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Abstract: Many guidelines have been published to help diagnose food allergies, which have included
feeding difficulties as a presenting symptom (particularly for non-IgE-mediated gastrointestinal
allergies). This study aimed to investigate the prevalence of feeding difficulties in children with
non-IgE-mediated gastrointestinal allergies and the association of such difficulties with symptoms
and food elimination. An observational study was performed at Great Ormond Street Hospital
for Children NHS Foundation Trust, London, UK. Children aged 4 weeks to 16 years without non-
allergic co-morbidities who improved on an elimination diet using a previously published Likert scale
symptom score were included. This study recruited 131 children, and 114 (87%) parents completed
the questionnaire on feeding difficulties. Feeding difficulties were present in 61 (53.5%) of the
114 children. The most common feeding difficulties were regular meal refusals (26.9%), extended
mealtimes (26.7%), and problems with gagging on textured foods (26.5%). Most children (40/61) had
>2 reported feeding difficulties, and eight had >4. Children with feeding difficulties had higher
rates of constipation and vomiting: 60.7% (37/61) vs. 35.8% (19/53), p = 0.008 and 63.9% (39/61)
vs. 41.5% (22/53), p = 0.017, respectively. Logistic regression analysis demonstrated an association
between having feeding difficulties, the age of the child, and the initial symptom score. Gender and
the number of foods excluded in the elimination diet were not significantly associated with feeding
difficulties. This study found that feeding difficulties are common in children with non-IgE-mediated
gastrointestinal allergies, but there is a paucity of food allergy specific tools for establishing feeding
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1. Introduction

Food allergy has been described as the “second wave” of the allergy epidemic [1], and
in some countries, its prevalence in early childhood has reached 10% [2]. Food allergies can
be antibody-mediated [Immunoglobulin E-mediated (IgE)] or cell-mediated, also known
non-IgE-mediated allergies, affecting the skin and the respiratory and gastrointestinal
tracts [3]. Many guidelines have been published with symptoms to assist in the diagnosis
of food allergies and include feeding difficulties as a presenting symptom, in particular in
non-IgE-mediated gastrointestinal allergies [4-7]. Although it is well accepted by healthcare
professionals that this is a common presenting symptom, limited prospective studies [8]
have been published to substantiate the inclusion of feeding difficulties as part of the
diagnostic criteria and to also describe the type of feeding difficulties commonly seen.

A recent systematic review has found that the prevalence of feeding difficulties in
both antibody- and cell-mediated food allergies ranged between 13.6% to 40% [9]. More
specifically, Meyer et al. [10] published a retrospective study on children with non-IgE-
mediated gastrointestinal allergies and found that 30% of the children had feeding difficul-
ties recorded as a problem in their medical notes. Documented presentations of feeding
difficulties ranged between publications from refusing to eat, crying during mealtimes,
pocketing food in the mouth, gagging on textured foods, slow eating, fear of food, and
food specificities [11,12]. As many studies in the food allergy domain are retrospective in
nature, this study aimed to investigate the prevalence of feeding difficulties in children
with non-IgE-mediated gastrointestinal allergies at diagnosis and after the elimination diet
and the association of such difficulties with symptoms and food elimination.

2. Methods
2.1. Study Design and Population

This was an observational study performed at the tertiary gastroenterology depart-
ment of Great Ormond Street Hospital for Children NHS Foundation Trust, London,
United Kingdom (UK). All parents of children aged 4 weeks to 16 years without non-
allergic co-morbidities (i.e., cerebral palsy, cardiac disorders) who were required to fol-
low an elimination diet for the diagnosis of suspected non-IgE-mediated gastrointesti-
nal food allergies were approached to take part in this study. A Likert scale question-
naire that had previously been published by Lozinsky and is available as a supplement
(Supplementary Table S1) [13] was administered prior to starting the elimination diet and
again at 4 weeks after starting the food elimination. As described in the publication by
Lozinsky et al. [13], the questionnaire measured the severity of nine symptoms (diarrhoea,
constipation, vomiting, rectal bleeding, abdominal pain, flatus, bloating, screaming/back
arching/irritability, food aversion) individually from 0 (no symptom) to 5 (most severe)
and collectively from 0 to 45. It was not possible to assign a specific score to measure im-
provement, as every individual child would exhibit different symptoms at different severity
along the non-IgE-mediated food allergy journey. Any improvement in score (meaning
lowering in the score) was interpreted as an improvement following the elimination diet.
The research team were responsible for administering the questionnaire to all patients. The
limitation of using such a score was discussed in by the publication by Lozinsky et al. [13].

