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Abstract
Background The prevalence of functional gastrointestinal disor-
ders (FGIDs) is increasing among students in Indonesia. More 
adolescents came to the clinic with symptoms of functional 
constipation (FC), irritable bowel syndrome (IBS), and functional 
dyspepsia (FD).
Objective To analyze the relationship between the nutritional 
status, dietary pattern, and physical activity with the incidence 
of the FGIDs among Indonesian junior high school students.
Methods A cross-sectional study, consisting of 292 students aged 
11 to 14 years were recruited in March 2018. Questionnaires on 
the ROME Criteria for FGIDs, dietary patterns, and physical 
activity were distributed to the students’ parents and returned 
in 24 hours.
Results The overall prevalence of FGIDs in this study was 26.4%. 
Among 292 junior high school students, 19.5% were diagnosed 
with FC, 6.2% with IBS, and 17.5% with FD. Overnourishment 
(overweight or obese) was found in 51.4% of the subjects. A 
significant association was found between FC and overnutrition 
(OR 2.27; 95%CI 1.21 to 4.28; P=0.011). Nutritional status did 
not affect the incidence of IBS nor FD. Rarely eating breakfast 
significantly increase the occurrence of FD (OR 4.80; 95%CI 
1.61 to 13.25; P=0.004). No significant association between 
dietary patterns and physical activity with the prevalence of the 
other FGIDs.
Conclusion Nutritional status does not significantly affect the 
prevalence of IBS and FD. Overnourishment is associated with 
increased occurrence of FC. Eating breakfast twice weekly or 
more may reduce the probability of FD. Lack of healthy dietary 
pattern and physical activity are not correlated with other FGIDs.
[Paediatr Indones. 2022;62:243-8 DOI: 10.14238/
pi62.4.2022.243-8].
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Functional gastrointestinal disorders (FGIDs) 
are common among patients referred to 
gastroenterologists, accounting for about 
40% of polyclinic patients.1 There are three 

types of FGIDs: functional constipation (FC), irritable 
bowel syndrome (IBS), and functional dyspepsia 
(FD). Typically, these FGIDs are diagnosed with the 
Rome criteria.1,2 The FGIDs can result in decreased 
quality of life if they continue without an appropriate 
diagnosis and treatment plan.2

Constipation is defined as an incomplete, 
unsatisfactory, or difficult defecation while FC is 
constipation without any detectable secondary 
causes.3 The prevalence of constipation in Indonesia 
has reached up to 10%, and FC accounts for the 
majority of those cases. Children with FC have 
neither anatomical nor hormonal abnormalities 
that might explain the constipation. It is common 
for children to suffer FC, which results in emotional 
and physical suffering that might have a long-term 
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impact on the child if left undiagnosed.4,5 Moreover, 
in past decades, children were more prone to develop 
FC due to poor dietary habits and obesity resulting 
from a more sedentary lifestyle, increasing portion size, 
and decrease in physical activities.6,7 Irritable bowel 
syndrome is another functional gastrointestinal disorder 
(FGID) characterized by altered bowel habits and 
abdominal pain. Other notable features are bloating, 
abdominal distention, constipation, and diarrhea.8 
A previous study on senior high school Indonesian 
students revealed that around 6% of senior high school 
students in Jakarta suffered IBS.9 Subsequently, a review 
revealed that 24.8 to 42% of children with IBS were 
obese. However, the exact association between IBS 
and obesity remains controversial.10 The third type of 
FGID is the FD, characterized by recurrent abdominal 
discomfort and pain. These symptoms are not related to 
bowel movements and have no organic nor biochemical 
etiology that can explain the occurrence of symptoms. 
The prevalence of FD in children is 3-27% based on 
ROME III criteria.11,12 A previous study among adults 
in Jakarta found that 58.1% had dyspeptic syndrome 
and obesity might increase the risk of gastrointestinal 
symptoms.13,14

Psychological stress is linked with FGIDs and 
we believe that students are at risk of developing the 
disease.15 Moreover, these days, the number of children 
who are overweight and obese keeps increasing due to 
the growing number of fast-food outlets and convenient 
transportation services, resulting in a more sedentary 
lifestyle. In Indonesia, studies about FGIDs have been 
limited, especially in pediatric populations.  

