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Background: Chronic functional constipation is an epidemic problem in children that has effects on the growth status.
Objectives: The aim of this study is to evaluate the growth parameters in children with chronic functional constipation and compare 
them with healthy individuals.
Patients and Methods: One hundred children with chronic functional constipation (defined as Rome III criteria) referred to Pediatric 
Gastroenterology Clinic enrolled in this study. Control group was consisted of 100 children who referred for well-child visits, without 
constipation. Weight, height, body mass index (BMI) and Z-score weight, Z-score height and Z-score BMI was calculated for each patient 
and control group.
Results: Both case and control groups were consisted of the same age (P = 0.725) and gender (P = 0.777) individuals.  The BMI (P 
< 0.0001) and BMI Z-scores (P < 0.0001) of constipated children was significantly higher than the control group. Also, weight (P 
= 0.004) and weight Z-scores (P < 0.0001) were significantly higher in the study group. There was no significant difference in 
height between two groups (P = 0.1), but constipated children had higher height Z-scores than control group (P = 0.027). The rate of 
obesity (define as BMI Z-score > 2) in children with chronic constipation was 40% that was significantly higher than normal control 
group (11%) (P < 0.0001).
Conclusion: We found a higher  obesity rate and also higher BMI and weight Z-scores in functionally constipated children compared with 
healthy control group. The reasons for the association between obesity and constipation are not clear and  multifactor including diet, 
activity level, or hormonal influences, are involved that  required additional studies.
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Implication for health policy/practice/research/medical education:
There is controversy on growth status in children with chronic constipation but we found higher prevalence of obesity and also higher BMI and weight 
Z-scores in children with functional constipation in comparison with healthy control group.
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under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and re-
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1. Background

Chronic constipation is one of the most common com-
plaints of children in many countries. It is associated 
with several adverse outcomes in children throughout 
life (1-3). There are a few  data with controversy on the 
growth status of children with chronic constipation. 
Chao et al. (4) reported the impact of chronic constipa-
tion on nutritional and growth status in children. They 
concluded that chronic constipation may negatively  af-
fect the children growth, but after long-term treatments 
due to the  significant increase of appetite, restoration 

of normal growth was obtained and significant increase 
of Z-scores of height, weight, and body mass index (BMI) 
were observed (4). Fishman et al. (5) reported a signifi-
cantly higher prevalence of obesity among children with 
constipation compared with  controls. This high preva-
lence is reported in both genders that is not related to 
the presence of fecal incontinence among constipated 
children (5). In another study Misra et al. (6) observed 
an association between chronic severe constipation and 
overweight. The present study was undertaken to inves-
tigate the growth status of children with chronic func-
tional constipation.
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2. Objectives
The aim of this study is to evaluate the growth parame-

ters in children with chronic functional constipation and 
to compare them with healthy individuals.

3. Patients and Methods
All 100 children younger than 18 years old with chron-

ic functional constipation referred to Pediatric Gastro-
enterology Clinic of  Shiraz University of Medical Sci-
ences from July 2009 to August 2010 were enrolled in 
this study. We used Rome III criteria for definition of 
chronic functional constipation (7). “Two or more of 
the followings in a child  aged four or older with in-
sufficient criteria for diagnosis of inflammatory bowel 
syndrome:

- Two or fewer defecations in the toilet per week
- At least 1 episode of fecal incontinence per week
- History of retentive posturing or excessive volitional 

stool retention
- History of painful or hard bowel movements
- Presence of a large fecal mass in the rectum,
- History of large diameter stools that may obstruct the 

toilet.
 - Criteria fulfilled at least once per week for at least 

two months before diagnosis, and one month of at 
least two of the following items in infants up to four 
years of age:

- two or fewer defecations per week
-  at least one episode/week of incontinence after the ac-

quisition of toileting skills
-  history of excessive stool retention
-  history of painful or hard bowel movements
- presence of a large fecal mass in the rectum
-  history of large diameter stools which may obstruct 

the toilet (7).”
The exclusion criteria were anatomical causes of consti-

pation (e.g. Hirschsprung’s disease, spinal cord disease), 
prior perianal and anal surgery, use of medications that 
can cause constipation, and constipation caused by an-
other disorder (e.g. hypothyroidism, psychomotor retar-
dation). The Control group was consisted of 100 healthy 
children who referred for well-child visits (6 month to 18 
years) without any  constipation manifestations. After 
weight and height measuring the BMI was calculated. 
Z-score weight, z-score height and z-score BMI were also 
calculated for both groups using SPSS software (PASW Sta-
tistics 18) according to World Health Organization (WHO) 
Multicenter Growth Reference Study Group (2006) for up 
to 5 years old children and WHO Reference 2007 and SPSS 
macro package for older children. BMI z- scores between 
-2 and 2 assumed as normal, > 2 as obese and <-2 as un-
derweight.

