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Studies of Irritable Bowel Syndrome (IBS) and other biopsy-
chosocial disorders show a great variety of approaches to
important clinical challenges. The papers in this special issue
shed light on new and interesting aspects of IBS.

IBS has a surprisingly uniform worldwide distribution,
from east to west and north to south, and affects males and
females and all age groups [1, 2]. The prevalence rates vary
from 2% to 22% and the disorder is everywhere related to a
high degree of comorbidity (psychiatric distress, muscle-ske-
letal complaints, etc.), increased use of health care resources,
and environmental factors (early life events, familial factors,
infections, diet, social factors, etc.) [2, 3]. In this issue, the
study by A. López-Colombo et al. “The epdimology of func-
tional gastrointestinal disorders in Mexico: a population-based
study” confirmed this pattern in the first population-based
study on functional gastrointestinal disorders in Mexico. IBS
had a prevalence rate of 16% and was associated with depres-
sion and increased use of health care resources.

A substantial proportion of patients with IBS report on-
set of their symptoms after acute gastroenteritis [4], and in a
recent meta-analysis it was demonstrated that the risk of de-
veloping IBS following infectious gastroenteritis was in-
creased sixfold [5]. Several risk factors for developing post-
infectious IBS have been demonstrated, related to the patho-
gen or the infection and genetic, clinical or environmental
factors [6]. However, the majority of the published studies so
far have included subjects living in the industrialized world,
and it is therefore not clear if the same relationship between
gastrointestinal (GI) infections and the development of long-
standing GI symptoms exists in the developing world. In
these countries the inhabitants are exposed to acute and
chronic GI infections to a larger extent, beginning already in

infancy. Therefore, the contribution of Morgan et al. “Irri-
table bowel syndrome and gastrointestinal parasite infection in
a developing nation environment” in this issue of Gastroen-
terology Research and Practice is a welcome contribution to
this research area. The authors included a large group of sub-
jects from a population-based sample in Nicaragua, and
studied one group of subjects with IBS and a randomly sel-
ected group without IBS. Parasite carriage in fecal samples,
which may serve as a surrogate for repeated exposures to ga-
strointestinal pathogens and infection, was investigated to
assess the association between repeated GI infections and
IBS. The main finding in this well-performed study was that
no difference in parasite carriage could be demonstrated
between IBS cases (16.6%) and controls (15.4%), implicating
that the strong link between GI infections and development
of IBS seen in investigations from the industrialized coun-
tries may not be applicable to developing countries. However,
prospective studies in well-defined cohorts are needed in
order to further assess this relationship, and to evaluate if
post-infectious IBS is a phenomenon specific to areas where
GI infections are not as common as in developing countries.
It is tempting to speculate that this may be related to different
immunological responses to GI infections based on the
background prevalence of infections consistent with hygiene
hypothesis, but this remains to be proven [7].

IBS and other functional gastrointestinal disorders are
characterized by a high rate of psychosocial comorbidity as
well as comorbidity with functional somatic syndromes such
as fibromyalgia and chronic pelvic pain [8, 9]. These high
rates have been attributed to peripheral and central hyper-
sensitivity [10], which is modulated, in part, by stress and
psychological disorders such as anxiety, depression, and
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somatization [11]. Three papers in this issue relate to these
subjects. The paper by M.-J. Gerson and C. Gerson “The
importance of relationships in patients with irritable bowel syn-
drome” reviews the effect of a patient’s relationships (fami-
ly, friends, work) on the IBS illness experience. It concludes
that although this is a subject that has not received sufficient
attention in the medical literature and requires rigorous con-
firmation, relationships do have an impact on the IBS illness
experience and may even have an effect on response to treat-
ment. Doctors should inquire whether family members and
intimate others are sufficiently educated about IBS, and
whether they are supportive to the patient or whether there
are problems that can and should be addressed. A. S. Butt
et al. “Irritable bowel syndrome and psychiatric disorders in
Pakistan: a case control study” conducted a study in Pakistan
to estimate the frequency and strength of association of com-
mon mental disorders (anxiety and depression) in patients
with IBS and controls. This is of particular interest because
there is scant information in the medical literature on the sig-
nificance of this association in Asian countries. The authors
found that these disorders are more common in patients with
IBS in Pakistan, as in western countries, compared to other
chronic diseases including migraine and hypertension. L. B.
Olafsdottir et al. “Natural history of irritable bowelsyndrome
in women and dysmenorrhea: a 10-year follow-up study” from
Iceland conducted a 10-year longitudinal study to assess as-
sociations between IBS and dysmenorrhea before and after
menopause. The authors concluded that women with IBS are
more likely to experience dysmenorrhea than women with-
out IBS and that IBS symptom severity seems to increase after
menopause. Although these papers focus on different specific
associations between IBS and common psychosocial and
comorbid conditions, taken together they add to the body
of information on these relationships with IBS and do so
from countries such as Pakistan and Iceland from which
there is relatively little available information.

