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Background/Aims

This study was conducted with objectives of assessing subtypes of irritable bowel syndrome (IBS) in children aged 10-16 years,

their symptomatology and gender differences.

Methods

For this survey, 107 children who fulfilled Rome Il criteria for IBS and 1,610 healthy controls were recruited from 8 randomly
selected schools, in 4 provinces in Sri Lanka. Data was collected using a previously validated, self administered questionnaire.

Results

Constipation predominant, diarrhea predominant and mixed
subtyped IBS had a lower prevalence (17.8%). IBS was more
flatulence, burping, headache and limb pain were significan

Conclusions

type IBS were almost equally distributed (27%-28%), while un-
common in girls (59.8% vs 40.2% in boys, P = 0.001). Bloating,
tly higher in affected children (P < 0.05).

This study highlights the distribution of IBS subtypes among Sri Lankan children and adolescents and its female preponder-
ance. This study also shows a higher prevalence of other intestinal-related and extraintestinal somatic symptoms among af-

fected children.
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Introduction

Irritable bowel syndrome (IBS) is a functional gastrointes-
tinal disease (FGID), characterized by abdominal pain and al-
tered bowel habits. Available epidemiological studies have re-
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ported IBS in 7%-14% of school children.'” Office-based studies
using Rome criteria have found IBS in 21%-45% of children
with recurrent abdominal pain."” These studies have highlighted
the high burden of the disease, both in the community and re-
ferral centres. Furthermore, IBS has a significant impact on qual-

ity of life of affected children.”
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Previous adult studies have demonstrated a higher preva-
lence of IBS in females.” Furthermore, females seek health care
for IBS more often than males."’ Gender difference in sympto-
matology and associated features has been overlooked in pedia-
tric studies.

Altered bowel habits (altered bowel frequency and consis-
tency) are among the cardinal features of IBS. Rome II1 criteria
for adults have classified IBS in to constipation predominant IBS
(IBS-C), diarrhea predominant IBS (IBS-D), mixed IBS (IBS-M)
and unsubtyped IBS (IBS-U), depending on the stool consis-
tency." However, such a classification has not been specified for
IBS in children."” Despite this, a recent study in children has
sub-typed IBS to IBS-C, IBS-D, IBS-M and IBS-U using adult
criteria.” According to previous studies, the commonest IBS sub-
type seen in both children and adults was IBS-M.>"

Classification of IBS into relevant subgroup is important
since clinical features and managements vary between different
subtypes. Many recently developed drugs in adults were devel-
oped based on IBS subtype.'*"” For example; alosetron was de-
veloped to treat IBS-D,'* while linaclotide'™'® and lubiprostone'”
were used to treat IBS-C. Therefore, it is fundamental to identify
subtypes of IBS in children since most future treatment strategies
will target on specific IBS subtype.

The current research was conducted with the objectives of
characterizing subtypes of IBS in children and identifying gender
differences in the symptomatology. To our knowledge, this is the
first pediatric study to analyse bowel habits and symptom charac-
teristics in different IBS subtypes.

Materials and Methods

This is an island-wide survey, conducted in 8 randomly se-

Table 1. Diagnostic Criteria for Irritable Bowel Syndrome and Subtypes

IBS Subtypes and Symptomatology

lected schools, in 4 randomly selected provinces (out of 9 prov-
inces) in Sri Lanka. In each school, 2 classes each were selected
from academic years (grades) 6-11 (12 classes from each school).
All students in selected classes, present during the day of the sur-
vey, were included.

Information regarding abdominal pain characteristics, bowel
habits and associated symptoms were collected using a self ad-
ministered questionnaire. The questionnaire was developed based
on Rome III diagnostic questionnaire for pediatric functional
gastrointestinal disorders'® and has previously been pretested for
Sri Lankan children and used in an epidemiological survey.’ The
questionnaire was in native language and easy to understand.
School administration and parents were informed before the
study and consents were obtained. The questionnaire was dis-
tributed in an examination setting to ensure confidentiality and
privacy. Children were given unlimited time to fill the ques-
tionnaire and verifications were provided by research assistants.

IBS was diagnosed using Rome III criteria for pediatric
FGID'" and subtyping was done using criteria described by
Longstreth et al (Table n.!

Exclusion criteria were (1) functional gastrointestinal dis-
orders other than IBS, (2) chronic disorders needing long term
medication other than IBS, (3) disabled children, (4) children
with learning difficulties and (5) children who had received drugs
that modify bowel habits during previous month. Ethical Review
Committee of the Sri Lanka College of pediatricians approved
this study protocol.

