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Introduction

Feeding difficulties (FD) are common in childhood, 
presenting in up to 50% of children with normal devel-
opment, up to 80% of children with developmental dis-
abilities, and they are self-limited in most instances.1,2 
However, in 3% to 10% of cases the problem persists.3 
Children afflicted by FD may present with failure to 
thrive, nutritional and developmental deficits, and their 
families are often afflicted by altered family dynamics 
and parental concern.4 However, a FD does not result in 
failure to thrive in all cases, but rather manifests as an 
oral texture aversion with normal calorie intake, or as a 
sensory integrative difficulty with food selectivity.

Recent reviews of the Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition (DSM-V) 
classification concluded that an early childhood FD 
should be grouped under the term “avoidant/restrictive 
food intake disorder,”1,5 with 3 abnormal feeding 
behaviors: (1) children eating too little, (2) eating a 
restricted number of foods, or (3) displaying a fear of 
eating. Furthermore, a FD has been described as a rela-
tional disorder between the feeder and the child,6 often 
presenting as learned maladaptive feeding behaviors 

with mechanical eating difficulties and altered meal-
time dynamics.

A clinical examination may distinguish an oral-motor 
disorder from a sensory-based FD,7 while more in-depth 
studies are necessary to identify those resulting from 
organic gastrointestinal (GI) etiologies. The clinical eval-
uation of children with FD requires a multidisciplinary 
approach, including occupational and speech therapists, 
dietitians, social workers, and pediatric specialists. Red 
flags for underlying pathology in FDs are dysphagia, 
aspiration,8 odynophagia, coughing and choking during 
meals, recurrent pneumonia, and interruption of feedings 
by crying or pain, vomiting, diarrhea, failure to thrive, 
developmental anomalies, congenital abnormalities, and 
autism spectrum disorder.9 Evaluation by a pediatric 
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Abstract
Feeding aversion in children may progress to severe feeding difficulties. While oral-motor and sensory issues are usually 
the leading causes, organic etiologies should be considered. This study aimed to assess the prevalence of gastrointestinal 
conditions in children with severe feeding difficulties. We conducted a retrospective study of 93 children requiring an 
intensive feeding program. The medical records, radiologic and diagnostic tests, use of gastric tube feedings, preexisting 
medical conditions, and medications were reviewed. Fifty-two percent (52%) had esophagitis, 26.2% gastritis, and 
40.7% lactase deficiency in upper endoscopy. In those who underwent an upper endoscopy, 26% of patients that were 
also tested for small intestinal bacterial overgrowth were found to be positive. Allergy testing was abnormal in 56.6% 
of those tested, while 27.5% and 75% had abnormal gastric emptying times and pH impedance results, respectively. 
Constipation was present in 76.3%. Thirteen of 32 were weaned off tube feedings. We conclude that gastrointestinal 
conditions are common in children with feeding disorders and should be investigated prior to feeding therapy.
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gastroenterologist for gastroesophageal reflux (GER), 
constipation, eosinophilic esophagitis (EoE), neurode-
velopmental conditions, food allergies, and other disor-
ders should be conducted. Many children with feeding 
problems and neurodevelopmental disabilities have been 
found to have higher risk of GER,10-12 oropharyngeal 
dysphagia, food allergies,13 and vitamin deficien-
cies.2,14-16 Other FD comorbidities include EoE,17,18 
genetic and metabolic syndromes,19-21 craniofacial and 
GI tract anatomical malformations,22-25 short bowel syn-
drome,26 and cystic fibrosis,27 among other.

The primary objective of this study is to report the 
prevalence of digestive problems identified prior to or 
during enrollment in the 4-week intensive feeding pro-
gram (IFP). The hypothesis was that thorough clinical 
examination would reveal a high prevalence of underly-
ing gastrointestinal (GI) conditions in children with 
severe FD requiring therapy. The secondary objective 
was to report the outcomes of patients with gastrostomy 
tubes (GT) on supplemental feedings.