Treatment of IBS includes a general therapeutic ap-
proach, lifestyle advice with dietary recommendations, psy-
chosocial support and pharmacotherapy, which all are effec-
tive [3]. However, since most treatments benefit only a mino-
rity, the treatment should be tailored on an individual basis.
IBS is a long-lasting, often life-long, disorder with an un-
dulating course and high placebo response rate. Despite the
chronicity of the disorder, most therapeutic trials are of ra-
ther short duration, commonly 3–6 months and show a high
rate of rapidly appearing relapses. S. Evangelista “Benefits
from long term treatment in irritable bowel syndrome” gives
in this issue a good overview of the benefits from long-term
treatment and takes into account the natural course of the
disorder, the placebo effect, and the relapse rates related to
type and duration of the treatment. It is likely that pro-
longation of the treatment should be reserved for patients
with recurrent symptoms, and that cyclic treatment might be
appropriate for most patients due to the undulating natural
course of the disorder.

Despite years of research, today’s health care for patients
with IBS still merits improvement based on better under-
standing of the disorder [12]. The papers included in this
issue adds important new information to the IBS puzzle, but

we probably still have a long way to go and many studies to
perform before truly effective treatments will be available.

Per G. Farup
Ami D. Sperber
Magnus Simrén
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Aims. The frequency of functional gastrointestinal disorders (FGIDs) in the general population of Mexico is unknown. Methods.
To determine the prevalence of FGIDs, associated depression, and health care utilization, a population-based sampling strategy
was used to select 500 households in the State of Tlaxcala, in central Mexico. Household interviews were conducted by two trained
physicians using the Rome II Modular Questionnaire, a health-care and medication used questionnaire and the CES-D depression
scale. Results. The most common FGIDs were IBS: 16.0% (95% CI: 12.9–19.5); functional bloating: 10.8% (8.2–13.9); unspecified
functional bowel disorder: 10.6% (8.0–13.6); and functional constipation (FC): 7.4% (5.3–10.1). Uninvestigated heartburn was
common: 19.6% (16.2–23.4). All FGIDs were equally prevalent among both genders, except for IBS (P = 0.001), IBS-C (P < 0.001),
IBS-A/M (P = 0.049), and FC (P = 0.039) which were more frequent in women. Subjects with FGIDs reported higher frequencies
of medical visits: 34.6 versus 16.8%; use of medications: 40.7 versus 21.6%; (both P < 0.001); and reported depression: 26.7 versus
6.7%, (P < 0.001). Conclusion. In this first population-based study of FGIDs in Mexico, heartburn, IBS, functional distension, and
FC were common. Only IBS, IBS-C, IBS-A/M, and FC were more frequent in women. Finally, FGIDs in Mexico had an increased
burden of health care utilization and depression.

1. Introduction

Functional gastrointestinal disorders (FGIDs) are very com-
mon and their global impact is often underestimated [1, 2]
due to their limited associated mortality [3]. However, it
is well documented that FGIDs have a negative impact on
health-related quality of life (HRQOL) and have a burden of
illness because of the number of physician visits, diagnostic
tests, and secondary economic losses due to work absen-
teeism [4].