The obtained data were analyzed using SPSS soft-
ware version 15.0. Symptoms and data were evaluated 

for  each group. Results were expressed as the mean 
± SD or percentage. The statistical analysis included 
t-tests and Chi-square tests with accepted significance 
level of 5%. 

4. Results
Fifty one boys and 49 girls compromised thein con-

stipated group with a mean age of 61.9 ± 40.5 months 
(ranged 6 months-18 years). The Control group included 
53 boys and 47 girls with a mean age of 60.1 ± 30.5 months 
(ranged 6 months to 18 years). These two groups of case 
and control were age: (P = 0.725) and gender: (P = 0.777) 
matched. 

In case group, the mean duration of constipation 
was 22 ± 20 months (range: 3 months-8 years) and the 
mean interval between the  defecations was 4.3 ± 2.4 
days (range: 1.5 - 14.5 days). Eighteen percent of toilet 
trained children with chronic constipation had at least 
one episode of fecal incontinence per week and all of 
them had history of withholding behaviors and exces-
sive stool retention. The rate of painful defecation or 
hard stool was 88%, and 50% of patients had large fecal 
mass in the rectum. Other symptoms were included 
36% abdominal pain, 34% anorexia, 33% anal pruritus, 
29%blood streak on stool surface, 14% perianal erythe-
ma, 8% palpable fecal mass,7% anal fissure, and  5% fresh 
rectal bleeding.

BMI (16.75 ± 1.56 vs. 15.18 ± 1.76; P < 0.0001) and BMI 
z-scores (0.55 ± 0.85 vs. -0.42 ± 1.2; P < 0.0001) of consti-
pated children were significantly higher than the con-
trol group. The weight (20.13 ± 9.03 vs. 16.76 ± 7.35; P = 
0.004) and weight z-scores (0.30 ± 0.91 vs. -0.63 ± 1.16; P 
< 0.0001) were also significantly higher in case group.  
no significant difference in height of children was ob-
served  between two groups (107.47 ± 22.05 vs. 102.82 
± 17.53; P = 0.1), but constipated children had higher 
height z-scores than control group (-0.15 ± 1.20 vs. -0.57 
± 1.45; P = 0.027).

The BMI (P = 0.001) and BMI Z-scores (P < 0.0001 male, 
P = 0.007 female) were significantly higher in males and 
females with constipation than the control group. There 
was no significant difference in height of children be-
tween two groups (P = 0.114 male, P = 0.588 female), but 
constipated male had higher height z-scores than control 
males (P = 0.003), while this score was not shown and dif-
ference in females (P = 0.995). there was no significant 
difference between females in two groups (P = 0.128), but 
constipated males had higher weight than control ones 
(P = 0.011). Weight Z-scores were significantly higher in 
case group (P < 0.0001 male, P = 0.008 female), (Table 1 
and Table 2).

The rate of obesity (define as BMI Z-score > 2) in children 
with chronic constipation was 40% that is significantly 
higher than  control group (11%) (P < 0.0001).
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Table 1. Weight, Height and BMI in Children with (Cases) and Without (CControls) Chronic Constipation

Cases Controls P value

Min Max Mean ± SD Min Max Mean ± SD

Weight, kg

Male 9.4 40.0 19.1 ± 7.2 7.0 44.0 15.5 ± 7.0 0.011

Female 8.4 56.5 21.2 ± 10.6 9.0 45.6 18.2 ± 7.7 0.128

Height, cm

Male 69 155 106 ± 20 74 153 100 ± 16 0.114

Female 71 164 109 ± 24 75 156 106 ± 19 0.588

BMI*

Male 14 20.7 16.6 ± 1.3 11.4 19.0 14.8 ± 1.5 0.001

Female 14 23.1 16.9 ± 1.8 10.4 22.4 15.6 ± 2.0 0.001
* Abbreviation: BMI; body mass index

Table 2. Z-score weight, Z-Score Height, and Z-Score BMI of Children with (cases) and without (controls) Chronic Constipation

Cases, z-score Controls, Z-score P value

Min Max Mean ± SD Min Max Mean ± SD

Weight, kg

Male -3.4 2.6 0.2 ± 1.0 -4.1 2.2 -1.1 ± 1.3 <0.001

Female -1.4 2.3 0.4 ± 0.8 -3.4 1.8 -0.1 ± 1.0 0.008

Height, cm

Male -4.7 2.6 -0.2 ±1.3 -3.8 3.2 -1.0 ± 1.2 0.003

Female -3.3 2.0 -0.1 ± 1.1 -4.9 5.4 -0.1 ± 1.7 0.995

BMI*

Male -1.3 2.7 0.6 ± 0.8 -3.9 2.1 -0.7 ± 1.2 <0.001

Female -1.4 2.3 0.5 ± 0.9 -4.6 2.7 -0.1 ± 1.2 0.007
* Abbreviation: BMI; body mass index

5. Discussion
 the prevalence of chronic functional constipation is re-

ported to vary from 0.7% to 29.6% in pediatric age group 
(8). This large variation may be due to the lack of a gen-
eral definition to classify constipation. We used Rome 
III criteria for definition of chronic constipation in this 
study. There are different concepts on the clinical course 
of constipation in children. Some authors suggest that 
constipation is a constitutional  condition that gradually 
disappears (9). Others find that despite intensive therapy 
30% to 50% of the children persist having severe symp-
toms even after 5 years  follow-ups (10, 11).