Statistical Methods

Data were analysed using Epilnfo (Epilnfo 6, version 6.04
[1996]; Centres of Disease Control and Prevention, Atlanta,
Georgia, USA and World Health Organization, Geneva,

Rome III criteria for pediatric IBS"

Abdominal discomfort or pain that occurs at least once per week for more than 2 months associated with at least 2 of the following three features for

at least 25% of the time;

(1) Abdominal pain improved with defecation

(2) Onset associated with change in stool frequency

(3) Onset associated with a change in consistency of stools

Subtypes of IBS"!

(1) Constipation predominant IBS - hard or lumpy stools = 25% and loose (mushy) or watery stools < 25% of bowel movements

(2) Diarrhea predominant IBS - loose (mushy) stools or watery stools = 25% and hard or lumpy stools < 25% of bowel movements
(3) Mixed IBS - hard or lumpy = 25% and loose (mushy) or watery stools = 25% of bowel movements
(4) Unsubtyped IBS - insufficient abnormality of stool consistency to meet criteria for IBS-C, IBS-D or IBS-M

IBS, irritable bowel syndrome; IBS-C, constipation predominant IBS; IBS-D, diarrhea predominant IBS; IBS-M, mixed IBS.
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Switzerland). A P < 0.05 was taken as significant. Multiple lo-
gistic regression analysis was performed on variables which
showed significant associations with IBS during univariate analy-

SiS.

Results

During the survey, 2,180 questionnaires were distributed
and all of them were returned. A total of 1,717 children (boys 950
[55.3%], mean age 13.4 = 1.7 [SD] years) were included in the
final analysis. Seventeen incompletely filled questionnaires and
446 children with FGID other than IBS were excluded from the
analysis.

Hundred and seven children had IBS (mean age 12.9 = 1.8

Table 2. Subtypes of Irritable Bowel Syndrome According to Sex

IBS subtype Male Female Total
IBS-C (n [%]) 8(27.6)  21(724) 29 (27.1)
IBS-D (n [%]) 13 (43.3) 17 (56.7) 30 (28.0)
IBS-M (n [%]) 13 (44.8) 16 (55.2) 29 (27.1)
IBS-U (n [%]) 9(47.4)  10(52.6) 19 (17.8)
IBS-Total (n [%]) 43 (40.2) 64 (59.8)" 107 (100.0)

“Female vs male, P < 0.01 (unpaired ¢ test).
IBS, irritable bowel syndrome; IBS-C, constipation predominant IBS; IBS-D,
diarrhea predominant IBS; IBS-M, mixed IBS; IBS-U, unsubtyped IBS.

[SD] years). They were compared with 1,610 children without
FGID (mean age 13.5 = 1.7 [SD] years).

Irritable Bowel Syndrome and Sex Distribu-
tion

Table 2 shows the distribution of IBS subtypes according to
sex. When mean predicted probabilities of IBS were plotted
against the age (Figure), IBS was significantly higher among
girls in all age groups (P < 0.01). There was a significant neg-

Mean predicted probability
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Figure. Mean predicted probabilities of irritable bowel syndrome

according to age and sex. *P < 0.01, Girls vs boys (unpaired # test).

Table 3. Abdominal Pain Characteristics in Children With Irritable Bowel Syndrome

IBS-C IBS-D IBS-M IBS-U IBS-Total

Frequency of pain (n [%])

Once per wk 12 (41.4) 15 (50.0) 10 (34.5) 7 (36.8) 44 (41.1)

Several times per wk 14 (48.3) 15(50.0) 17 (58.6) 12 (63.2) 58(54.2)

Everyday 3(10.3) 0(0.0) 2(6.9) 0(0.0) 5(4.7)
Duration of a pain episodes (n [%])

Less than 1 hr 13 (44.8) 19 (63.3) 15 (51.7) 12 (63.2) 59 (55.1)

1-2 hr 8 (27.6) 9 (30.0) 9(31.0) 5(26.3) 31(29.0)

3-4 hr 4(13.8) 0(0.0) 2(6.9) 2(10.5) 8 (7.5)

Most of the day 4(13.8) 2(6.7) 3(10.3) 0(0.0) 9(8.4)
Severity of pain (n [%])

