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Abstract

Background: Many factors have been linked to the
occurrence of constipation, but few studies exist regarding
the link between obesity and constipation. The aim of this
study was to assess the association between body mass index
(BMI) and functional constipation in the [ranian community.
Methods: From May 2006 to December 2007, a cross
sectional study was conducted in the Tehran province and a
total of 18,180 adult persons were drawn up randomly. One
questionnaire was filled in two stages through interviews. In
the first part, personal characteristics and 11 gastrointestinal
symptoms were listed. Those who reported at least one of
these 11 symptoms were referred for the second interview.
The second part of the questionnaire consisted of questions
about different gastrointestinal disorders based on the Rome
IIT criteria including functional constipation. Results: 459
adult persons were found to have functional constipation. The
mean+SD of BMI was 26.5+4.7 and 60% of the patients had
a BMI more than 25. Age and education were significantly
associated factors with obesity, showing that older patients
and less educated patients were more overweight and obese.
Smoking, marital status and sex were not significantly
associated with obesity but, up to 60% of low educated
women who had functional constipation, had a BMI more
than 25. Conclusions: Our study showed that about 60% of
patients with functional constipation were overweight, which
was more than the mean of our community. In addition there
may be an association between higher BMI level and the low
education level with constipation in Iranian women.
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Introduction

The prevalence of obesity is increasing worldwide.
Obesity is a major health problem in Iran [1]. Although
the potential role of obesity in gastrointestinal symptoms
is unclear, it is possible that gastrointestinal disorders and
obesity have more in common than merely high population
prevalence rates. Functional gastrointestinal disorders are
hypothesized to be a result of an initial inflammatory insult
to the gastrointestinal tract that modifies visceral sensitivity
and/or motility [2]. Obesity may therefore increase the risk
of functional gastrointestinal disorders due to the release
of proinflammatory cytokines. Epidemiologic data indicate
that obesity is associated with a wide range of chronic
gastrointestinal complaints, many of which overlap with
functional gastrointestinal disorders such as irritable bowel
syndrome (IBS) or dyspepsia [3-7].

Constipation is a common problem and affects between
2% and 28% of the general population [8-11].

Constipation is an important public health issue because
of its impact on patient well-being and productivity, in
addition to the costs of medical consultation [12]. It appears
that environmental factors play an important role in the
etiology of constipation. The relationship of constipation
with lifestyle behaviors such as an unhealthy diet, smoking,
excessive alcohol consumption, and lack of exercise has also
been investigated [13, 14]; however, only one investigator
has reported an association between obesity and constipation
in adults [15] and others have studied this association in
obese children [16, 17].

The aim of the present study was to evaluate the
association between obesity and functional constipation so
the results could reveal new insights into the relation between
patients’ BMI and their symptoms.

Methods

This study was part of a cross-sectional household survey
conducted from May 2006 to December 2007 in Tehran
province, Iran, which was designed to find the prevalence
of gastrointestinal symptoms and disorders and their related
factors [18, 19]. A total of 18,180 adult persons were drawn
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up randomly. Sampling strategy was on the basis of the
list of postal codes and systematic samples of these postal
codes and their related addresses were drawn from the
databank registry of Tehran central post office. Trained health
personnel from each corresponding local health centre were
sent to each selected house of all these 18,180 individuals,
door-to-door and face-to-face, and then they were asked
to participate in the first interview according to the first
part of our questionnaire. Before the interview survey, the
interviewer explained the purpose of these questions to all
eligible individuals and requested their participation. The
research protocol was approved by the Ethics Committee
of the Research Center for Gastroenterology and Liver
Diseases, Shaheed Beheshti Medical University.

The questionnaire comprised two parts. The first part
which was filled out by trained health personnel, consisted
of questions about personal and family characteristics such
as age, sex, occupation, educational level, and household
income. In addition, interviewers asked them regarding 11
gastrointestinal symptoms (yes or no) including abdominal
pain or distress, constipation, diarrhea, bloating, heartburn,
acid regurgitation, proctalgia, nausea and vomiting, fecal
incontinence, existence of blood in the stool or black
stool (melena), weight loss or anorexia, and difficulty in
swallowing. Those who reported at least one of these 11
gastrointestinal symptoms were selected for participation in
the second interview. The second part of the questionnaire
consisted of questions about functional bowel disorders
(including functional constipation, functional diarrhea, IBS,
functional bloating, etc.) on the basis of Rome III criteria.
The Rome III criteria were translated and standardized
for Persian language. Test—retest reliability of the Persian
version of the questionnaire was good and Cronbach’s
values were all higher than 70% for all major symptoms
and disorders but some minor corrections were made after
the pilot testing.