2.2. Growth and Dietary Intake

All children had their growth assessed once they were enrolled in the study: weight
was measured using a SECA (Hamburg, Germany) portable electronic baby (<10 kg) scale
or SECA (Hamburg, Germany) sitting (>10 kg) scales calibrated as per hospital protocol,
and length was measured using a portable recumbent length meter in children under two
years of age and a fixed standing height meter in older children (rounded off to the nearest
0.1 decimal).

Food elimination was determined by a paediatric gastroenterologist on an individual
basis following an allergy focused history, including a history of food eliminations trialled
in the past. All children had dietary advice provided by a specialist paediatric dietitian and
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we used allergy diet sheets produced by the Food Allergy Specialist Group of the British
Dietetic Association (https:/ /www.bda.uk.com/, accessed on 13 May 2024) for members
to support verbal information provided to the parents.

2.3. Assessment of Feeding Difficulties

Feeding difficulties were assessed by adapting the questionnaire used by Wright et al. [14]
for the Millennium Study, which was a general paediatric population study conducted
in the United Kingdom, to also include the feeding difficulties often reported in non-IgE-
mediated allergies (Table 1). Parents were asked at the time of enrolment in the study to
report on the presence of these feeding difficulties.

Table 1. Assessment of feeding difficulties.

Feeding Difficulties

Regular meal refusal (regular defined as daily)

Extended mealtimes (defined as >30 min)

Gagging on textured foods

Poor appetite

Dysphagia (defined as visible signs of struggling to swallow)
Difficulties with sucking (breast of bottle)

2.4. Ethics, Consent, and Permissions

Ethical approval for this study was obtained from the National Research Ethics Service
UK (NRES London—Bloomsbury, NR: 11/L0O/1177). Written consent was obtained from
the parents for both participating in this study and the publication of this study.

2.5. Statistical Analysis

Statistical analysis was conducted in Stata (StataCorp. 2021. Stata Statistical Software:
Release 17. College Station, TX, USA: StataCorp LLC). Baseline characteristics, biometric
parameters, and gastrointestinal symptoms of children with and without feeding diffi-
culties were assessed by the questionnaire and were subsequently compared. Normally
distributed continuous variables were expressed as means and standard deviations (SDs)
and compared between children with and without feeding difficulties with independent
samples t-tests. Non-normally distributed continuous variables were expressed as medians
and interquartile ranges (IQRs) and compared between the groups with the Wilcoxon rank
sums test. The normality of distribution of continuous variables was assessed by inspection
of histograms and quantile—quantile (QQ) plots. Categorical variables were expressed
as absolute numbers and percentages. Univariable associations between the presence of
feeding difficulties and the presence of gastrointestinal symptoms and non-IgE-mediated
gastrointestinal food allergies were investigated with the Pearson chi-square test or Fisher’s
exact test, as appropriate. p-values below 0.05 were considered statistically significant.

Logistic regression models were fit to the data to investigate significant clinical asso-
ciations predictors of feeding difficulties. The initial model included age, sex, the initial
questionnaire score, and the number of foods eliminated as possible predictors. Quadratic
terms were tested for age and initial score to investigate non-linearity and kept in the
models when significant. The final model was chosen based on backward elimination of
non-significant predictors (p-value threshold 0.1).

3. Results

This study recruited 131 children, and 114 (87%) parents completed the questionnaire
on feeding difficulties. The baseline and clinical characteristics and differences between
children with/without feeding difficulties are summarised in Table 2. Sixty-nine per cent
(90/131) were boys, and the median age was 21.8 months (IQR 7.4 to 66.2 months). The
median number of foods avoided was three (IQR 2 to 4), with milk, soya, eggs, and wheat
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being the most common food combination, followed by milk and soya (Figure 1). Feeding
difficulties were present in 61 (53.5%) of the 114 children.

Table 2. Baseline and clinical characteristics of the study population.