Mild 9 (31.0) 4(13.3) 2(6.9) 5(26.3) 20 (18.7)

Moderate 13 (44.8) 25 (83.3) 18 (62.1) 11 (58.0) 67 (62.6)

Severe 7 (24.1) 1(3.3)" 9 (31.0) 3(15.7) 20 (18.7)
Location of pain (n [%])

Upper abdomen 8 (27.6) 6(20.0) 8 (27.6) 4(21.1) 26 (24.3)

Lower abdomen 11 (37.9) 16 (53.3) 11 (37.9) 12 (63.2) 50 (46.7)

Both 10 (34.5) 8 (26.7) 10 (34.5) 3(15.7) 31(29.0)

P = 0.023, compared to other 3 types (unpaired # test).

IBS, irritable bowel syndrome; IBS-C, constipation predominant IBS; IBS-D, diarrhea predominant IBS; IBS-M, mixed IBS; IBS-U, unsubtyped IBS.
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ative correlation between probability of developing IBS and age,
in both genders (Figure).

Following multiple logistic regression analysis, female sex
(adjusted OR, 1.9; 95% CI, 1.3-2.8, P = 0.002) and age (OR,
0.83; 95% CI, 0.74-0.93; P = 0.002) remained to be sig-
nificantly associated with IBS.

Abdominal Pain Characteristics of Irritable Bo-
wel Syndrome

Table 3 shows abdominal pain characteristics in children
with IBS. Severe pain was less common in children with IBS-D

compared to other 3 subtypes.

Bowel Habits in Children With Irritable Bowel Syn-
drome

Regular bowel habits of children with IBS are shown in
Table 4. The bowel habits reported in this table were present dur-

ing the last 2 months prior to collecting data.

Intestinal-related and Extra-intestinal Symptoms
Associated With Irritable Bowel Syndrome
Intestinal-related symptoms and extra-intestinal symptoms

were present in significantly higher proportions in children with

all types of IBS (Table 5).

IBS Subtypes and Symptomatology

Intestinal-related symptoms (bloating, loss of appetite, nau-
sea, vomiting, flatulence and burping), and extraintestinal symp-
toms (headache, sleeping difficulties, limb pain and photophobia)
were compared between boys and girls with IBS. Only symptom
that showed a significant gender difference was burping (boys 24
[56%] vs girls 16 [25%], P = 0.002).

Impact on Education

Out of 107 children with IBS, 50 (46.7%) had missed school
at least one day during previous 2 months compared to that of 86
(5.3%) among controls (P < 0.0001, unpaired # test).

Discussion

To the best of our knowledge, this is the first pediatric study
that has described bowel habits and symptoms according to dif-
ferent subtypes of IBS. In this study, IBS-C, IBS-D and IBS-M
were equally distributed, while IBS-U had a lower prevalence.
IBS was commoner among females and it negatively correlated
with age. Other intestinal-related and extraintestinal symptoms
were significantly higher in children with IBS.

IBS is a common abdominal pain predominant FGID among
children'™ and adults.'”*" A previous pediatric study using Rome
III criteria has reported IBS in 7% of Sri Lankan children.’

Table 4. Bowel Habits According to Subtypes of Irritable Bowel Syndrome

IBS-C IBS-D IBS-M IBS-U IBS-Total

Frequency of defecation (n [%])

< 3 per wk 10 (34.5) 0(0.0) 10 (34.5) 2(10.5) 22 (20.6)

3-6 per wk 5(17.2) 1(3.3) 2(6.9) 3(15.8) 11(10.3)

Once daily 10 (34.5) 12 (40.0) 13 (44.8) 11(57.9) 46 (42.9)

2-3 per day 4(13.8) 9.(30.0) 2(6.9) 3(15.8) 18 (16.8)

> 3 per day 0(0.0) 8 (26.7) 2(6.9) 0(0.0) 10 (9.3)
Stool consistency (n [%])

Hard 6(20.7) 0 (0.0) 4(13.8) 0 (0.0) 10 (9.3)

Normal 21 (72.4) 22 (73.3) 15 (51.7) 17 (89.5) 75 (70.1)

Very soft/mushy 0(0.0) 6 (20.0) 6(20.7) 0 (0.0) 12 (11.2)