In Latin America, there are few studies that have esti-
mated the prevalence and burden of FGIDs and the majority
have been conducted in selected populations [5–7]. In
Mexico, for example, only one study to date has evaluated the

prevalence of all FGIDs using the Rome II Modular Ques-
tionnaire (RIIQ) but focused on a University population
from Mexico City [8]. This study found that irritable bowel
syndrome (FC) (35%), uninvestigated heartburn (35%),
functional abdominal bloating, (21%) and functional con-
stipation (FC) (19%) were frequent. Interestingly, uninvesti-
gated dyspepsia was less common (8.0%) [8]. Also, IBS with
diarrhea predominance (IBS-D) was less frequent compared
to IBS with constipation (IBS-C): 4.6 versus 14.7% and the
latter was four times more common in women than men
[8]. A second study in Mexico in patients with IBS nationally
cared for in private practice, confirmed the lower prevalence
of IBS-D compared to IBS-C and although all IBS subtypes
showed a female predominance, the percentage of men
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among those with IBS-D was 1.7 to 2.4 higher than in the
other subtypes [9]. Recently, our group reported the analysis
of a RIIQ database, noting that the proportion of women
among those fulfilling criteria for IBS and uninvestigated
dyspepsia (67.8 y 85.4%, resp.,) was significantly higher than
the proportion of women among the group not fulfilling
criteria for any FGID (55.9%) [10]. In addition, compared to
men with IBS, women reported more frequently symptoms
related to constipation and abdominal distension [10].

We conducted a population-based study of FGIDs in
Mexico, to our knowledge, the first such investigation. Based
on our previous study among volunteers in Mexico [8], we
hypothesized that uninvestigated heartburn, IBS, FC and
uninvestigated dyspepsia would be the most common FGIDs
and that all of these disorders together with IBS-C would
be more common in women, while IBS-D would be more
common in men. In addition, we included assessments of
health care utilization and psychological burden.

2. Methods

From June 1st to October 31st, 2005, a population-based,
cross-sectional study was conducted in the State of Tlaxcala,
in central Mexico. In the 2000 population registry (census)
of the Instituto Nacional de Estadı́stica y Geograf́ıa (INEGI)
[National Institute of Statistics and Geography], Tlaxcala
had 962,646 inhabitants distributed in 60 cities/villages
[11]. Anticipating an IBS prevalence ranging between 10 to
20% based on a systematic review of population-based stud-
ies in North America that did not include Mexico [12], con-
sidering a 10% precision of the outcome factor with a 99.99%
confidence interval and a design effect of 1, a sample of
243 subjects was estimated. Therefore, we decided to survey
a sample double that size. A population-based sample
strategy was used to select 500 subjects representing approx-
imately 0.05% of the State’s population. The interviews were
conducted in 500 randomly selected households and the
number of subjects surveyed within each city/village was
proportional to the number of their population. Exclusion
criteria included pregnancy and major medical illness at
the moment of the survey and a history of gastrointestinal
surgery and/or significant psychiatric disease. Per protocol,
if the first adult appearing in the household could not be
interviewed due to exclusion criteria or recruitment failure,
the neighboring household was selected.

Household interviews were conducted by two trained
physicians. Demographic information included age, gender,
occupation, and marital status. The RIIQ was used to assess
abdominal symptoms and diagnose the FGIDs by the Rome
II criteria [13]. The RIIQ had been previously translated and
validated in Mexico and allowed us to determine the presence
of all FGIDs [8]. We acknowledge that the RIIQ identifies
uninvestigated heartburn including functional heartburn
and gastroesophageal reflux (GER) [14]. The Rome II
criteria require a medical evaluation with endoscopy and/or
esophageal pH monitoring, to confirm cases with functional
heartburn which was beyond the scope of the current pro-
tocol [15]. This is also applicable for dyspepsia, requiring

Table 1: Demographic characteristics of the study population.