Characteristic Feedu:,;;1 l=)16fi1)cult1es No Feed(l:g= ];;)fﬁcultles p-Value (n'l":tla114)

Age (months), median (IQR) 19.4 (7.7-37.1) 24.2 (6.5-77.3) 0.428 19.76 (7.4-65.8)
Weight-for-age z-score, median (IQR) —0.13 (—0.90-0.55) 0.13 (—0.57-0.60) 0.225 —0.01 (—0.79-0.58)
Height-for-age z-score, median (IQR) —0.46 (—1.23-0.42) 0.25 (—0.60-0.71) 0.022 —0.27 (—0.83-0.62)

Weight-for-height z-score, median (IQR) 0.10 (—0.52-0.84) 0.43 (—0.71-0.93) 0.687 0.23 (—0.53-0.89)
BMI-for-age z-score, median (IQR) 0.04 (—0.40-0.63) 0.12 (—0.77-0.87) 0.752 0.08 (—0.53-0.63)
Gender, n (%)
Male 37 (60.7) 39 (73.6) 0.144 76 (66.7)
Female 24 (39.3) 14 (26.4) : 38 (33.3)
Number of intestinal symptoms, median (IQR) 6 (5-7) 5 (4-6) 0.007 5 (4-6)
Number of foods eliminated, median (IQR) 3(24) 2 (1-4) 0.054 3(24)
Symptom score before elimination diet, median (IQR) 22 (16-25)/45 17 (12-21)/45 0.002 18 (14-24)/45
Improvement, mean difference Likert scale (SD) 114 (7.1) 10.1 (6.5) 0.307 10.8 (6.8)
Length of elimination diet (weeks), median (IQR) 17.4 (11.7-34.8) 10.3 (7.3-21.7) 0.021 13.0 (8.7-32.6)

BMI: body mass index; SD: standard deviation; IQR: interquartile range.

Proportion of eliminated food combinations (%)

30
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Figure 1. Foods eliminated by patients enrolled in this study.

Whilst there were no significant differences for most growth parameters be-
tween the groups, children with feeding difficulties had lower height-for-age z-scores
(p = 0.049). Additionally, these children also had a higher number of gastrointestinal symp-
toms (p = 0.007) and, based on the Likert scale questionnaire, significantly higher initial
scores (p = 0.002). Additionally, they had overall been following an elimination diet for a
longer period (p = 0.021).

The most common feeding difficulties were regular meal refusals (26.9%), extended
mealtimes (26.7%), and problems with gagging on textured foods (26.5%) (Table 3). Most
children (40/61) had >2 reported feeding difficulties, and eight children had >4. Children
with feeding difficulties had higher rates of constipation and vomiting: 60.7% (37/61)
vs. 35.8% (19/53), p = 0.008 and 63.9% (39/61) vs. 41.5% (22/53), p = 0.017, respectively
(Table 4).
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Table 3. Reported feeding difficulties among children with non-IgE-mediated food allergy.

Feeding Difficulties Number/Total (%)
Regular mean refusals 29/108 (26.9)
Extended mealtimes 28/105 (26.7)
Gagging on textured foods 30/113 (26.5)
Poor appetite 21/113 (18.6)
Dysphagia 19/113 (16.8)
Breast/bottle feeding difficulties 4/113 (3.5)
Number of feeding difficulties
0 53/114 (46.5)
1 21/114 (18.4)
2 19/114 (16.7)
3 13/114 (11.4)
4 4/114 (3.5)
5 4/114 (3.5)

Table 4. Prevalence of symptoms among children with non-IgE-mediated food allergies with and
without feeding difficulties.

Symptoms Feeding Difficulties No Feeding Difficulties p-Value Total
(n =61) (n =53) (n =114)
Gastrointestinal
Abdominal pain 54 (88.5) 48 (90.6) 0.723 102 (89.5)
Flatus 52 (85.2) 44 (83.0) 0.745 96 (84.2)
Bloating 39 (63.9) 27 (50.9) 0.161 66 (57.9)
Diarrhoea 33 (54.1) 29 (54.7) 0.947 62 (54.4)
Vomiting 39 (63.9) 22 (41.5) 0.017 61 (53.5)
Constipation 37 (60.7) 19 (35.8) 0.008 56 (49.1)
Blood in the stool 16 (26.2) 12 (22.6) 0.657 28 (24.6)
Co-morbidities
Allergic rhinitis 26 (42.6) 29/52 (55.8) 0.163 55/113 (48.7)
Asthma 31 (50.8) 29/52 (55.8) 0.599 60/113 (53.1)
Eczema 47 (77.0) 36 (67.9) 0.275 83 (72.8)
Frequent respiratory infections 2 (3.3) 1(1.9) 1.000 3(2.6)
Data are given in absolute numbers and percentages. Chi-square or Fisher’s exact test used for between-
groups comparison.