Patients and Methods

Ethical Approval and Informed Consent

Approval was obtained from our institution’s Research 
Advisory Committee and the Institutional Review Board 
of the Arnold Palmer Medical Center (Assurance 
Number FWA00000384). Informed consent was not 
required because the study was based on retrospective 
data analysis.

We identified 93 children who completed the 4-week 
outpatient IFP at our institution between the dates of 
June 1, 2012, and October 1, 2017. Criteria for enroll-
ment included being between 18 months and 18 years of 
age or having a minimum cognitive development of an 
18-month-old child, being diagnosed with feeding diffi-
culties, and having received outpatient occupational 
and/or speech therapies, which focused on feeding for at 
least 6 months without significant improvement.

Exclusion criteria included developmental delay, 
cognitive age less than 18 months, nonadherence to 
medical and/or therapeutic recommendations, and aspi-
ration diagnosed through oropharyngeal motility study 
or fiber-optic endoscopic evaluation of swallowing as 
appropriate.

We reviewed patient medical records and created a 
database with the date of birth, age, date of initial and 
final visit, anthropometric measurements at the initial 
evaluation and the completion of IFP, medical tests, and 
medications.

Our protocol in the IFP included an evaluation by a 
gastroenterologist and a multidisciplinary team, to iden-
tify behavioral and psychosocial issues, and potential 

underlying GI problems requiring management prior to 
enrollment. Based on each patient’s history and physical 
examination, pertinent tests were recommended that 
included esophago-gastro-duodenoscopy (EGD), flexi-
ble sigmoidoscopy, colonoscopy, small bowel disaccha-
ridase levels, duodenal culture for small intestinal 
bacterial overgrowth (SIBO), pancreatic function test 
for exocrine pancreatic insufficiency, pH-impedance 
study for GER, gastric emptying scan, and immunologic 
panel for possible food allergies, among other. We 
extracted these results and included them in our study if 
they had been performed within 12 months prior to the 
initial therapy session. We also identified those treated 
medically with proton pump inhibitors, histamine-type 2 
blockers, stool softeners, appetite stimulants, prokinet-
ics, and inhaled or oral steroids. In addition, we assessed 
the cases of constipation at any point during the IFP.

Calorie, protein, and fluid intakes were calculated for 
each child at the beginning and end of the 4-week pro-
gram. Meals were weighed before and after each therapy 
session that allowed monitoring their progress. For the 
outcome of this study, we focused in children with GT, 
who were on the more severe end of the feeding difficul-
ties spectrum. We selected to report the in detail the 
changes in the GT feeding group and reported the differ-
ence in percentage of calorie, protein, and fluid require-
ments provided via GT at the beginning and at the end of 
the program.

With regard to the therapy protocols at the IFP, differ-
ent treatment modalities were implemented to meet each 
patient and families individualized needs. Each therapy 
session included a combination of sensory, behavioral, 
oral motor, feeding therapies, and family education. The 
therapy setting provided the necessary repetitions to 
carry over the learned strategies to the daily life scenario 
with a higher success rate. Caregivers were able to not 
only observe the improvements in oral motor/feeding 
skills and behavior in their child, but also acknowledged 
the importance of carrying over the recommended feed-
ing techniques when home for the evening meal and 
over the weekends. Caregivers were aware of their 
child’s oral motor skills level and learned how to redi-
rect negative attention-seeking behaviors to make meal 
time an enjoyable experience for all members of the 
family.

Results

Demographics

This cohort was composed of 93 patients who completed 
the IFP. The male to female ratio was 4:1, with 73 males 
(80.2%) and 18 females (19.8%). The youngest child 
was 1.24 years old, and the oldest was 19.35 years old. 
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The mean age was 4.86 ± 2.69 years. With regard to the 
referral basis, 69 patients (74.1%) were referred by GI 
physicians, while 23 of them (24.7%) were referred by 
their primary physician and 1 (1%) was self-referred. 
Many children had significant known preexisting medi-
cal conditions, while others were diagnosed with GI dis-
orders during the pre-enrollment period (Table 1).

