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ABSTRACT

OBJECTIVE: There is growing evidence that suggests that consumption of fermentable oligosaccharides, disaccharides,
monosaccharides and polyols (FODMAPs) may result in some symptoms in certain patients with irritable bowel syndrome (IBS).
This study aims to evaluate the efficacy of a low FODMAP diet in children with IBS by comparing it with the standard diet.

METHODS: Sixty children between the ages of 6 and 18 who were diagnosed with IBS according to Rome 1V criteria were
included in this study. Randomly selected patients were divided into two groups as 30 patients on a low FODMAP diet and 30
patients on a general protective standard diet for the gastrointestinal tract. Patients were evaluated at the beginning, second
and fourth months of the study. The data of the patients were recorded in the demographic data form. Patients were asked
to score abdominal pain using the Visual Analogue Scale (VAS). The clinical status of the patient was scored by the doctor
using the Clinical Global Impression Improvement (CGI-I) scale.

RESULTS: There were no significant differences between groups about age, sex and symptom duration. When the pre-diet
VAS scores were compared, the two groups were similar. The mean decrease in VAS score after two months of diet was
3.80%£1.10 in the low FODMAP group and 2.03%1.03 in the standard group and was statistically significant. Post-dietary CGI-I
score evaluation was determined to be statistically significant between the two groups. The increase in VAS scores in the
fourth month was 2.97+1.10 points in the Low FODMAP group and 1.63+0.71 in the standard group, and was statistically
significant. CGI-I score after the diet at the 4" month was also statistically significant between the two groups.

CONCLUSION: A low FODMAP diet seems to be more effective for symptom control in IBS when compared to standard
dietary advice. Further studies are needed for the unknowns that will be used in clinical practice, such as how long the diet
will be continued and how effective it will be in which GIS diseases.
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Functional gastrointestinal disorders (FGID) are a
group of diseases in children are characterized by
chronic and recurrent complaints of the upper or low-
er gastrointestinal system, where there are no structur-
al or biochemical abnormalities, the symptoms cannot
be explained by another medical condition after proper

b0
-

evaluation, and the underlying pathophysiological mech-
anisms are not well known [1, 2]. Abnormal gastrointes-
tinal motility, visceral hypersensitivity, changes in brain
intestinal interactions, psychosocial factors and gastroin-
testinal microbiota have been reported to be effective in

the pathophysiology of FGID [3-5].
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According to Rome 4 criteria, FGID in children
and adolescents was classified as functional nausea and
vomiting, functional abdominal pain disorders, and
functional defecation disorders. Subtypes of functional
abdominal pain disorders include irritable bowel syn-
drome (IBS), functional dyspepsia, abdominal migraine,
and otherwise unspecified abdominal pain [6]. The re-
moval of lactose, fructose, caffeine, spicy and fatty foods,
carbonated drinks and gas-forming vegetables from the
diet that triggers symptoms in FGID may be beneficial
in some patients [7]. The fermentable oligo-di-monosac-
charide and polyols (FODMAPs) are difficult to absorb,
fermentable carbohydrates, with high osmotic charges.
They increase water secretion and fermentation in small
intestine and colon, resulting in short-chain fatty acid
and gas formation [8, 9]. Adult studies have shown the
efficacy of a low FODMAP diet in FGID [10, 11]. The
studies on children are limited [12].

The present study aims to evaluate the efficacy of a
low FODMAP diet in children with irritable bowel syn-
drome by comparing it with the standard diet.

MATERIALS AND METHODS

Sixty children between the ages of six and 18, who pre-
sented at the pediatric gastroenterology clinic of our
university and who were diagnosed with IBS according
to Rome IV criteria and who accepted to participate in
this study, were included in the present study. Patients
diagnosed with IBS at a similar age and gender were ran-
domized using haphazard sampling, and patients were
assigned to the groups. The study protocol was approved
by the local ethics committee (28.09.2016; 20478486-
327) and written informed consent was obtained from a
parent or legal guardian. Sample size was calculated with
power analysis. When 0=0.05 was taken, a minimum
of 30 patients were calculated for every group with the
power of 85% and effect size (d) =0.70.

Patients with alarm symptoms indicating organic
disease, such as bloody diarrhea, abdominal pain which
awakens them from sleep, fever, joint disorders, weight
loss, organomegaly on physical examination, signs of
perianal disease, malnutrition, and patients younger than
six years of age, were excluded from this study.

Patients who accepted to participate in this study were
evaluated at the beginning, second and fourth months
of this study. The data of the patients were recorded in
the demographic data form. Abdominal pain, abdominal

distention, defecation habits were questioned. Patients
were asked to score abdominal pain using the Visual An-
alogue Scale (VAS). VAS is usually 10 ¢m long, hori-
zontal or vertical line, starting with “No Pain” and ending
with “Unbearable Pain”. According to VAS, pain severity
is generally rated as O points for “no pain” and 10 points
for “worst pain imaginable”. It is generally accepted that
the vertical line is easier to understand. Patients over the
age of five have described this method as easy to under-

stand and easy to apply [13].

