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Background: Feeding intolerance (FI) is common in preterm infants leading to feeding and gastrointestinal
disruptions. FI in newborns can be a sign of a variety of problems, ranging from minor, self-limiting
illnesses to serious ones. Many causes are found to cause FI such as low intestinal motility, bacterial

colonization, hormonal response, and local immunity response. We aim to find out the characteristics of
full-term neonates with FI during the neonatal hospitalization period.

Methods: This is a descriptive study that was conducted at King Hamad University Hospital in Bahrain. Our
targeted population included neonates with FI. Full-term neonates (gestational age, GA >36 weeks) with
lower than 1 week of age were included. Data were investigated and compared with the mode of delivery.

Results: In this study, 46 neonates were included and their characteristics of FI were evaluated. The most
common symptoms observed in neonates with FI were vomiting (91.3%) and abdominal distension (8.7%).
Of the total cases, 52.2% of neonates were born through Cesarean section (C-section), while 47.8% had a
vaginal delivery. All the neonates had normal APGAR (Appearance, Pulse, Grimace, Activity, and
Respiration) scores. C-section cases had more vomiting problems than vaginal delivery cases. Abdominal
distention was noted more in neonates born via vaginal delivery when compared to C-section.

Conclusion: During hospitalization after birth, refusal to feed with frequent vomiting or abdominal
distension is a common characteristic of FI in neonates. Newborns with this condition require constant
monitoring and supportive care from competent nurses.
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Introduction

The newborn infant's capacity to breastfeed by mouth is vital and achieving breastfeeding during the initial
phase of life in the maternity ward is a critical responsibility for the infant/mother pair. A full-term newborn
should be fed breast milk or formula as early as possible after birth, especially within the first hour after
birth [1]. Feeding intolerance (FI) is defined as difficulty to digest enteral feedings and is accompanied by an
increase in gastric residuals, abdominal distension, and/or reflux. It is common in preterm infants and
commonly results in feeding and gastrointestinal disruptions. FI in newborns can be a sign of a variety of
problems, ranging from minor, self-limiting illnesses to serious, life-threatening illnesses [2]. The common
cause of FI is low intestinal motility because of prematurity [3]. Enzymatic digestion, bacterial colonization,
hormonal response, and local immunity are also possible reasons for FI [4]. FI is very common among
preterm infants and its clinical symptoms include abdominal distension, vomiting, bilious gastric residuals,
occult or gross bloody stools, and are observed in nearly 29% of such neonates [5]. FI can also occur in full-
term babies with those symptoms. For term and preterm newborns, the preferred feeding option is the
mother's milk. Its distinct composition of digestive enzymes, probiotics, growth factors, and hormones aids
immature gastrointestinal functions while also protecting against microbial changes in the gut [6-7].
Mother's milk feeding is related to better feeding tolerance and may be correlated to a reduction in severe
morbidity [6]. The mode of delivery (vaginal or cesarean section) and feeding type (breastfeeding or formula
feeding) of neonates are considered the most influential factors in the development of gut microbiota [8].
Even if they are successfully weaned from parenteral nutrition, infants with bowel injuries may still be prone
to feeding difficulty due to anatomic changes, dysmotility, and developmental delay, which can affect their
ability to feed orally [9]. When treating and evaluating FI, the infant's symptoms and medical history should
be considered [10]. Neonates with necrotizing enterocolitis can also exhibit similar symptoms of FI with
vomiting, increased and bile-tinged green gastric aspirates, or decreased bowel sounds with abdominal
distention and tenderness [9]. This study is aimed at exploring the characteristics of term newborns with FI.

