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ABSTRACT
Introduction. Functional constipation (FC) is
a common problem in childhood. This study
intended to investigate the dietary properties
and anthropometric findings of children with FC.
Population and methods. Patients with FC were
defined according to the Rome IV diagnostic
criteria. The control group included children who
were not diagnosed with FC or any other organic
disease. The children who admitted to pediatric
gastroenterology outpatient clinic between
September 2017-March 2018 were included.
Anthropometric measurements of weight,
height, and body mass index were recorded.
Body mass index z-scores were used to identify
for overweight and obese children. Malnutrition
was defined according to Waterlow criteria. The
three-day nutritional diaries of both FC patients
and control subjects were assessed and the daily
average of calorie, fiber, carbohydrate, protein
and fat intake were calculated by the same
nutritionist.
Results. Fourty patients with FC and fourty
healthy control were included. Twenty-four
patients with FC were in the normal height and
weight ranges. There was no significant difference
in the average daily calorie, carbohydrate, fat and
fiber intake between the FC and control groups.
Although protein ratios (%) in the diet were
found to be significantly lower in children with
FC, the amount of protein that taken daily was
found to be within normal limits in both groups.
Conclusion. Most children with FC were in the
normal range for height and weight. There was
no significant relationship between FC and
carbohydrate, fat and fiber content in the diet,
only low protein ratios were found in FC.
Key words: constipation, proteins, fats, dietary fiber,
anthropometry.
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INTRODUCTION
Constipation is the main issue
that patients present with in 3-5 %
of pediatric clinics and in 25 % of
pediatric gastroenterology clinics.1,2
The prevalence ranges of functional
constipation (FC) is reported from
3 % to 29.6 %. 3,4 This wide range in
reported prevalence may be due to the
use of different criteria to determine
the presence of FC and could also
result from cultural influences.5 The
pathophysiology of constipation in
children is not completely understood.
Multiple factors are probably involved
in the development of constipation,
including genetic factors, intestinal
motility disorders, fecal retention
behavior and dietary habits. 6,7 A
low dietary fiber intake has been
considered a risk factor for the
development of FC and an increase in
fiber consumption is an important part
of treatment of FC in some studies.8,9
However, there is still no clear
evidence to support the routine use of
fiber supplements or other nutritional
recommendations in the diet of FC
patients as part of treatment. 9,10 A
normal fiber and fluid intake and
balanced diet are recommended for
FC children in the last European
Society for Pediatric Gastroenterology,
Hepatology and Nutrition
(ESPGHAN) guideline but additional
nutritional recommendations are not
provided.11 In the literature, studies
have reported various results after
evaluating energy and dietary fiber
intake and nutritional properties
and relationships between FC,
anthropometric measurements and
appetite. 6,7,10,12-14 Thus, the objective
of this study was to determine
calorie intake, dietary properties
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(fiber, carbohydrate, protein, fat content),
anthropometric findings in FC children and the
relationship between FC and these findings.
POPULATION AND METHODS
Functional constipation patients and healthy
controls without FC who admitted to pediatric
gastroenterology outpatient clinic between
September 2017- March 2018, were included.
Functional constipation patients were defined
according to the Rome IV diagnostic criteria
(Minimum 1-maximum 16 year-old). 11 Patients
who had constipation due to organic causes were
not included in the study. The control group
included children who were not diagnosed with
FC or any other organic disease. The healthy
controls were within normal limits of weight and
height according to age. The healthy controls
were matched with FC patients by age and
gender. Patients’ clinical and demographic data
were determined. The children’s clothes were
removed and the weight was measured with the
child standing on an electronic scale; height was
measured using an adjustable stadiometer with
the same devices. Anthropometric measurements
of weight, height and body mass index (BMI)
were obtained. Established reference values
for Turkish children were used to calculate
z-scores for weight, height and BMI.15 Obese and
overweight patients were diagnosed according
to World Health Organization criteria.16 Patients
with BMI z-scores between +1 and +2 were
considered overweight; those with scores above
+2 were considered obese. Malnutrition was
defined according to Waterlow criteria.17
Patients and controls were given a form for a
three-day nutritional diary (see Annex). A brief
training was given to the family about how to
write nutritional contents with amounts. The
parents wrote the food that their children ate
for three days with the contents and amounts.