According to the Rome III criteria, constipation was
defined as the presence of at least one or two of the upcoming
symptoms, for at least three months, with the onset at least
six months preceding this study.

1. Straining during in at least 25% of defecations (at
least often).

2. Lumpy or hard stools in at least 25% of defecations
(at least often).

3. Sensation of incomplete evacuation in at least 25% of
defecations (at least sometimes).

4. Sensation of anorectal obstruction/blockage in at least
25% of defecations (at least sometimes).

5. Manual maneuvers to facilitate in at least 25% of
defecations (e.g., digital evacuation, support of the pelvic
floor) (at least sometimes).

6. Fewer than three defecations per week (at least
often).

Using the equation of BMI=weight (kg)/height square
(m?), BMI was calculated. For this study, the BMI was further
grouped into three categories: “being underweight and
normal weight” was established when the BMI was less than

25 kg/m?; “being overweight” was defined as a BMI between
25 and 29.9 kg/m?; and “being obese,” as a BMI > 30 kg/m?.
These definitions are consistent with the recommendations
of the World Health Organization [20].

Some demographic and clinical variables including sex
(male/female), age, marital status (single, married, widow),
education (less than high school, upper high school), tobacco
smoking (non-smokers, and current-smokers of cigarettes,
cigars, or pipes) were included in the analysis.

All statistical analysis was carried out using SAS version
9.1. ANOVA was used to compare the means of continuous
variables and Pearson’s chi-square and contingency tables
were performed to test the independence between discrete
classifications variables. A P-value of 0.05 or less was
considered statistically significant and all reported P values
were two sided.

Results

Of the 18,180 subjects, a total of 2,790 participants
had at least one gastrointestinal symptom (15.3%). BMI
was measured for 2,547 participants and the mean+SD of
BMI was 25.9544.87 (due to some domestic problems the
interviewers were unable to measure BMI in up to 90%
of participants). Table I shows the relationship between
obesity and individual symptoms from the first interview in
these 2,790 participants indicating a significant association
between BMI and bloating, heartburn, nausea and vomiting,
weight loss and incontinence.

A total of 459 adult persons were found to have functional
constipation based on Rome III criteria in second interview.
The mean+SD age was 47.3+15.8 and 70% of patients were
female. 18% of the constipated patients had a history of
gastrointestinal medication use, among them 12 patients
with history of using laxative drugs including Lactulose,
Bizacodyl, Sorbitol and Syr.Mom. The percentage of
constipated patients with a history of abdominal surgery was
40% (24% in men and 45.2% in women) and in women with
history of abdominal surgery the most frequent surgery was
cesarean section. From the total of constipated patients, the
BMI was measured for 386 patients. The mean+SD of BMI
was 26.5+4.7. Up to 60% of patients had BMI more than
25 (40% being overweight and 20% being obese). Table
IT indicates the relation between BMI and demographic
factors. Age and education were significant associated factors
with obesity, showing that older patients and less educated
patients had a tendency to be overweight and obese.

Smoking, marital status and sex were not significant but
up to 60% of women with low education (less than high
school) who had functional constipation had BMI more than
25, whereas highly educated women, only 43.3%, had BMI
more than 25 (P<0.001).

Table III indicates the distribution of symptoms and
clinical factors with BMI consisting of functional constipation
symptoms, abdominal pain and history of abdominal surgery.
No significant associations were observed between clinical
factors and obesity.
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Table I. Gastrointestinal symptoms and body mass index