Changing 2(6.9) 2(6.7) 4(13.8) 2(10.5) 10 (9.3)
Large diameter stools (n [%]) 6(20.7) 4(13.3) 9 (31.0) 2(10.5) 21(19.6)
Withholding posture (n [%]) 9(31.0) 8 (26.7) 9(31.0) 3(15.8) 29 (27.1)
Pain during defecation (n [%]) 11 (37.9) 10 (33.3) 10 (34.5) 3(15.8) 34 (31.8)
Straining (n [%]) 23 (79.3) 22 (73.3) 20 (69.0) 13 (68.4) 78 (72.9)
Urgency (n [%]) 24 (82.8) 20 (66.7) 18 (62.1) 13 (68.4) 75 (70.1)
Feeling of incomplete evacuation (n [%]) 20 (69.0) 22(73.3) 21(72.4) 11(57.9) 74 (69.2)
Fecal incontinence (n [%]) 4(13.8) 1(3.3) 2(6.9) 0(0.0) 7(6.5)
Mucoid stools (n [%]) 10 (34.5) 17 (56.7) 13 (44.8) 7 (36.8) 47 (43.9)

IBS, irritable bowel syndrome; IBS-C, constipation predominant IBS; IBS-D, diarrhea predominant IBS; IBS-M, mixed IBS; IBS-U, unsubtyped IBS.
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Table 5. Intestinal-related and Extraintestinal Symptoms Associated With Irritable Bowel Syndrome

IBS-C IBS-D IBS-M IBS-U IBS-Total Controls
Intestinal symptoms (n [%])
Bloating 20 (68.9)° 15 (50.0)° 21 (72.4)° 6 (31.6)° 62 (57.9)° 86 (5.3)
Loss of appetite 7 (24.1)° 7 (23.3)° 11 (37.9) 6 (31.6)° 31 (29.0)° 75 (4.7)
Nausea 8 (27.6)° 10 (33.3)° 8 (27.6)° 42L1) 30 (28.0)° 49 (3.0)
Vomiting 6 (20.7)° 3 (10.0)° 7 (24.1)° 1(5.3) 17 (15.9) 13 (0.8)
Excessive flatus 19 (65.5)° 21 (70.0)° 16 (55.2)° 11 (57.9) 67 (62.6) 254 (15.8)
Burping 10 (34.5)" 13 (43.3)° 10 (34.5)° 7 (36.8) 40 (37.3)° 284 (17.6)
Extra-intestinal symptoms (n [%])
Headache 17 (58.2)° 13 (43.3)° 11 (37.9) 6 (31.6)° 47 (43.9)° 104 (6.4)
Sleeping difficulty 15 (51.7)° 9 (30.0)° 16 (55.2)¢ 42L1Y 44 (41.1)° 57(3.5)
Limb pain 11 (37.9) 16 (53.3)° 17 (58.6)° 9 (47.4)° 53 (49.5)° 132 (8.2)
Photophobia 8(27.6)° 7(23.3)° 9 (31.0)° 5(26.3)° 29 (27.1) 30 (1.9)

P < 0.05,"P < 0.001 and ‘P < 0.0001 compared to controls (unpaired  test).

IBS, irritable bowel syndrome; IBS-C, constipation predominant IBS; IBS-D, diarrhea predominant IBS; IBS-M, mixed IBS; IBS-U, unsubtyped IBS.

Distribution of IBS subtypes in the present study was similar to
that reported previously.” Identification of IBS subtypes is be-
coming important in clinical practice and research, since pharma-
cological management of IBS is becoming more specific and
most new therapies are developed targeting specific IBS sub-
types. Therefore, it is important to use this classification in the fu-
ture, when evaluating affected children.

In this study, IBS was more common among girls. This is
similar to the previous adult studies which have also shown fe-
male preponderance.”’ Differences in activities of male and fe-
male gonadal hormone have been suggested as a possible cause
for this difference.”’ However previous pediatric studies failed to
show a gender difference in IBS."” Small sample size’ and
younger age of children,” may have contributed to this. We also
noted that IBS-C was more prevalent among girls which was sim-
ilar to an adult study.” Contrary to these findings, another adult
study using Rome II1 criteria have found no gender difference in
prevalence of subtypes.”

We found a linear reduction in probability of developing IBS
as children became older, in both girls and boys. Such correlation
has been previously demonstrated in children with defecation dis-
orders such as constipation.”