The three-day nutritional diaries of FC patients
and healthy controls were assessed by the
same nutritionist. The daily average calorie,
carbohydrate, protein, fat and fiber contents
were calculated by the same nutritionist using
the Nutrient Data Base (BeBiS) program (BeBiS
software program; Bebispro for Windows,
Stuttgart, Germany; Turkish Version). Only the
parents who could write three-day nutritional
diaries correctly were included. Breastfed children
were not included in the study because of the
difficulty of assessing the amount and content
in the breast milk. The daily requirement of fiber
for FC patients and controls was calculated to
be to 0.5 g/kg/day.18 Additionally, the amounts
of protein, carbohydrate, fat and fiber that the
patients ingested daily were compared to the
normal amounts that should be consumed
in the diet. 19 To determine the sample size, a
priori power analysis was performed with the
GPower3.1 package program. When the type
I error is 0.05 and the Type II error is 0.20, the
study is planned to include at least a total of 70
individuals. We found that at least 35 individuals
per group should be included in the study
when the sample allocation rate is 1:1. Written
informed consent was obtained from parents
and patients who participated in this study. This
study was performed in accordance with the
Declaration of Helsinki for Human Research.
Ethics committee approval was received from the
Ethical Committee of SBU Tepecik Training and
Research Hospital (17.08.2017/19).
Statistical analaysis
Quantitative variables were expressed
as the mean and standard deviation, while
the categorical variables were expressed as
numbers and percentages. The data conforming
to a normal distribution was evaluated using the
Student’s t-test. A chi-squared test was used for

Table 1. Demographic and anthropometric findings of the patients with functional constipation and controls
Age (mean years ± SD)

FC (n = 40)
7.93 ± 4.46

Control (n = 40)
8.13 ± 4.5

Gender			
Girls (n, %)
21 (52.5 %)
21(52.5 %)
Boys (n, %)
19 (47.5 %)
19 (47.5 %)

Body mass index z-scores (mean ± SD)
Weight/age
Height/age
Weight/height

-0.37 ± 1.34
101.4 ± 26.7
99.9 ± 4.5
99.7 ± 18

FC = functional constipation; SD = standard deviation.

0.04 ± 0.77
103 ± 11.8
100.9 ± 3.7
100.3 ± 7.4

p

0.84
1.0
0.87
0.74
0.27
0.86
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the comparison of categorical variables. All of the
statistical tests were performed with the Statistical
Package for the Social Sciences version 18.0 (SPSS,
Inc., Chicago, IL, USA). A p-value of less than 0.05
was considered to be statistically significant.
RESULTS
Eighty children (40 with FC patients and
40 healthy control subjects) were selected
for study. Demographic and anthropometric
findings of the patients and controls are
shown in Table 1. The average onset age of
constipation was 4.45 ± 4.2 years. The average
duration of constipation was measured to be
41.9 ± 46.9 months, and average stool frequency
was detected at 2.7 ± 1.4 per week. Painful
defecation (87.5 %), history of large diameter
stool (85 %), abdominal pain (77.5 %) and
abdominal distension (65 %) were the most

common complaints among FC patients. A family
history of constipation was found in 47.5 % of FC
patients.
Among the FC patients, three were obese
and one was overweight. Loss of appetite was
noted in 24 (60 %) of FC patients. Malnutrition
was found in 12 (30 %) of these patients, acute
malnutrition in 9 patients, chronic malnutrition
in 1 patient, and acute on chronic malnutrition in
2 patients. Twenty-four (60 %) patients with FC
were within the normal height and weight ranges
according to their age.
There was no significant difference in the
average daily calorie (kcal), carbohydrate, protein,
fat and fiber intake between the FC and control
groups (Table 2). Protein ratios in the diet (%) were
found to be significantly lower for FC patients.
(p = 0.016) (Table 2). However, when the amount
of protein that the patients ingested daily was

Table 2. Average daily calorie, carbohydrate, fat and fiber intake of functional constipation and control patients
Average daily intake
Calorie (kcal/kg)
Carbohydrate (g/kg)
Carbohydrate (%/day)
Protein (g/kg)
Protein (%/day)
Fat (g/kg)
Fat (%/day)
Fiber (g/kg)

FC (n = 40)
Mean ± SD

59.29 ± 28.69
6.54 ± 3.17
45.72 ± 7.40
1.99 ± 1.07
13.62 ± 2.22
2.59 ± 1.39
40.27 ± 6.63
0.51 ± 0.22

Control (n = 40)
Mean ± SD
60.49 ± 31.37
6.52 ± 3.65
45.27 ± 9.23
2.17 ± 1.11
15.37 ± 3.90
2.50 ± 1.34
39.57 ± 7.08
0.52 ± 0.26

p*
0.85
0.98
0.81
0.46
0.016
0.76
0.65
0.94

FC = functional constipation; SD = standard deviation. *T-test was applied.

Table 3. Assessment of protein, carbohydrate, fat and fiber ratios in normal daily food content of functional constipation and
control patients compared to normal ranges
Daily average dietary content19

FC (n = 40)
n (%)

Control (n = 40)
n (%)

p***

Protein*			
< 10 % (low)
1 (2.5)
0.31
10-30 % (normal)
40 (100)
39 (97.5)
> 30 % (high)
Carbohydrate *			
< 45 % (low)
17 (42.5)
17 (42.5)
45-65 % (normal)
23 (57.5)
22 (55)
> 65 % (high)
1 (2.5)

0.60

Fat*			
< 25 % (low)
0.43
25-35 % (normal)
8 (20)
11 (27.5)
> 35 % (high)
32 (80)
29 (72.5)

Fiber** 			
Insufficient
19 (47.5)
18 (45)
0.95
Normal
7 (17.5)
8 (20)
High
14 (35)
14 (35)