Materials And Methods
Patients and settings

A descriptive study was conducted on neonates at the King Hamad University Hospital. A total of 46
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neonates (gestational age, GA >36 weeks) were included. The nurse practitioner's expression of the infant's
unwillingness to feed, GA (>36 weeks) with less than 1 week of age, and the presence of FI symptoms was
also included. Preterm and term newborns with gastrointestinal anatomic malformations, cleft lip or palate,
gastroesophageal reflux disease, sepsis, and respiratory complaints were excluded from the study. The
primary goal of this study investigation was to explore FI in neonates, as well as their gravidity parity score
and delivery method. The study was conducted following the approval of the Institutional Review Board of
King Hamad University Hospital (IRB: 22-530) and consent was taken from the guardian of the neonate.

Study tool and data collection

Data collection covers the following parameters: demographic characteristics, APGAR (Appearance, Pulse,
Grimace, Activity, and Respiration) score, gravidity and parity, and mode of delivery. We excluded subjects
with missing information on FI symptoms. We further excluded preterm and term newborns with
gastrointestinal anatomic malformations, cleft lip or palate, gastroesophageal reflux disease, sepsis, and
respiratory complaints from the main analysis. After all these exclusions, the final number of newborns who
remained in the study was 46 subjects. Following data collection, all results were then briefly reviewed and
coded to ensure the comprehensibility of the results and that the statistical analysis step was appropriately
interpreted.

Statistical analysis

All the statistical analysis steps were undertaken using the SPSS Version 26 (IBM Corp., Armonk, NY)
statistical package. Means and standard deviations were used to represent the qualitative data, while
numbers and percentages were used to represent the categorical data. Parity, gravidity, and FI symptoms
were compared with the mode of delivery using cross-tabulation.

Results
Characteristics of new-born with feeding intolerance

The study was conducted on 46 neonates admitted to King Hamad University Hospital between January 2021
and January 2022. GA ranged from 36 to 42 weeks, with seven neonates at 36-38 weeks. Most of the neonates
were in the 38-40 GA group, and the remaining 15 neonates were at 40-42 weeks of GA. The mean birth
weight of the included cases was 3.16 + 0.465. Only one neonate was reported to have an APGAR score of 6,
and all the other neonates had a normal 1-min APGAR score. All the neonates had normal APGAR scores (7-
10) at 5-min APGAR scores. Of the total cases, 52.2% of neonates were born through C-sections, while 47.8%
had a vaginal delivery. For the data description of the current study, parity or gravidity was categorized into
four groups (0-1, 2, 3, and 4). In the present study, 28.3% had a gravidity score of 3 and 4 while 32.6% had a
parity score of 3, all the studied cases had signs of FI (Table ).
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Variable N (%)

Female 20 (43.5%)
Gender

Male 26 (56.5%)

36-38 7 (15.2%)
Gestational age 38-40 24 (52.2%)

40-42 15 (32.6%)
Birth weight (kg) Mean + SD 3.16 £ 0.465

6 1(2.2%)

7 2 (4.3%)
APGAR score 1 min

8 22 (47.8%)

9 21 (45.7%)

8 2 (4.3%)
APGAR score 5 min 9 22 (47.8%)

10 22 (47.8%)

C-section 24 (52.2%)
Mode of delivery

Vaginal delivery 22 (47.8%)

0-1 11 (23.9%)

2 9 (19.6%)
Gravidity

3 13 (28.3%)

4 13 (28.3%)

0-1 13 (28.3%)

2 9 (19.6%)
Parity

3 15 (32.6%)

4 9 (19.6%)

TABLE 1: Characteristics of newborns with FI.

SD: standard deviation, N: numbers; APGAR: Appearance, Pulse, Grimace, Activity, and Respiration; FI: feeding intolerance

Symptoms of feeding intolerance

The most common symptoms observed in neonates with FI were abdominal distension (8.7%) and vomiting
(91.3%). Forty-two of the cases had vomiting and only four had abdominal distension (Figure ).
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FIGURE 1: Symptoms of FI.