Item Study population 95% CI

Age: (mean ± SD) 39.8± 16.3 38.7–41.2

Sex: n (%)

(i) Women 305 (61.0) 56.6–65.3

(ii) Men 195 (39.0) 34.7–43.4

Occupation: n (%)

(i) Homemaker 220 (44.0) 39.6–48.5

(ii) Employee 115 (23.0) 19.4–26.9

(iii) Self-employed 100 (20.0) 16.6–23.8

(iv) Student 30 (6.0) 4.1–8.5

(v) Manual labor 20 (4.0) 2.5–6.1

(vi) Other activities 15 (3.0) 1.7–4.9

Marital Status: n (%)

(i) Married 303 (60.6) 56.2–64.9

(ii) Single 111 (22.2) 18.6–26.1

(iii) Civil Union 43 (8.6) 6.3–11.4

(iv) Widower 24 (4.8) 3.1–7.1

(v) Separated/Divorced 19 (3.8) 2.3–5.9

upper endoscopy to rule out organic causes and diagnosed
functional dyspepsia [16]. Therefore, subjects fulfilling cri-
teria for heartburn or dyspepsia were designated herein
as uninvestigated heartburn and uninvestigated dyspepsia,
respectively.

General questions regarding medical visits and medi-
cation use were included (have you consulted a physician
for gastric, or intestinal problems? And, have you taken or
are you currently taking any medication for your gastric or
intestinal problems?). The Center for Epidemiological Stud-
ies Depression Scale (CES-D) [17] served as the instrument
of psychological assessment. The CES-D is a 20 questions
instrument commonly used to screen for symptoms of
depression in the general population and has been validated
in Mexico [18]. A total CES-D score from 0 to 14 is consid-
ered negative for depression, from 15 to 21 is considered mild
to moderate depression, and a score higher than 22 is major
depression [18]. Per standard, for the purpose of the current
study, we used a threshold of ≥15 to identify subjects with
depression.

The frequency of FGIDs is expressed in percentages with
95% Confidence Interval (95% CI). Categorical variables
were analyzed by Chi-square and Fisher’s exact test and con-
tinuous variables with the Students t test. A P value ≤ 0.05
was considered significant.

The protocol was approved by the local Institutional
Review Board (IRB) for Health Research—2901—of the
Hospital General de Zona No. 1 of the Instituto Mexicano del
Seguro Social (IMSS) in the State of Tlaxcala.

3. Results

The demographic characteristics of the study population are
presented in Table 1. In the initial random sample of 500
households, 56 subjects were recruitment failures because of
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lack of availability or refusal and 10 because of inaccurate
census information. In addition, five subjects were excluded
due to medical reasons. In each case, a subject was selected
from a neighboring household, per protocol. In the study
population, two-thirds were women and almost a half were
homemakers.

Criteria for at least one FGID were fulfilled by 292
subjects (58.4%) while 208 (41.6%) were without a FGID
diagnosis herein designated as “controls”. The groups were
similar in terms of age (mean ± SD): 40.3 ± 16.1 versus
39.5 ± 16.5 (P = 0.568); however, there were more women
among those with FGIDs versus controls: 64.4% versus
56.2% (P = 0.039). Table 2 depicts the general frequency of
each FGID, including a summary by gender. The most
common diagnoses were uninvestigated heartburn followed
by IBS, functional abdominal bloating, unspecified func-
tional bowel disorder, and FC. Interestingly, dyspepsia was
relatively uncommon.

When comparing the group with FGIDs versus controls,
subjects with levator ani syndrome (mean ± SD: 54.6 ±
28.8 years old) and fecal incontinence (49.7 ± 19.3), were
significantly (P < 0.05) older than controls (40.4 ± 16.1).
The prevalence of the majority of the FGIDs was similar
between women and men except for IBS, IBS-C, IBS
Alternating/Mixed (IBS-A/M), and functional abdominal
bloating, which were significantly more common among
women.