*Percentage of protein, carbohydrate and fat in average daily nutrient intake; **The amount of fiber that should be consumed in
a normal diet was determined to be 0.5 g/kg/day; ***Chi-squared test was used; FC: functional constipation.
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compared to the amount of protein that should
be ingested in a normal diet, it was observed
that the protein ratio in the nutritional content
of all patients was within the normal limits and
there was no significant difference compared to
the control group (p = 0.31) (Table 3). There was
also no significant difference in the carbohydrate
and fat ratios of the FC patients compared to the
control group. When the amounts of fiber they
received were evaluated according to the amount
of fiber that should need to take, it was seen that
there was no significant difference between FC
patients and controls (Table 2). Fat content of the
diets were high in the patient and control group.
DISCUSSION
In this study, we did not find a significant
difference between the healthy controls and
FC patients in their average daily calorie,
carbohydrate, fat and fiber intake. We found that
protein ratios in FC patients were significantly
lower than the healthy controls, although protein
ratios in nutritional content of all patients were
within normal limits. Different results have been
reported in studies in which fiber and nutritional
content are assessed in FC etiology and treatment.
One previous study reported that increased
dietary fiber intake was significantly associated
with four or more bowel movements per week.20
In another study that included children with
FC and a control group, both groups were
investigated using a three-day dietary record.
This study showed that constipated children
consumed less fiber, protein, lipid, carbohydrate
and calorie on a daily basis. The authors of this
study warned that the intake of dietary fiber
below the minimum recommendation is a risk
factor for children with FC.21 In another study,
dietary data revealed that the daily intake of
energy and carbohydrates, caloric adequacy and
the quantity of food ingested were increased
during FC treatment.7
The NASPGHAN/ESPGHAN guidelines
state that evidence does not support the use of
extra fiber above the recommended intake in
the treatment of FC.11,22 However, at least in the
Western world, many children do experience a
low fiber intake, resulting in a recommendation
to increase the fiber intake up to the normal
recommended level. In our study, it was also
determined that the proportion of fiber in the
diet of about half of the FC patients and half of
the control group was low. However, data have
never suggested that constipation worsened with

a high-fiber diet. Consequently, the advice to
consume a high-fiber diet should be considered
as not recommended, but this does not mean that
it is wrong.11,22
The guidelines also mention that fluid
intake above the recommended guidelines was
not shown to be beneficial in the treatment
of constipation. 11,22 In our study, we did not
evaluate the relationship between daily amount
of fluid intake and FC. However, we did not
find any significant relationship between FC and
nutrition in terms of dietary content and fiber
intake. The guidelines recommend that dietary
modifications should only be used to ensure a
balanced diet and so that a sufficient amount
of fiber and fluids are consumed.11,22 One study
revealed that only fat per 100 kcal positively
correlated with FC13. In one study that used mice
as subjects, feeding mice a high-fat diet resulted in
intestinal dysbiosis and delayed colonic motility.23
However, in human studies, a high fat diet was
not associated with retardation of colonic transit,
although it has been shown that obesity was
related to FC in children.24,25 In our study, a highfat diet was observed in children with FC, but
the control group was also found to have a highfat diet. Nevertheless, most children with FC
were detected to have normal height and weight
ranges in terms of age. Different results have been
reported in studies in which FC, anthropometric
values and appetite were evaluated. While some
studies have shown association with overweight
and obesity and high caloric intake, some studies
have shown increased appetite and calorie
intake after constipation therapy.14,26 In a study
in which 2820 children were assessed, children
who were obese or overweight were not any more
prevalent than FC children with normal weight
(12.9 %, P = 0.73).14 Other studies have reported
that 23 % of children with FC were determined
to be obese and 21% of children with FC were
considered to be morbidly obese, which is higher
than in the normal population. 27,28 In a study
evaluating anthropometric measurements during
FC treatment, it was revealed that there was
not any significant change in z-score for weight
for height, weight for age or height for age.
Nevertheless, a significant increase was detected
in mid-arm circumference and triceps skinfold
thickness.7 Additionally, the literature has shown
that chronic constipation may be accompanied by
anorexia or a reduction in appetite.7,29 Our study
revealed that loss of appetite occurred in 60 % of
FC patients.
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This study has some limitations. The
nutritional content of patients’ diets was
evaluated using the information provided by
the patients’ families and based on the threeday diet list. For this reason, it can be assumed
that the sociocultural status of the parents can
affect the results. Fluid uptake was not assessed
because it is not desired that be separately written
by the parents. Patients were assessed for their
anthropometric measurements over the weight
and length, and measurements such as mid-arm
circumference and triceps skinfold thickness were
not evaluated.
CONCLUSION
The relationship between FC and nutrition
and its role in treatment is controversial in the
literature. In our study, the relationship between
FC and fat, carbohydrate, and fiber content in
the diet was not determined. Only low protein
ratios in the diet were found in children with FC.
Anthropometric findings of most children with
FC were found to be in the normal ranges. n
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