Fl, feeding intolerance

B Abdominal distension

B Vomiting

Comparison based on the mode of delivery

When comparing vomiting, C-section cases had more vomiting problems than vaginal delivery cases. Among
the four abdominal distension cases, three were vaginal deliveries, and only one had a C-section. It has been

observed that the highest gravidity score was observed in mothers who had a C-section and 40.9% of the

vaginal delivery cases had a gravidity score of three (Table 2).

Variable

Gravidity

Parity

4

Abdominal distension
Feeding intolerance
Vomiting

C-section

3 (12.5%)

6 (25%)

4 (16.7%)

11 (45.8%)
4 (16.7%)

6 (25%)

6 (25%)

8 (33.3%)

1(0.04%)

23 (0.96%)

Vaginal delivery
8 (36.4%)
3(13.6%)

9 (40.9%)
2(9.1%)

9 (40.9%)
3(13.6%)

9 (40.9%)
1(4.5%)
3(0.14%)

19 (0.86%)

TABLE 2: Comparison of gravidity, parity, and Fl based on the mode of delivery.

Fl, feeding intolerance

Discussion

The newborn must quickly adapt from receiving all nutrients through the placenta to receiving them orally

after delivery, hence gastrointestinal adaptation is critical. It is a vital stage for the neonate because many

organ systems undergo substantial adaptations to meet the extrauterine environment [11-12]. Vomiting in
the days following birth is common. In our study, the observed symptoms of FI were recurrent vomiting and

abdominal distension. Vomiting was found to be more common than abdominal distension. Moreover,

vomiting is considered the main accompanying symptom in early newborns with abdominal distention [13].
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Vomiting related to exchange transfusions rarely persists for more than a few hours. The rapidity with which
vomiting ceased in babies with gastric irritation was dependent upon the effectiveness with which irritant
material was removed. During the early newborn period, however, some infants suffer recurrent vomiting
and feeding refusal. Recurrent copious vomiting with reluctance to feed orally is concerning, despite a
satisfactory clinical state. We analyzed the characteristics of newborns with FI and compared the
characteristics with the delivery method. Vomiting, if interpreted to include regurgitation, is the most
common sign encountered in the newly born. Vomiting in the newborn may be due to a specific cause or it
may be evidence of general systemic disease. There is general agreement that regurgitation and vomiting in
the newborn may be due to errors or difficulties in feeding management, fluid and other material swallowed
during delivery, infection, or an intracranial lesion [14]. In 2011, Li et al. explained that gastroesophageal
reflux, excessive feeding volume, sepsis, increased intracranial pressure, pyelonephritis, anatomic insults,
endocrine derangements inguinal hernia, and inborn errors of metabolism are all among the differential
diagnosis of FI with frequent vomiting [14]. With a thorough history and physical examination, it is possible
to narrow down a diagnostic path and avoid unneeded testing.

In our study, most of the abdominal distension cases were born through vaginal delivery. However, not many
differences were observed. Abdominal distention is a common indicator of FI in newborns and can be life-
threatening in severe cases. In addition to congenital megacolon, sepsis was the main cause of abdominal
distension in full-term newborns [13]. A study conducted by Boo et al. confirmed that modes of delivery,
APGAR score at 1 min, sex, ethnicity, history of resuscitation at birth, birth weight, gestation, and multiple
pregnancies were not significantly associated with feed intolerance [15]. This finding correlates with our
results. In our study, all the newborns had normal APGAR scores.

Although we described a disease rather than defining risk factors, the study's main weakness was the limited
sample size. We believe that the number of newborns in this study is insufficient to conduct statistical
testing. To elucidate the factors linked with feeding resistance in neonates, more research in major birth
centers and sufficient follow-up data are needed.

Conclusions

What we found in this study was that during hospitalization after birth in the maternity unit, refusal to feed
is a common manifestation of FI. Even though our data was limited, vomiting was the most common
manifestation of FI. Furthermore, there were only a few cases of abdominal distension. Further studies are
needed on a larger population of neonatal centers to explore those manifestations as they can have very
serious complications on neonates.
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