Logistic regression analysis demonstrated that the main independent predictors of
feeding difficulties were age (with a quadratic relationship, as illustrated in Figure 2) and
initial symptom score, while gender and the number of foods excluded in the elimination
diet were not significantly associated with feeding difficulties. The adjusted odds ratios
from the initial and final logistic regression models are given in Table 5.

Table 5. Multivariable logistic regression estimates from initial and final models in the prediction of
feeding difficulties.
Initial Model Final Model
Variable Adjusted Odds Ratio Adjusted Odds Ratio
(95% CD) p-Value (95% CI) p-Value
Age in months 1.0257 (0.9929-1.0596) 0.126 1.0271 (0.9948-1.0605) 0.101
Age in months? 0.9998 (0.9995-1.0000) 0.059 0.9998 (0.9995-1.0000) 0.047
Male gender 0.5871 (0.2476-1.3922) 0.227 = -
Initial symptom score 1.0793 (1.0123-1.1507) 0.020 1.0873 (1.0208-1.1581) 0.009
Number of foods excluded 1.0715 (0.0523-3.9249) 0.504 - -

Both models based on data from 114 children. Stepwise backward elimination used for variable selection for
the final model (p-value threshold 0.1). The final model can be represented as: log odds of feeding difficulties
= —1.629549 + 0.0267682 x Age —0.0002332 x Age? + 0.0836704 x Initial symptom score. Akaike Information
Criterion (AIC): initial model 151.19, final model 149.12. Bayesian Information Criterion (BIC): initial model
167.61, final model 160.07. The background color distinguishes between models.
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Figure 2. Association between age and the development of feeding difficulties. (quadratic relation-
ship = coefficient of age x individual’s age + coefficient for initial symptoms score x individual’s
symptom score).

4. Discussion

Whilst feeding difficulties are included in most diagnostic criteria for non-IgE-mediated
food allergies, limited data are available on the prevalence of this symptom when children
present with these delayed symptoms. This observational study set out to establish how
prevalent it is for children with this delayed allergy to present with feeding difficulties. We
found that 53.5% of parents listed at least one of the feeding difficulties outlined in our
questionnaire. In fact, most of the children presented with >2 signs of feeding difficulties.
This finding is at the higher end of the prevalence published in the recent systematic review
on feeding difficulties in children with both IgE- and non-IgE-mediated allergies [9]. This
is possibly due to the fact that this study only included children with non-IgE-mediated
allergies, in whom feeding difficulties have more commonly been reported; moreover,
the patients recruited were from a tertiary paediatric referral centre, and so are likely to
represent the more severe spectrum of patients with non-IgE-mediated allergies [15]. When
comparing our data to published data on healthy toddlers (30 months of age) in the UK,
20% of parents perceived their child’s eating to be a problem and 5.3% stated their child
often refused to eat. The overall prevalence of feeding difficulties is therefore higher in
children presenting with non-IgE-mediated food allergies and almost 27% of children
regularly refused meals with this diagnosis.