Medical Tests

EGDs were performed in 67 children of the entire 
cohort within 1 year prior to their enrollment. Of these, 
esophageal biopsies were taken in 59 patients, of which 
31 (52.5%) were abnormal, mostly suggestive of mild 
reactive epithelial changes. Esophageal eosinophilia 
was found in 14 (23.7%). A pH-impedance probe study 
was abnormal in 19 out of the 25 children (76%) who 
received this study. Gastric biopsies were performed in 
61 patients, of which 16 had chronic inactive gastritis 
(26.2%). Small bowel biopsies were performed in 61 
patients and 4 (6.5%) were abnormal. Disaccharidase 
enzyme activities were measured in 54 children, and 
22 had lactase deficiency (40.7%). Other disacchari-
dase levels tested were maltase, sucrase, palatinase, 

and glucoamylase, which were low in 7%, 7.1%, 3.7%, 
and 12.7%, respectively. Rectal biopsies were done in 
10 patients and 2 had proctosigmoiditis. Duodenal 
samples with brushing were obtained in 61 patients 
and 16 (26.2%) showed SIBO. Pancreatic function 
testing in 14 patients revealed that 4 of them had selec-
tive or generalized pancreatic enzyme deficiencies. 
ImmunoCap food allergy panel was obtained in 60 
children, out of which 34 (56.6%) tested positive for 
one or more foods with the common ones were milk, 
wheat, soy, eggs, fish, peanuts, beef, strawberries, and 
apples. With regard to gastric emptying, 40 children 
underwent gastric emptying scan. In 11 children 
(27.5%) the test was abnormal with delayed gastric 
emptying in 8 children, whereas 3 had rapid emptying 
consistent with dumping syndrome. Seventy-one 
(76.3%) were diagnosed with constipation and 
required either colonic clean-out and/or stool softener 
at some point during their enrollment. Many children 
received appetite stimulants, of which the most com-
monly used was cyproheptadine (32.2%; n = 30). 
Other medications were proton pump inhibitors 
(54.8%), histamine-type 2 blockers (28%), prokinetics 
(36.5%), and oral steroids (1%).

Table 1. Medical Conditions in Patients Enrolled in the Program.

Medical Conditions in Patients Enrolled in the Feeding Program N % (n/93)

ADHD 5 5.4%
ASD or sensory hypersensitivity 14 15%
Other behavioral or developmental problems 7 7.5%
Neurologic, genetic, metabolic, or congenital problems with 

associated neurologic issues
22 23.6%

Malformations of the upper GI tract 2 2.2%
Endocrine disease 4 4.3%
Pulmonary diseases 18 19.4%
Prematurity 12 13%
Cardiac problems 9 9.7%
Eczema 8 8.6%
Acute liver failure 1 1%
Nephrologic/urologic conditions 3 3.2%
Patients with abnormal GI evaluations prior to enrollment 4 4.3%
Abnormal food allergy panel 34 36.5%
Cystic fibrosis 1 1%
Prenatal drug exposure 1 1%
Tufting enteropathy 1 1%
Gastroesophageal reflux or reflux esophagitis 59 63.4%
Constipation 71 76.3%
Esophageal eosinophilia 14 15.0%
Positive duodenal culture 16 17.2%
Gastroparesis 8 8.6%
Anatomical abnormalities 6 6.5%

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; ASD, autism spectrum disorder; GI, gastrointestinal.
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Changes in Supplemental Feedings

In this cohort, 32 children (34.4%) had a GT for nutri-
tional support and 21(65.6%) received more than 50% 
of their daily calorie needs via the GT at their initial ses-
sion. We calculated the daily intakes of calories, protein, 
and fluid for each patient. The percentage of calories 
given through GT was 80.6% at enrollment with 
decrease to 27.5% at the end of 4-week IFP. Similar 
results were observed for GT-provided protein and fluid 
percentages. Protein requirement from GT feeds dropped 
from 92.6% to 44.9%, and fluid needs from 75.8% to 
26.1% by the end of the program (Table 2). Every child 
with a GT had improvement in their oral intake. By the 
end of the 4-week program, 13 children (39.4%) were 
complete weaned off the supplemental GT feedings. The 
mean body mass index (BMI) z score at enrollment was 
−0.65 (SD = ±1.05) and −0.87 (SD = ±1.14) at the 
final session. There was no statistically significant dif-
ference in BMI z score between the initial and final ses-
sion for children with GT (Table 2).