At the first examination, the patients were referred
to the dietitian for nutrition regulation. Nutritional lists
were prepared by the dietitian to provide protein, calorie,
vitamin and mineral intake appropriate to the age of the
patients and nutrition training was provided. Random-
ly selected patients were divided into two groups as 30
patients on a low FODMAP diet, and 30 patients on a

standard gastrointestinal tract protective diet.

Patients on a low FODMAP diet were scheduled to
be fed with a FODMAP of less than 0.5 g per meal. The
patients were given a list of prohibited and allowed foods
in their diet and recipes were suggested to increase their
compliance with the diet. The control group was provid-
ed with a healthy diet list that would avoid chocolate,
caffeine, acidic, spicy foods and high-fat foods in order
to provide age-appropriate protein, calorie, vitamin and
mineral intake. Patients who were called for control in the
second month of dietary treatment were asked to score
their pain with VAS. The clinical status of the patient
was scored by their doctor using the Clinical Global Im-
pression Improvement (CGI-I) scale [14]. CGI-I scale
was used to score symptoms, such as abdominal pain,
boalting and general well-being status of the patient. The
CGI-1is a 7-point scale that is designed to measure over-
all improvement from the baseline status. This measure
has been used in several clinical trials [15]. Scores range
from 1 (very much improved) through 4 (no change) to
7 (very much worse). The scores of “much improved” or
“very much improved” were used to define a positive re-
sponse; all other scores indicated a negative response.

At the end of the second month, dietary treatments
were discontinued. The patients were called for follow-up
two months after the discontinuation of diet therapy. In
the 4" month, patients were asked to score their pain

again with VAS. In the 4* month, the CGI-I scale was
evaluated and scored by the attending physician.

Data were evaluated using descriptive statistics (num-
ber, percentage distribution, mean, median, standard
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TABLE 1. Demographic data of the patients

Low FODMAP Standard
group group
(n=30) (n=30)
Age (Mean%SD)* 13.40+2.60 13.46+2.75
Sex M/F** 20/10 18/12
Symptom duration, month
(Mean£SD)* 9.66%6.64 13.16+9.55
Abdominal distension
Yes/no, n** 26/4 25/5
Pre-diet VAS scores* 6.7+0.77 6.53+1.14

FODMAP: Fermentable oligosaccharides, disaccharides, monosaccharides and polyols;
SD: Standard deviation; VAS: Visual analogue scale; *: T-test; **: Chi-square test.

deviation, min-max values), independent groups t-test
(student’s t-test) and chi-square test.

RESULTS

In this study, 60 patients were studied: 30 in the low FOD-
MAP group and 30 in the standard group. Demograph-
ics of the study population are detailed in Table 1. There
were no significant differences between groups regarding
age, sex and symptom duration. When the pre-dietary
VAS scores were compared, the two groups were similar.
The mean VAS score of the Low FODMAP group was
6.9740.77, and for the standard group, it was 6.53+1.14.
There was no statistical significance (p>0.05). Abdomi-
nal bloating was found to be 86.6% in the low FODMAP
group, and 83.3% in the standard group.

After two months of the diet, the decrease in the
VAS score of the two groups was evaluated. The mean
decrease in the VAS score was 3.80+1.10 in the low
FODMAP group, whereas it was 2.03+1.03 in the stan-

dard group and this was found to be statistically signif-
icant (p=0.0001) (Table 2). When CGI-I scores at two
months were evaluated, it was seen that 13 (43.3%) pa-
tients were much improved in the low FODMAP group
and only one (3.3%) patient was much improved in the
standard group. In the standard group, the highest rate
of no change was seen in 19 (63.3%) patients. In Table
3, CGI-I scores of the patients in the 2°¢ month are de-
tailed. Post-dietary CGI-I score was statistically signifi-
cant between the two groups (p=0.0001).

Increased VAS scores were evaluated two months
after (at the fourth month) the discontinuation of diet
therapy. The increase in the low FODMAP group was
2.9741.10 points, whereas the increase in the standard
group was 1.6310.71 and this was statistically signif-
icant (p=0.0001). Table 2 shows the mean VAS score
of the groups and their changes with the diet. When
the CGI-I scores at the 4™ month were evaluated, 20
(66.7%) patients were found to be minimally worse in the
low FODMAP group, while 15 (50.0%) patients were
minimally worse in the standard group. In the 4-month
post—dietary assessment, no change was observed in 14
(46.7%) patients in the standard group after cessation of
the diet (p= 0.0007). In Table 3, the CGI-I scores of the

patients at four months were detailed.