Feeding difficulties are more commonly seen in children with food allergies compared
to children without food allergies [9], and our data support the clinical observations of
healthcare professionals working with children with non-IgE-mediated gastrointestinal
allergies. The reasons for this are likely multifactorial. It may be linked to the diagnosis itself,
where gastrointestinal symptoms lead to a negative association with foods. Furthermore,
the elimination diet itself limits food exposure; thus, children may also avoid foods due
to the perceived danger of a possible reaction [15,16]. Maslin et al. [8] has found that the
formulas used for the management of cow’s milk allergy have an impact on taste perception
and may lead to an aversive eating pattern. More recently, a study by D’Auria et al. [17]
on food-allergic children found impaired taste perception, which was associated with a
decreased number both of the circumvallate and of the fungiform papillae on the tongue
and an accompanied compositional shift in the oral microbiota, which had an impact on
food neophobia when compared to healthy individuals.
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In this study, significantly more children with feeding difficulties had vomiting and
constipation as symptoms and overall, a greater number of gastrointestinal symptomes.
This concurs with some of the retrospective data published by Meyer et al. [10] in 2014;
however, this study did not find more feeding difficulties in patients with rectal bleeding
and bloating/flatus in children, compared to the retrospective study of 2014. Feeding
difficulties have frequently been described in children with reflux and eosinophilic oe-
sophagitis [11,12], and more recently, a higher prevalence of feeding difficulties was also
reported in children with food protein induced enterocolitis syndrome, where the hallmark
symptom is vomiting [18,19]. It has been hypothesised in children with underlying motility
disorders (i.e., reflux and constipation) that repeated painful experiences (i.e., vomiting,
pain on defecation) may alter the visceral sensory processing leading to increased sensory
sensitivity, which in turn leads to a dysphoric feeding experience [20]. These negative
experiences may have contributed to the creation of pathologic pain pathways and central
pain memories. Persistent stimulation of afferent fibres reshapes the peripheral nocicep-
tor responses as well as the central neuron responses to pain, resulting in primary and
secondary hyperalgesia [21].

In this study, no significant differences were found in weight-for-age, BMI-for-age,
and weight-for-height z-scores for children with and without feeding difficulties. However,
children with feeding difficulties had overall significantly lower height-for-age z-scores.
This may be related to the fact that this cohort of patients overall had been eliminating
food allergens for a longer period, as patients were referred to our tertiary centre and
had often already started elimination diets. Additionally, our data also indicated that
the children with feeding difficulties presented with an increased severity of symptoms.
Long-term elimination of foods, in particular cow’s milk, has been associated with stunting
and increased severity of symptoms may reflect ongoing gut inflammation, which therefore
impacts longitudinal growth [16,22-24].

Whilst our study has found significant differences between children with and without
feeding difficulties, this does not prove causality. Regression analysis found that only age
(with a quadratic relationship—see Figure 2) and higher initial symptom questionnaire
scores were associated with developing feeding difficulties. Children go through critical
oral motor and taste acceptance milestones before 1 year of age. Data show that if texture
and taste expansion does not occur during this window of development, a child is at a
higher risk of developing feeding difficulties [25,26]. If the early presentation was of raised
severity associated with increased discomfort, this may have had an impact not only on
breast or bottle feeding, but also progression with complementary foods due to a negative
association with food consumption.

This study has multiple limitations, most notably that the questionnaire used for
establishing symptom improvement and establishing feeding difficulties is not a validated
tool. There are validated feeding questionnaires which have been used in other studies, for
example, the Montreal Children Hospital Feeding Scale [27], but none are specific to food
allergies, and we were interested in capturing the feeding difficulties commonly reported
and observed by healthcare professionals working with children with non-IgE-mediated
allergies as well as reported in the UK. That is why we used a modified version of the
feeding difficulties reported in the UK population study by Wright et al. [28]. Furthermore,
one questionnaire was used for children between the ages of 7 months to 66 months, which
may not capture the differences in presentation depending on age. In addition, this study
relied on an elimination diet followed by reintroduction using a Likert-scale symptom
score to diagnose non-IgE-mediated food allergy. The latter is dependent on parental
perception and as such is a subjective measure of symptoms. The authors of this study
acknowledge that a double-blind food challenge remains the gold standard to minimise
bias when establishing food allergies, but this procedure is very difficult in practice, as
symptoms may appear 1-4 days after exposure to the allergen.
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5. Conclusions

This study found that feeding difficulties are commonly reported in children with non-
IgE-mediated gastrointestinal allergies and that their inclusion as a presenting symptom
in children with non-IgE-mediated allergies is justified. Children with vomiting and
constipation have greater feeding difficulties; in particular, the severity of symptoms in
younger age seems to be associated with the development of feeding difficulties. There is a
paucity in food-allergy-specific tools for establishing feeding difficulties, which requires
further research in the long term and consensus in the short term amongst healthcare
professions as to which tool is the best for food allergic children.

Supplementary Materials: The following supporting information can be downloaded at: https://
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Questionnaire before and after the Elimination Diet.