Methods

This cross-sectional study took place at a local junior 
high school in Jakarta in March 2018. Following 
retrieval of written informed consent from parents 
or guardians, the subjects’ heights and weights were 
measured using calibrated body weight (Seca-Germany 
703) and height scales (Seca-Germany 217). Nutritional 
status was calculated with the following formula: weight 
for height (%) = [(weight of the subject)/ideal weight 
for height)] x 100% and classified into three categories: 
undernourished (≤90%), well-nourished (≥91-109%), 
and overnourished (overweight/obese; ≥110%).16 

The subjects’ parents were instructed to fill 

questionnaires consisting of three parts: the translated 
Rome questionnaire, adapted from the Questionnaire 
on Pediatric Gastrointestinal Symptoms, Rome III Version 
(QPGS-RIII) to evaluate FC, IBS, and FD,17 dietary 
pattern, and physical activity status, adapted with 
modification from Intan’s study.18 The dietary pattern 
questionnaire had four parts: breakfast habit, snack 
habit, fast food habit, and fiber-rich food habits. In 
addition, physical activity included two questions, 
whether the subject routinely exercise and how many 
hours in a week the subject usually exercise. This study 
was approved by the Academic Writing Team, Faculty 
of Medicine, University of Indonesia. SPSS ver. 24.0 was 
used for statistical analysis. Chi-square test was used to 
analyze for associations between FC/IBS/FD with the 
nutritional status and the dietary patterns.

Results

A total of 294 informed consent forms were distributed 
and returned. Two children were excluded due to the 
presence of chronic illness which might affect the 
overall results of the questionnaire. Hence, 292 subjects 
were included in the final analysis. The characteristics 
of subjects are summarized in Table 1. All students were 
aged between 11 and 14 years. There were slightly more 
female subjects (53.8%) than male subjects (46.2%). 
The school grades were similarly distributed between 
the two grades, with 50.7% in 7th grade and the 
remaining in 8th grade. Fifty-seven (19.5%) subjects 
fulfilled the Rome criteria for FC, while 18 (6.2%) 
subjects and 51 (17.5%) subjects fulfilled the IBS and 
FD criteria, respectively. Only 1 student had IBS and 
FD concurrently.

The majority of our subjects were overweight or 
obese (150 subjects; 51.4%), followed by normoweight 
(112 subjects; 38.4%), and undernourished (30 subjects; 
10.2%). The analyses of FGIDs and nutritional status 
are shown in Table 2. Subjects with suspected FGIDs 
were mostly comprised of children with normoweight 
and overnourished children. Overnourishment was 
significantly associated with FC (P=0.011), whereas 
undernourishment was not. Despite the significant 
p-value of normal children (P=0.026), the OR value of 
1.00 showed no significant association between FC and 
normoweight. On the other hand, IBS and FD did not 
have any significant associations with nutritional status.
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Table 1. Demographic characteristics and prevalence of 
functional gastrointestinal disorders

Characteristics (n=292)

Gender, n (%)
Male
Female

135 (46.2)
157 (53.8)

Grade, n (%)
7th grade
8th grade

148 (50.7)
144 (49.3)

Median age (range), years 13.0 (11.0-14.0)

FC, n (%)
Yes
No

57 (19.5)
235 (80.5)

IBS, n (%)
Yes
No

18 (6.2)
274 (93.8)

FD, n (%)
Yes
No

51 (17.5)
241 (82.5)

Overlapped, n (%) 1 (0.3)

FC=functional constipation; IBS=irritable bowel syndrome;  
FD= Functional dyspepsia. 

The analysis of FGIDs and dietary pattern is 
shown in Table 3. Subjects’ habits of eating breakfast, 
consumption of vegetables/fruits and physical activity 
were not significantly associated with functional 
constipation (FC) nor with IBS. However, FD had a 
significant association with rarely eating breakfast.  