Analysis of symptoms has shown that the majority of affected
children had abdominal pain several times a week which lasted
for less than one hour. Severity was highest among children with
IBS-M (31%) and it was significantly lower in IBS-D (3.3%).
Previous adult studies have also shown the highest pain severity
in IBS-M when using Rome I1I criteria” and alternating IBS,

which is similar to IBS-M type, when using Rome II criteria.”*

In our study, regular bowel habits of affected children were
compatible with IBS subtype. More than one-third of children
with IBS-C had bowel motions less than 3 times per week and
more than 50% with IBS-D had opened bowel several times per
day. Furthermore, no one in the IBS-C group had very soft or
mushy stools and none of the children with IBS-D had hard
stools. These observations showed general trend of bowel habits
towards constipation or diarrhea were in keeping with the clinical
diagnosis. Furthermore, we also found that the supportive symp-
toms of IBS, such as straining, urgency, feeling of incomplete
evacuation and mucoid stools were common in children with all
subtypes of IBS. Two previous studies have shown that straining
and urgency are common clinical features in children with IBS. b
However, prevalence of these 2 symptoms, in previous studies,
was lower compared to our findings. Contrast to this, adult stud-
ies have shown that over 80% of patients with all subtypes have
straining, urgency and sense of incomplete evacuation.” These
are troublesome symptoms causing significant distress and
should not be overlooked in the clinical evaluation.

Intestinal-related symptoms such as bloating, loss of appetite,
nausea, vomiting, flatulence and burping were significantly high-
er in all IBS subtypes compared to controls. Our results are com-
patible with previous studies which have shown that bloating is an
important problem among both children and adults with IBS."*’
Another study, conducted among adults attending a specialized
gastroenterology clinic, has shown that bloating is a predictor of
severity of IBS.” Similar to our study, one previous study in pa-
tients with IBS-C has shown more bloating in affected indivi-

duals.”’ In the current study, other features of abnormal gastro-
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intestinal gas handling, such as burping and flatulence, were also
common among children with IBS. These clinical features have
not been studied in details in children with IBS previously. Serra
et al”® have demonstrated impaired transit and tolerance of gas in
adults with IBS. It is possible that children with IBS have abnor-
mal expulsion of intestinal gas due to altered gastrointestinal
motility. Analysis of gender differences showed burping more
commonly in boys. Similarly, a previous study in Mexico has re-
ported higher prevalence of burping in males.”” Contrary to our
finding, previous adult studies have reported bloating more com-
monly in females with IBS.**"

FExtraintestinal symptoms, such as somatic pain and dis-
comfort, are important predictors of disease severity in IBS.”
According to adult data, two-thirds of patients with IBS suffer
from extraintestinal symptoms.”' In the current study, headache,
sleeping difficulty, limb pain, and photophobia were significantly
commoner among children with all four subtypes of IBS. Similar
to our results, Dong et al’ also found headache and sleeping diffi-
culty in a higher percentage in affected children. An adult study
using Somatic Symptom Checklist has also shown that symptoms
such as headache, insomnia and eye pain are common among a
community sample of IBS. According to that study, there is a sig-
nificant association between somatization and IBS.* High preva-
lence of somatic symptoms in our children with IBS is suggestive
of a similar association in pediatric population. Somatization is
believed to be more common among females,”™* however we
failed to demonstrate any significant symptom predilection to a
particular gender. Somatization of our study sample of 10-16
years old is probably different from mature adults and this may
have resulted in lack of difference.

This study also demonstrated the impact of IBS on schooling
of affected children. Significantly higher percentage of children
with IBS has missed school during previous 2 months compared
to that of healthy controls. Therefore, it is possible that abdominal
pain, altered bowel habits and extraintestinal symptoms may have
disturbed daily functions of affected children in our sample, pre-
venting them from attending school.

The main drawback in this questionnaire based survey was the
inability to rule out organic disorders. Previous study conducted in
Sri Lankan children has reported organic disorders in 11% of chil-
dren with recurrent abdominal pain.” We expect a similar percent-
age of organic disorders in this group of children. Nonetheless,
most of the previous epidemiological studies done among adults
and children have used a similar methodology.”*"****"

In conclusion, this study shows the distribution of IBS sub-

IBS Subtypes and Symptomatology

types in 10-16 year olds, their symptom characteristics, and bowel
habits. IBS-C, IBS-D and IBS-M have almost equal distribution
while IBS-U has a relatively lower prevalence. Girls are more
commonly affected than boys. Intestinal-related symptoms and
extraintestinal symptoms are significantly more common in those
with IBS, indicating higher occurrence of somatisation among af-

fected children.
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