Author Contributions: Conceptualization, C.D.K. and R.M.; Methodology, A.C.-L., R.D., G.D.-O.
and R.M.; Formal analysis, A.C.-L., D.L.R., R.D. and R.M,; Investigation, H.G.; Data curation, A.C.-L.,
C.DK, HG., A-KS, Y.G. and K.R.; Writing—original draft, A.C.-L. and R.M.; Writing—review &
editing, C.D.K,, D.L.R.,,RD., HG., G.D.-O., A-KS,, Y.G,, K.R. and N.S.; Supervision, N.S.; Funding
acquisition, N.S. All authors have read and agreed to the published version of the manuscript.

Funding: This study was funded by the Great Ormond Street Children Hospital Charity.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki, and approved by the National Research Ethics Service UK (NRES
London—Bloomsbury, NR: 11/LO/1177; 21 January 2011).

Informed Consent Statement: Informed consent was obtained from all legal guardians involved in
the study.

Data Availability Statement: Data are contained within the article and Supplementary Materials.

Conflicts of Interest: R.M. reports grants with Danone/Nutricia, honoraria from Reckitt Benckiser,
Nestle Nutrition Institute, Danone, and Abbott Nutrition, and consultancy fees from Else Nutrition
and CoMISS supported by Nestle Nutrition. A.-K.S. and N.S. were employed by HCA Healthcare.
HCA Healthcare is a private hospital chain, not a company that has any involvement in any medical
products. The remaining authors declare that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential conflict of interest.

References

1.

Prescott, S.; Allen, K.J. Food allergy: Riding the second wave of the allergy epidemic. Pediatr. Allergy Immunol. 2011, 22, 155-160.
[CrossRef]

Prescott, S.L.; Pawankar, R.; Allen, K.J.; E Campbell, D.; Sinn, J.K.; Fiocchi, A.; Ebisawa, M.; Sampson, H.A.; Beyer, K.; Lee, B.-W.
A global survey of changing patterns of food allergy burden in children. World Allergy Organ. . 2013, 6, 21. [CrossRef] [PubMed]
Jutel, M.; Agache, I.; Zemelka-Wiacek, M.; Akdis, M.; Chivato, T.; del Giacco, S.; Gajdanowicz, P.; Gracia, LE.; Klimek, L.; Lauerma,
A.; et al. Nomenclature of allergic diseases and hypersensitivity reactions: Adapted to modern needs: An EAACI position paper.
Allergy 2023, 78, 2851-2874. [CrossRef]

Fiocchi, A.; Bognanni, A.; Brozek, J.; Ebisawa, M.; Schiinemann, H.; WAO DRACMA Guideline Group. World Allergy Organiza-
tion (WAO) Diagnosis and Rationale for Action against Cow’s Milk Allergy (DRACMA) Guidelines. Pediatr. Allergy Immunol.
2010, 21 (Suppl. 21), 1-125.

NIAID-Sponsored Expert Panel; Boyce, J.A.; Assa, A.; Burks, A.W.; Jones, S.M.; Sampson, H.A.; Wood, R.A.; Plaut, M.; Cooper,
S.E; Fenton, M.].; et al. Guidelines for the diagnosis and management of food allergy in the United States: Report of the
NIAID-sponsored expert panel. J. Allergy Clin. Immunol. 2010, 126 (Suppl. 6), S1-S58. [CrossRef]

Luyt, D.; Ball, H.; Makwana, N.; Green, M.R,; Bravin, K.; Nasser, S.M.; Clark, A.T.; Standards of Care Committee (SOCC) of the
British Society for Allergy and Clinical Immunology (BSACI). BSACI guideline for the diagnosis and management of cow’s milk
allergy. Clin. Exp. Allergy 2014, 44, 642—672. [CrossRef]

Vandenplas, Y.; Broekaert, I.; Domellof, M.; Indrio, F.; Lapillonne, A.; Pienar, C.; Ribes-Koninckx, C.; Shamir, R.; Szajewska, H.;
Thapar, N.; et al. An ESPGHAN position paper on the diagnosis, management and prevention of cow’s milk allergy. J. Pediatr.
Gastroenterol. Nutr. 2024, 78, 386—-413. [CrossRef]