Discussion

The prevalence of FC, IBS, and FD in this study were 
19.5%, 6.2%, and 17.5%, respectively. Our findings 
were similar with a study which observed constipation 
in 19.9% of the elementary school children in West 
Sumatera, Indonesia.4 In contrast, we had fewer IBS 
subjects compared to a consensus on IBS management 
in 2013, in which 10.5% of subjects were suspected 
to have IBS.19 A study in senior high school students 
in Palembang, South Sumatera, Indonesia, showed 
that 58/180 (32.2%) subjects were suspected to have 
IBS, which was notably higher than in our study.9 
Furthermore, a previous study showed that the 
prevalence of FD among 548 children ranging from 
1- to 14-years-old was 70.73%, which was much higher 
compared to our population.20 The discrepancies 
might be explained by the fact that our population 
was limited to junior high school students. Thus, the 

age homogeneity would not be representive of a wider 
age range.

A significant association was found between 
overweight/obese children and FC, similar to West 
and North Sumatera studies.4,21 A study also found 
that 23% of obese children had constipation, and 
hyperglycemia was found to play an important role 
in the occurrence of constipation.22 In addition, a 
previous study noted that obesity was one of the several 
factors contributing to dietary influence on IBS.23 
Functional dyspepsia was not significantly associated 
with nutritional status. A study among children with 
FGIDs (functional abdominal pain, IBS, and FD) found 
that obesity was associated with abdominal pain, higher 
pain frequency, pain intensity, school absenteeism, and 
interruptions in daily activities compared to non-obese 
subjects.24 However, the lack of an association in our 
study which might have been due to the low prevalence 
of FD subjects.

There was no significant association between 
FC or IBS with any dietary pattern. This finding is 
interesting, as habits like eating breakfast are known 
to help initiate bowel movements due to activation of 
gastro-colic reflex, approximately 30 minutes after a 
meal. Surprisingly, we found that the highest proportion 
of children with FC (29.6%) ate breakfast at least 6 days 
per week, albeit non-significantly. We suggest further 
study on the content of the breakfast to further evaluate 
the cause of FC in this school setting. In addition, we 
found that subjects who consumed fiber-rich foods 
regularly dominated the FC-suspected group. Studies 
found a direct relationship between low fiber intake 
and childhood constipation. The fiber intake must be 
accompanied by adequate hydration to improve the 
stool pattern.25,26 Another contributing factor was 
the fiber itself. Dietary fiber may be water-soluble or 
-insoluble. A review stated that only water-soluble 
fibers improve IBS symptoms.27

For subjects with suspected FD, we found a 
statistically significant association with rarely eating 
breakfast. A study in South China rural area found that 
75% of patients with FD had poor dietary behaviors, 
especially irregular mealtimes. Subjects who did not eat 
breakfast complained of epigastric pain syndrome (EPS) 
and postprandial distress associated with FD more 
often.28 Epigastric pain syndrome is one of the subtypes 
for FD. Manifestations of EPS fulfill one or both of the 
following symptoms: a. moderate degree pain or burning 
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centered in the upper abdominal at least once per 
week; b. the pain is intermittent; c. pain or burning are 
not originated from other abdominal or chest regions;  
d. defecation or passage of flatus cannot relieve 
symptoms; e. unsatisfied the criteria for gallbladder and 
sphincter of Oddi’s disorders. Diets rich in fruits and 
vegetables should improve symptoms of FD, which was 
in contrast with our results. A Taiwan study of 4,275 
subjects, observed significant improvement in subjects 
with fiber-rich dietary habits.29

We found no statistically significant association 
between the three FGIDs and physical activity. In 
a study involving 32,371 Hong Kong adolescents, 
constipation was more prevalent in subjects with 
insufficient physical activity.30 Moreover, exercise 
should also benefit IBS patients as it might help 
intestinal gas transit. Mild and moderate physical 
activity were linked to reduction of IBS symptoms and 
increased intestinal gas clearance.31 Physical activity 
may also benefit patients with FD through a similar 
mechanism.32

The limitation of this study was that it was 
conducted at one junior high school. A randomized 
sampling of several junior high schools throughout 
Jakarta would achieve better data representation. 
Further studies using questionnaires adapted from 
ROME IV criteria are recommended to update findings 
using the previous version.
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