Discussion

Feeding disorders often include more than one funda-
mental factor and involve a range of diagnostic inclu-
sions.28 Rommel and colleagues29 analyzed 700 cases 
with feeding difficulties and categorized them as medi-
cal, oral, and behavioral FD. They reported that close to 
50% of children referred for assessment had a combined 
medical and oral condition underlying their feeding 
problems. About half of children were evaluated for GI 
conditions, such as gastroesophageal reflux disease 
(GERD). We agree with their conclusion that a multidis-
ciplinary team approach is essential in the assessment of 
feeding difficulties. In our cohort, 26 children had evi-
dent underlying behavioral problem, 89 had one or more 
GI findings, and the most frequent was constipation in 
71 children. All children enrolled into the IFP had oral 
problems.

Our study cohort was composed of 80.2% males and 
19.8% females. The male predominance was different 

from other reports, where males and female are affected 
equally. As other pediatric studies have reported that 
approximately half of the patients referred for feeding 
therapy due to severe feeding difficulties have combined 
medical and feeding disorders, we wanted to assess the 
prevalence of GI disorders in our cohort.

In this study, every child was evaluated by a gastro-
enterologist before and during the IFP. Based on the ini-
tial assessment, 72% of the children underwent an EGD 
and/or additional testing. It is important to rule out 
esophageal pathologies behind feeding difficulties, 
which may jeopardize therapy success if not recognized 
and treated appropriately. Of children that had an EGD, 
52.5% had histologic evidence of esophagitis, mostly 
with mild reactive epithelial changes. Fourteen children 
(15%) had EoE as defined by >15 eosinophils per high-
power field. Feeding aversion, dysphagia, esophageal 
food impactions, vomiting, chest pain, and heartburn not 
responding to acid suppression are common presenting 
symptoms of allergic esophagitis.30

A total of 25 children underwent a pH-impedance 
study and of these 19 (20.4% of the cohort) had signifi-
cant reflux indexes. These finding are important because 
young children and those with developmental delay may 
not have other clinical manifestations other than oral 
aversion, which, if recognized and managed, may lead 
to improvement in oral intake. In those with positive 
ImmunoCap testing, a strict elimination diet was main-
tained before and during the intense program because 
we felt that any food challenge trial to verify the test 
results would have had a negative effect on the intense 
therapy. Further studies are necessary to understand the 
role of food allergies in feeding difficulties.

The direct effect of the other GI findings on the FD is 
less clear than the role of esophageal pathologies. 
Stomach biopsies were abnormal in 17.2% of tested 
children, mostly with mild to moderate chronic inactive 
gastritis and 1 patient with reactive gastropathy. None of 
the subjects in this cohort had evidence of Helicobacter 
pylori gastritis. Among the other findings, the preva-
lence of SIBO was high (26.2%) with over 100 000 
colony forming units, usually oral flora. SIBO can lead 
to abdominal pain, eructation, bloating, and flatu-
lence,28,31 which may result in decreased appetite. It is 
important to note that the majority of the patients 
(82.8%) received acid-suppressive medications during 
their enrollment, which may increase the risk of SIBO. 
Although we cannot affirm if SIBO played a direct role 
in these children’s feeding disorder, we believe it is 
imperative that managing clinicians consider SIBO in 
their differential diagnoses, as it is easily treatable and 
doing so may enhance patient response to intensive 
feeding therapy. Interestingly, SIBO has been found in 

Table 2. GT Need Percentages and BMI Changes From 
Start to End of Programa.