Maslin, K.; Dean, T.; Arshad, S.H.; Venter, C. Fussy eating and feeding difficulties in infants and toddlers consuming a cows’ milk
exclusion diet. Pediatr. Allergy Immunol. 2015, 26, 503-508. [CrossRef]


https://www.mdpi.com/article/10.3390/nu16111563/s1
https://www.mdpi.com/article/10.3390/nu16111563/s1
https://doi.org/10.1111/j.1399-3038.2011.01145.x
https://doi.org/10.1186/1939-4551-6-21
https://www.ncbi.nlm.nih.gov/pubmed/24304599
https://doi.org/10.1111/all.15889
https://doi.org/10.1016/j.jaci.2010.10.007
https://doi.org/10.1111/cea.12302
https://doi.org/10.1097/MPG.0000000000003897
https://doi.org/10.1111/pai.12427

Nutrients 2024, 16, 1563 90f9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

Hill, S.-A.; Nurmatov, U.; DunnGalvin, A.; Reese, I.; Vieira, M.C.; Rommel, N.; Dupont, C.; Venter, C.; Cianferoni, A.; Walsh, J.;
et al. EAACI Task Force on feeding difficulties in children with food allergies: A systematic review. Pediatr. Allergy Immunol. 2024.
in print.

Meyer, R.; Rommel, N.; Van Oudenhove, L.; Fleming, C.; Dziubak, R.; Shah, N. Feeding difficulties in children with food
protein-induced gastrointestinal allergies. J. Gastroenterol. Hepatol. 2014, 29, 1764-1769. [CrossRef]

Mukkada, V.A.; Haas, A.; Maune, N.C.; Capocelli, K.E.; Henry, M.; Gilman, N.; Petersburg, S.; Moore, W.; Lovell, M.A_; Fleischer,
D.M.; et al. Feeding Dysfunction in Children with Eosinophilic Gastrointestinal Diseases. Pediatrics 2011, 126, e672—e677.
[CrossRef] [PubMed]

Mehta, P.; Furuta, G.T.; Brennan, T.; Henry, M.L.; Maune, N.C.; Sundaram, S.S.; Menard-Katcher, C.; Atkins, D.; Takurukura, F,;
Giffen, S.; et al. Nutritional State and Feeding Behaviors of Children with Eosinophilic Esophagitis and Gastroesophageal Reflux
Disease. J. Pediatr. Gastroenterol. Nutr. 2018, 66, 603-608. [CrossRef] [PubMed]

Lozinsky, A.C.; Meyer, R.; De Koker, C.; Dziubak, R.; Godwin, H.; Reeve, K.; Ortega, G.D.; Shah, N. Time to symptom
improvement using elimination diets in non-IgE-mediated gastrointestinal food allergies. Pediatr. Allergy Immunol. 2015, 26,
403-408. [CrossRef] [PubMed]

Wright, C.M.; Parkinson, K.N.; Shipton, D.; Drewett, R.F. How Do Toddler Eating Problems Relate to Their Eating Behavior, Food
Preferences, and Growth? Pediatrics 2007, 120, e1069-e1075. [CrossRef]

Chehade, M.; Meyer, R.; Beauregard, A. Feeding Difficulties in Children with non-IgE-Mediated Food Allergic Gastrointestinal
Disorders. Ann. Allergy 2019, 122, 603-609. [CrossRef] [PubMed]

Meyer, R. Nutritional disorders resulting from food allergy in children. Pediatr. Allergy Immunol. 2018, 29, 689-704. [CrossRef]
D’auria, E.; Cattaneo, C.; Panelli, S.; Pozzi, C.; Acunzo, M.; Papaleo, S.; Comandatore, F.; Mameli, C.; Bandi, C.; Zuccotti, G.; et al.
Alteration of taste perception, food neophobia and oral microbiota composition in children with food allergy. Sci. Rep. 2023,
13,7010. [CrossRef]

Flom, J.D.; Groetch, M.; Kovtun, K.; Westcott-Chavez, A.; Schultz, F; Nowak-Wegrzyn, A. Feeding difficulties in children with
food protein-induced enterocolitis syndrome. J. Allergy Clin. Immunol. Pract. 2023, 11, 2939-2941.e3. [CrossRef]

Mattingly, R.; Mukkada, V.; Smith, A.; Pitts, T. Optimizing an Aversion Feeding Therapy Protocol for a Child with Food
Protein-Induced Enterocolitis Syndrome (FPIES). J. Pulm. Respir. Med. 2015, 5, 287. [CrossRef] [PubMed]

Zangen, T.; Ciarla, C.; Zangen, S.; Di Lorenzo, C.; Flores, A.F,; Cogjin, J.; Reddy, S.N.; Rowhani, A.; Schwankovsky, L.; Hyman,
P.E. Gastrointestinal motility and sensory abnormalities may contribute to food refusal in medically fragile toddlers 2. J. Pediatr.
Gastroenterol. Nutr. 2003, 37, 287-293.

