., OBrien, A., & Sadeh-Sharvit, S. (2018). Children of parents

with eating disorders. Current Psychiatry Reports, 20(11), 101. https://

doi.org/10.1007/s11920-018-0970-3

Werthmann, J., Jansen, A., Havermans, R., Nederkoorn, C., Kremers, S., &

Roefs, A. (2015). Bits and pieces. Food texture influences food accep-

tance in young children. Appetite, 84, 181–187. https://doi.org/10.
1016/j.appet.2014.09.025

Wolstenholme, H., Kelly, C., Hennessy, M., & Heary, C. (2020). Childhood

fussy/picky eating behaviours: A systematic review and synthesis of

qualitative studies. International Journal of Behavioral Nutrition & Physi-

cal Activity, 17(1), 2. https://doi.org/10.1186/s12966-019-0899-x

How to cite this article: Mudholkar, A., Korostenski, L.,

Blackwell, D., & Lane, A. E. (2023). Factors associated with the

early emergence of atypical feeding behaviours in infants and

young children: A scoping review. Child: Care, Health and

Development, 49(1), 1–19. https://doi.org/10.1111/cch.13005

MUDHOLKAR ET AL. 19

https://doi.org/10.1186/s12966-018-0706-0
https://doi.org/10.1186/s12966-018-0706-0
https://doi.org/10.3390/children8050388
https://doi.org/10.1007/s10803-013-1771-5
https://doi.org/10.1111/jcpp.12647
https://doi.org/10.1111/jcpp.12647
https://doi.org/10.1016/j.ijnurstu.2014.08.010
https://doi.org/10.1016/j.ijnurstu.2014.08.010
https://doi.org/10.1371/journal.pone.0200388
https://doi.org/10.1186/s12966-017-0542-7
https://doi.org/10.1186/s12966-017-0542-7
https://doi.org/10.1016/j.sleep.2016.12.009
https://doi.org/10.1017/S0029665118002586
https://doi.org/10.1016/j.jpeds.2014.09.028
https://doi.org/10.1016/j.jpeds.2014.09.028
https://doi.org/10.1016/j.appet.2016.04.027
https://doi.org/10.1016/j.appet.2016.04.027
https://doi.org/10.1016/j.appet.2018.04.010
https://doi.org/10.1016/j.appet.2018.04.010
https://doi.org/10.1186/s12966-017-0520-0
https://doi.org/10.1007/s11920-018-0970-3
https://doi.org/10.1007/s11920-018-0970-3
https://doi.org/10.1016/j.appet.2014.09.025
https://doi.org/10.1016/j.appet.2014.09.025
https://doi.org/10.1186/s12966-019-0899-x
https://doi.org/10.1111/cch.13005

	Factors associated with the early emergence of atypical feeding behaviours in infants and young children: A scoping review
	1  INTRODUCTION
	2  METHODS
	2.1  Identifying the research question
	2.2  Identifying relevant studies
	2.3  Study selection
	2.4  Data charting, collation and summarizing
	2.5  Risk-of-bias assessment

	3  RESULTS
	3.1  Study design
	3.2  Study participants and countries
	3.3  Study characteristics
	3.4  Risk of bias
	3.5  Studies focusing on precursors
	3.5.1  Predictors of childhood restrictive eating
	3.5.2  Earlier introduction of fruits and vegetables

	3.6  Studies examining factors associated with atypical feeding difficulties
	3.6.1  Breastfeeding and introduction of complementary foods
	3.6.2  Impact of textures and complementary feeding techniques
	3.6.3  Genetic background
	3.6.4  Pre-term versus term-born infants
	3.6.5  Parental feeding practices
	3.6.6  Sensory preferences


	4  DISCUSSION
	5  LIMITATIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH
	6  CONCLUSION
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