In the present study there was no significant difference 
in the prevalence of constipation in males and females 
which was similar to Costa et al. (12) study that investigat-
ed the overweight and constipation in adolescents.

In this study we compared the growth status in children 
with chronic functional constipation and healthy con-
trol group. We observed a significantly higher prevalence 
of obesity among children with chronic functional con-

stipation (40%) compared with the control group (11%) (P 
< 0.001). Also, significant differences were found in BMI 
z-score and weight z-score . These results are in line with 
results of a community-based study in Iran that showed 
about 60% of adult patients with functional constipation 
were overweight, which was more than the results of this 
study (13).

In a recent study by Pashankar and Baucke (14) it has 
been reported  that the obesity has significantly higher 
prevalence in children with chronic functional constipa-
tion (22%) compared with healthy control group (12%). 
This lower rate of obesity in comparison to our study 
(40%) may be due to different definition of chronic con-
stipation in these studies.

Pashankar and Baucke (14) also reported that the rate 
of severe obesity was 7.8% in children with chronic func-
tional constipation, which is significantly higher than 
control. In that study a prevalence rate of 23% for consti-
pation was reported in 80 obese children attending a ter-
tiary obesity clinic.
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Also, Fishman et al. (5) recently reported a higher preva-
lence of constipation in obese children. They reported a 
prevalence rate of constipation to be 23% and fecal incon-
tinence 15% in obese children. Misra et al. (6) in a retro-
spective study, an association between chronic constipa-
tion and being overweight was indicated by comparing 
101 constipated children (mean age, 10.97 ± 3.83 years) 
with 100 normal controls (mean age, 8.07 ± 2.56 years). 
The obesity was observed in 44 out of 101 constipated 
children (43.6%) and 30 out of 100 normal control (30%), 
that are comparable with our findings, although our pa-
tients were younger than those analyzed in Misra et al. 
study (6). On the other hand, in another study, Chao et al. 
(4) investigated the growth status of Taiwanese children 
with constipation, and further evaluated the impact 
of constipation on growth status during a 12-week and 
24-week medical therapy. They reported that near 5% of 
patients were  over weighted (> 90 %) or In obese status, 
whereas near 25% of patients were underweighted (< 10%) 
or malnourished. That study showed that poper medical 
control of constipation resulted to the improvement of 
growth status. The results of that study were in contrast 
to our findings. Also, in a cohort study  conducted by Tal-
ley et al. (15) on 980 adults in New Zealand,  overweight-
ing was negatively associated with chronic constipation 
(OR 0.4, 95% CI 0.2, 0.9; P = 0.02).

Children with chronic constipation eat less fiber than 
other children, and also may have higher energy con-
sumptions, so obesity in children with chronic constipa-
tion may be explicable (16, 17) Disordered eating patterns 
such as bingeing have been shown to be an independent 
contributor to constipation in adults (18). In addition 
obese people may eat less fiber or have less physical ac-
tivity, which could change their defecation pattern (17). 
We cannot explain the relation of high obesity rate with 
higher energy intake as more than one third of the pa-
tients had anorexia and abdominal pain. On the other 
hand, development of obesity is clearly related to less 
physical activity, but there is no proven correlation be-
tween lesser physical activity and chronic constipation 
(17). In contrast  a previous study observed that chronic 
constipation might impair the appetite. In fact, chronic 
constipation adversely affects nutritional status by caus-
ing feelings of mild to severe abdominal discomfort, 
bloating, and nausea that lead to appetite loss (19, 20). So, 
the factors leading to  the correlation between chronic 
constipation and growth status, are multiple, including 
activity level, diet, or hormonal influences.

This study have some limitations as we have not consid-
er the pubertal stages in both groups, also we didn’t have 
adequate data about the nutritional status and activity 
levels of the subjects. Moreover, lack of post treatment 
follow -up is another limitation of this study.

The knowledge of the growth parameters in children 
with chronic functional constipation is essential to pro-

vide general practitioners and pediatricians with accu-
rate information, for weigh treatment strategies, and 
to identify children with high risk and unfavorable out-
comes.
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