Start End Difference

Calories (%) 80.6 ± 4.6 27.5 ± 5.5 53.1 ± 6.2
Protein (%) 92.6 ± 3.8 44.9 ± 8.1 47.7 ± 8.6
Fluid (%) 75.8 ± 5.1 26.1 ± 5.5 51.6 ± 5.7
BMI changes −0.65 ± 1.05 −0.87 ± 1.14 −0.34 ± 0.85

Abbreviations: GT, gastrostomy tubes; BMI, body mass index.
aData are presented as mean ± SD.
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up to 31% of children with autism spectrum disorder as 
compared to only 9% of children without this disorder.32 
In our cohort, 3 out of 15 children with autism had 
SIBO.

Lactase deficiency was found in 40% of tested chil-
dren (Figure 1). Lactase and other disaccharidase defi-
ciencies may result in a variety of symptoms such as 
bloating, diarrhea, and abdominal pain, or may be 
asymptomatic. Interestingly, SIBO was found in 50% (n 
= 11) of children with lactase deficiency. Impaired gas-
tric motility may manifest with symptoms such as post-
prandial fullness, early satiety, anorexia, GER, and chest 
pain.30,33 Nine patients had delayed gastric emptying 
based on >10% of residual food in the stomach after 4 
hours. A prokinetic agent was used in 34 (36.5%) chil-
dren for management of gastroparesis and/or reflux.

The most striking finding was the high prevalence of 
constipation. Whenever a child unexpectedly did not do 
well during a therapy session the most frequent cause 
was fecal impaction. Seventy-one (76.3%) children suf-
fered from constipation at some point during the IFP and 
required the use of a stool softener. Fecal impaction has 
been associated with delayed gastric emptying34,35 
through a rectal inhibitory reflex.36 Constipation has 
also been associated with SIBO and reflux.37,38 Other 
symptoms include early satiety, loss of appetite, abdom-
inal pain, and vomiting. Treatment of constipation has 
been associated with improved reflux symptom in chil-
dren.37 Many of our patients already had a history of 
constipation or they developed it during the IFP. We 
observed that initiation of a stool softener led to improve-
ment in their feeding progress. Therefore, we strongly 
recommend that clinicians managing children with FD 
assess and treat bowel habits and constipation. Overall, 
more than one abnormal GI finding was present in 71 
out of 93 patients (76%). This strongly supports the role 
of a subspecialist’s in the evaluation and management of 
children with FD enrolled an IFP.

The most important outcome of a feeding program is 
the improvement in oral intake of children. We enrolled 

32 children (34.4%) who were receiving GT feedings at 
the initial session. Of these, 15 received greater than 
50% of their required daily calories via GT at the begin-
ning of the program. Every child had improvement in 
their oral calorie intake by at least 20%. Thirteen of 
them were off GT by the end of the IFP as they were able 
to consume 100% of their calorie needs orally, which 
once again supports the efficacy of not only inpatient 
feeding programs but also outpatient ones. We stress the 
importance of addressing underlying GI conditions such 
as constipation, GER, EoE, and food allergies, and col-
laborating with a multidisciplinary team in order to 
obtain the best results in children with FD.

This study has several limitations due to its retro-
spective nature. Not all children had a full GI evaluation 
because it was based on the judgment of the physicians. 
A prospective study with 2 groups of children with the 
same severity of FD with and without gastroenterologist 
involvement would be able to assess the effect of the 
subspecialist’s involvement in an intense feeding pro-
gram. The study population was small to assess the role 
of individual digestive problems in the feeding difficul-
ties per se. Prospective studies designed to evaluate the 
impact of individual conditions in the development and 
progression of FD are needed to establish cause and 
effect.

In conclusion, the data presented here supports that 
underlying GI etiologies are common in children with 
feeding difficulties and should always be considered 
prior to enrollment into an intense feeding program.
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