DISCUSSION

Functional gastrointestinal disorders and IBS are a sig-
nificant group of diseases that may affect individuals’
quality of life when symptoms do not diminish despite
various treatments. Nutritional habits are thought to
trigger symptoms, but can also reduce symptoms when
beware of diet [16]. Lately, and simultaneously with the
increase in the prevalence of FGID, the Western dietary
pattern has changed, with an increased intake of fructose
and fructans due to increased consumption of processed
and wheat-based foods and polyols, in response to the

TABLE 2. VAS score changes evaluated based on abdominal pain symptom at two months of diet and at four months, after the

cessation of diet

Low FODMAP
group (n=30)

Standard p
group (n=30)

Average decrease in VAS score after two months of diet

Average increase in VAS score two months after cessation of diet

3.80+1.10
2.97+1.10

2.03+1.03
1.63+0.71

0.0001
0.0001

VAS: Visual analogue scale; FODMAP: Fermentable oligosaccharides, disaccharides, monosaccharides and polyols.
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TRBLE 3. CGI-I scores after diet and two months after cessation

Low FODMAP group Standard group p
(n=30) % (n=30) %
2"-month CGI-I scores
1=very much improved 23.3 3.3
2=much improved 43.3 3.3 0.0001
3=minimally improved 20 30
4= no change 13.3 63.3
4th-month CGI-I scores
4=no change 3.3 46.7
5=minimally worse 66.7 50.0 0.0007
6=much worse 30.0 3.3

CGI-I: The Clinical Global Impression Improvement; FODMAP: Fermentable oligosaccharides, disaccharides, monosaccharides and polyols.

increased demand for sugar-free products [9]. This in-
creased intake of FODMAPs may promote the onset of
abdominal pain in children with IBS because these sub-
stances are poorly absorbed by the small intestine and are
fermented by colonic bacteria, this generates gases and
subsequently abdominal distension. Due to this, it can
be said that having a low-FODMAP diet would decrease
carbohydrate fermentation, osmotic activity and gas for-
mation in the intestinal system, therefore preventing ab-
dominal distension and pain in these children.

In recent years, the effectiveness of the low FOD-
MAP diet as one of the dietary treatments of IBS has
been investigated. A large number of studies have been
published investigating the eflicacy of a low FODMAP
diet when compared to a traditional diet in releasing IBS
symptoms in adults, but there are have not been many
conducted studies in the pediatric population. In this
study, for the pediatric population, the low FODMAP
diet was found to be effective in children with IBS.

In adults studies, it has been reported that symptoms,
such as abdominal pain, bloating, diarrhea and consti-
pation, are reduced with a low FODMAP diet of six
or eight weeks [7, 17]. Different studies in IBS patients
have shown that a low FODMAP diet reduces symp-
toms [8, 18].

The first study on children was conducted as a small
open-label pilot study in Texas, United States. Low
FODMAP diet was found to be effective in reducing

abdominal pain compared to the baseline, which is the

usual diet of the child [19].

In a study conducted with children aged 7-17, a de-
crease in symptoms was found in patients receiving a
low FODMAP diet [18], and another study found that
low FODMAP was effective in reducing IBS symp-
toms [8]. In our study, after the diet, the VAS scores
of the low FODMAP group were significantly lower
than the standard diet group. The improvement in the
low FODMAP group after two months of diet was sig-
nificantly higher than that of the standard diet group.
To our knowledge, our study is the first study in the
literature to evaluate IBS using VAS and CGI-I scores
together. These scales were used separately for different
diseases in the literature. In our study, we think that the
use of these two scales together strengthens our data.
Data on the duration of the low FODMAP diet in the
literature are also limited. We limited our diet to two
months because we thought there might be a problem
in our patients’ compliance with the diet. Continuing
the diet for longer may reduce compliance and may also
lead to nutritional deficiencies.

The data of our study were similar to the meta-anal-
ysis, which shows that a low-FODMAP diet improves
the symptoms of IBS patients and abdominal pain and
bloating symptoms of our patients regressed [11]. In a
review evaluating the effectiveness of low FODMAP
diet on growth and physiological development due to it
being a restrictive diet in children, it was stated that low
FODMAP was effective in chronic functional abdomi-
nal pain. However, there was no clear interpretation as
to how long this diet should continue. To our knowledge,
since there is no study on the nutritional effects of the
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low FODMAP diet in the literature, diet therapy was
terminated in two weeks [12]. In our study, although the
compliance of the patients with dietary treatment was
complete within two months, we had patients who stat-
ed that they could not continue the low FODMAP diet
even though their complaints regressed at two months.
This suggests that a low FODMAP diet for children
lasting more than two months will make it difficult for
them to comply with the diet.

Conclusion
The low-FODMAP diet is effective when it comes to the

management of abdominal symptoms in children who
are diagnosed with IBS. There is a need for comprehen-
sive studies to investigate unknowns related to the imple-
mentation of the low FODMAP diet in clinical practice,
such as how long the diet should be, how effective it is in
which gastrointestinal system disease, the long-term ef-
fects on the nutritional status, and the impacts on overall
human health.
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