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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.

Obijective: 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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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-5° (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

to extend these findings.

insufficient evidence at this time to support specific recommendations for early feed-

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

early-onset, feeding, feeding behaviours, feeding difficulties, infancy, review, young children

Key messages

e There is inconsistent evidence for associations between
breastfeeding exposure and feeding difficulties in early
childhood.

e Age of introduction of solid foods and early introduction
of textures play an important role in increased food
acceptance in young children.

o Lack of consistent operational definition for feeding diffi-
culties poses challenges with assessment and
management.

e The role of child temperament in feeding practices and
eating behaviours requires further exploration.

o 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.

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
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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 yhfég).

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
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TABLE 1 Keywords used in database search

Concept 1

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)

Concept 2

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

Concept 3

Infant* OR newborn* OR neonate* OR baby
OR toddler* OR young child* OR
preschool*)

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

TABLE 2 PICOS criteria for inclusion of studies

Inclusion criteria

Population Young children (0-6 years) representing the

general population

Precursors and/or factors associated with
atypical feeding behaviours in young
children:

Intervention/
exposure/
comparator

o Genetic factors
e Breastfeeding
e Introduction of complementary foods
e Sensory preferences
e Parental feeding practices
e Parents mental health
e Feeding techniques
e 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.

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
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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

TABLE 3

Reference Study design Study setting and population

Mallan RCT N = 340 mothers and children
etal. country: Australia
(2016)

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

Micali Longitudinal
etal. prospective
(2016) study

Steinsbekk Longitudnal N = 1,250 4-year-old children

Studies exploring precursors for atypical feeding behaviours

Outcome measure

Anthropometry, CEBQ, e Having tried increased
Childrens dietary
questionnaire

Parent interview on childhood e Feeding problems in infancy
eating behaviours

The preschool age psychiatric e Pickiness was moderately

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;

Results Quality

Above
number of fruits & average
vegetables at 14 months
predicted food preferences
& higher intakes at
3.7 years
e Adjusting for and trying
more vegetables FF at
14 months was associated

with lower FF at 3.7 years

Above
were prospectively Average
associated with childhood
picky eating and emotional
undereating.
e A high thriving index in
infancy was inversely
associated with both picky
and poor eating.
e Feeding problems and poor
growth in the first year of
life showed high continuity
into childhood restrictive
eating.

Above

et al. study

(2017)

and their parents, country:
Norway

assessment for pickiness &
sensory sensitivity,
Norwegian version of CEBQ
for negative affectivity,
videotaped parent/child
interactions

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.

Abbreviations: CEBQ, Children Eating Behaviour Questionnaire; FF, Food Fussiness; RCT, Randomised Clinical Trial.

average
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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 (Babik 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 (Babik 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).

3.64 | 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
Babik 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.
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