Rivera-Nieves, D.; Conley, A.; Nagib, K.; Shannon, K.; Horvath, K.; Mehta, D. Gastrointestinal Conditions in Children with Severe
Feeding Difficulties. Glob. Pediatr. Health 2019, 6, 2333794X19838536. [CrossRef]

Niewiem, M.; Grzybowska-Chlebowczyk, U. Intestinal Barrier Permeability in Allergic Diseases. Nutrients 2022, 14, 1893.
[CrossRef]

Sinai, T.; Goldberg, M.R.; Nachshon, L.; Amitzur-Levy, R.; Yichie, T.; Katz, Y.; Monsonego-Ornan, E.; Elizur, A. Reduced Final
Height and Inadequate Nutritional Intake in Cow’s Milk-Allergic Young Adults. J. Allergy Clin. Immunol. Pract. 2019, 7, 509-515.
[CrossRef]

Beck, C.; Koplin, J.; Dharmage, S.; Wake, M.; Gurrin, L.; McWilliam, V.; Tang, M.; Sun, C.; Foskey, R.; Allen, K.J.; et al. Persistent
Food Allergy and Food Allergy Coexistent with Eczema Is Associated with Reduced Growth in the First 4 Years of Life. J. Allergy
Clin. Immunol. Pract. 2016, 4, 248-256.€3. [CrossRef]

Coulthard, H.; Harris, G.; Emmet, P. Delayed introduction of lumpy foods to children during the complementary feeding period
affects child’s food acceptance and feeding at 7 years of age. Matern. Child Nutr. 2009, 5, 75-85. [CrossRef]

Harris, G. Development of taste and food preferences in children. Curr. Opin. Clin. Nutr. Metab. Care 2008, 11, 315-319. [CrossRef]
Ramsay, M.; Martel, C.; Porporino, M.; Zygmuntowicz, C. The Montreal Children’s Hospital Feeding Scale: A brief bilingual
screening tool for identifying feeding problems. Paediatr. Child Health 2011, 16, 147-151+e16—e17. [CrossRef]

Wright, C.M.; Parkinson, K.N.; Drewett, R.F. How does maternal and child feeding behavior relate to weight gain and failure to
thrive? Data from a prospective birth cohort. Pediatrics 2006, 117, 1262-1269. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1111/jgh.12593
https://doi.org/10.1542/peds.2009-2227
https://www.ncbi.nlm.nih.gov/pubmed/20696733
https://doi.org/10.1097/mpg.0000000000001741
https://www.ncbi.nlm.nih.gov/pubmed/28906318
https://doi.org/10.1111/pai.12404
https://www.ncbi.nlm.nih.gov/pubmed/25963794
https://doi.org/10.1542/peds.2006-2961
https://doi.org/10.1016/j.anai.2019.03.020
https://www.ncbi.nlm.nih.gov/pubmed/30922955
https://doi.org/10.1111/pai.12960
https://doi.org/10.1038/s41598-023-34113-y
https://doi.org/10.1016/j.jaip.2023.05.035
https://doi.org/10.4172/2161-105X.1000287
https://www.ncbi.nlm.nih.gov/pubmed/26779390
https://doi.org/10.1177/2333794x19838536
https://doi.org/10.3390/nu14091893
https://doi.org/10.1016/j.jaip.2018.11.038
https://doi.org/10.1016/j.jaip.2015.08.009
https://doi.org/10.1111/j.1740-8709.2008.00153.x
https://doi.org/10.1097/mco.0b013e3282f9e228
https://doi.org/10.1093/pch/16.3.147
https://doi.org/10.1542/peds.2005-1215

	Introduction 
	Methods 
	Study Design and Population 
	Growth and Dietary Intake 
	Assessment of Feeding Difficulties 
	Ethics, Consent, and Permissions 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