Individual symptoms Body mass index (kg/m?) P value
(%)
<25 (n=1158) 25-30 (n=959) >30 (n=430)
Mean+SD:22.01+2.6 Mean+SD:27.25+1.4 Mean+SD:33.67+3.7 <0.001
Abdominal pain 484 (41.8%) 374 (39%) 169 (39.3%) 0.38
Constipation 468 (40.4%) 373 (38.9%) 175 (40.7%) 0.72
Diarrhea 98 (8.5%) 86 (9%) 35 (8.1%) 0.85
Bloating 628 (54.2%) 561 (58.5%) 268 (62.3%) 0.009
Heartburn 630 (54.4%) 580 (60.5%) 225 (52.3%) 0.04
Anal pain 154 (13.3%) 150 (15.6%) 72 (16.7%) 0.14
Anal bleeding 65 (5.6%) 64 (6.8%) 27 (6.3%) 0.54
Nausea and vomiting 107 (9.2%) 59 (6.2%) 42 (9.8%) 0.01
Weight loss 155 (13.4%) 65 (6.8%) 26 (6%) <0.001
Dysphagia 62 (5.4%) 43 (4.5%) 33.(7.7%) 0.05
Incontinence 15 (1.3%) 14 (1.5%) 14 (3.3%) 0.02
Table I1. Demographic factors and BMI in patients with functional constipation
Demographic factors (%) Body mass index (kg/m?) P value
<25 (n=157) 25-30 (n=156) >30 (n=73)
Mean+SD:22.36+1.9 Mean+SD:27.35+1.4 Mean+SD:33.7343.5 <0.001
Sex
Female 116 (75%) 109 (70%) 58 (80%) 0.29
Age
Mean age (SD) 43.5(16.9) 48.1(14.2) 50.9 (13.8) 0.001
15-35 years 57 (36.3%) 29 (18.6%) 10 (13.7%)
36-60 years 74 (47.1%) 96 (61.5%) 49 (67.1%) 0.001
>60 years 26 (16.6%) 31 (20%) 14 (19.2%)
Marital status
Married 113 (75%) 119 (78%) 55 (70%) 0.66
Education
Less than high school 123 (81%) 137 (89%) 68 (93%) 0.02
Smoking
Current smoker 18 (12%) 18 (12%) 10 (14%) 0.87

Discussion

We studied the association between BMI and functional
constipation in the Iranian community. From the first
interview the prevalence of gastrointestinal symptoms was
15.3% which conforms with a similar previous study in
northwestern Iran where it was reported that the prevalence
rate of at least one or more gastrointestinal symptoms was
14.3% [21]. In addition a significant association was found
between obesity and gastrointestinal symptoms including
bloating, heartburn and nausea vomiting. Some recent studies
have reported that obesity was independently associated
with heartburn [3, 4], bloating [4] and nausea vomiting [6].
Although no significant association was found between the
self report of constipation and BMI in the first interview,

our study observed a greater percentage of obese individuals
with functional constipation according to Rome III criteria
than in normal BMI individuals. In contrast, no significant
relationship was observed between BMI and constipation
in other studies, although constipation was somewhat
more frequent in obese patients [4-6]. These findings from
the western population may appear to be surprising, as
constipation has been historically linked with sedentary
lifestyles. In Iranian women, as women in developed
countries, the level of education was negatively related to
BMI, while in men the association was positive [22]. There
may be an association between higher BMI level, low
educational state and constipation in Iranian women. Our
study showed that in patients with functional constipation
about 60% of constipated patients had BMI>25, which was
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Table I11. Clinical factors and BMI in patients with functional constipation

Clinical factors (%) Body mass index (kg/m?) P value
<25 25-30 >30
Symptoms
Fewer than three defecations per week 109 (70%) 101 (65%) 43 (59%) 0.28
Lumpy or hard stools 134 (85%) 135 (86%) 62 (85%) 0.93
Straining 136 (87%) 139 (89%) 68 (93%) 0.34
Sensation of incomplete evacuation 100 (64%) 95 (61%) 43 (59%) 0.76
Sensation of anorectal obstruction/blockage 44 (28%) 37 (24%) 17 (23%) 0.61
Manual maneuvers to facilitate 44 (28%) 46 (29%) 14 (20%) 0.24
Abdominal pain
Yes 69 (44%) 58 (37%) 30 (41%) 0.47
History of abdominal surgery
Yes 55 (36%) 66 (42%) 34 (47%) 0.20
more than the mean of our community [23]. The prevalence References

of obesity and overweight in Iran is as high as in the US.
However Iranian women are more obese than American
women and Iranian men are less obese than their American
counterparts. This discrepancy might be due to the low rate
of smoking among Iranian women [24]. Another interesting
finding in this study was the high number of patients who
had undergone abdominal surgery even though there was
no significant relationship observed with obesity. This is
due to the fact that a great number of patients were women
with a history of a cesarean section. According to statistics
from the Ministry of Health and Medical Education, Iranian
women are more likely to have cesarean sections and this
rate has increased from 35% to 42% [25].

The etiology of constipation in obese people is not clear.
Disordered eating patterns such as bingeing have been shown
to be an independent contributor to constipation in adults
[26]. In addition obese people may eat less fiber or have
less physical activity, which could change their defecation
pattern [27].

In conclusion a clear association between obesity
and constipation could be assessed in this study and this
association is increased for elderly and less educated people
(especially in women). However it might require further
studies to explore the underlying factors. The limitation of
this study was that we had no healthy people to compare
with patients as a control group. Therefore further studies
should be carried out in order to find the difference between
healthy people and constipated people with obesity.
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