Importantly, the burden of health care utilization and
psychological disease was increased in those with FGIDs.
Subjects with FGIDs reported higher number of medical
visits: 35.0 versus 17.0% (P < 0.05) and use of medication
for gastrointestinal symptoms: 41.0 versus 22.0% (P < 0.05).
In addition, depression was more frequent in the group with
FGIDs compared to controls: 26.4% versus 6.7% (P < 0.001)
Table 3. Further, depression was present in 37.6% of the
subjects with FGIDs that consulted for medical care versus
20.4% that did not consult (P < 0.01).

4. Discussion

To the best of our knowledge this is the first population-
based study to estimate the prevalence of the FGIDs in Mex-
ico using the Rome II criteria. The FGIDs were common in
the general population as nearly sixty percent fulfilled
criteria for at least one FGID. The most common diagnoses
were uninvestigated heartburn, IBS, functional abdominal
bloating, unspecified functional bowel disorders, and FC. As
postulated, IBS, IBS-C, and IBS-A/M were all significantly
more frequent in women than men and there was a trend
for FC. Notwithstanding, functional abdominal bloating was
also more common in women. Finally, compared to controls,
subjects with FGIDs were twofold more likely to seek medical
consultations and to use medications for GI symptoms, while
depression was four times more likely.

4.1. Uninvestigated Heartburn. In our population, one-fifth
of the subjects fulfilled criteria for heartburn. This finding
is in agreement with those from other population-based

studies that have reported a high frequency of GER-related
symptoms. For example in Spain, in a telephone-based
survey, Diaz-Rubio et al. found that 32% of the subjects
reported GER symptoms [19]. In our study the diagnosis of
heartburn was based only on symptom reporting with the
RIIQ without additional diagnostic investigation, therefore
the true prevalence of functional heartburn cannot be esti-
mated. In a previous study in Mexico in patients fulfilling
criteria for heartburn according to the RIIQ, 62.0% had GER
confirmed by endoscopy and/or pH monitoring [20]; this
study was limited by the fact that pH impedance testing was
not used. Notwithstanding, based on those results, we may
assume that of the 98 subjects that fulfilled criteria for
heartburn in the present study, 61 (62.0%) will probably have
true GER and 37 (38.0%) may have functional heartburn,
thus estimating a prevalence of 7.4% (37/500) for functional
heartburn in our population. This result is in agreement
with a population-based study from Australia using Rome
II criteria, reporting a prevalence of functional heartburn of
10.4% [21].

4.2. Uninvestigated Dyspepsia. The low frequency (7.0%) of
dyspepsia is an interesting finding, which may reflect a true
low-population prevalence of functional dyspepsia in Mexico
and/or it may be related with aspects of the RIIQ in the
assessment of functional dyspepsia. Similar to uninvestigated
heartburn, subjects did not undergo endoscopy to rule out
organic etiologies. Thus, we suggest that the prevalence
reported herein corresponds to uninvestigated dyspepsia.
This result is in accordance with our previous study among
volunteers in Mexico City with the RIIQ, where dyspepsia
was present in 8.0% of the subjects [8]. Furthermore, a
similar study from Canada with the RIIQ found a very low
prevalence of dyspepsia (1.8%) [22]. This contrasts with
a study from Brazil that used modified Rome II criteria
and found a 48% frequency of uninvestigated dyspepsia
[23]. These observations suggest that in Mexico, dyspepsia is
uncommon compared to other FGIDs such as IBS, under-
standing that the Rome II criteria may have inherent limita-
tions with respect to the diagnosis of functional dyspepsia.

4.3. Irritable Bowel Syndrome. Globally, IBS is considered the
most frequent FGID with a prevalence that ranges from 5
to 25% [1, 22]. This variability is probably related to the
use of different diagnostic criteria between the studies,
study designed differences (e.g., convenience samples versus
population-based sampling), as well as true population
differences. In fact, a recent joint conference of the Rome
Foundation and the World Gastroenterology Organization
(WGO) about the global perspective of IBS concluded that it
was necessary to conduct population-based studies to esti-
mate the frequency of this functional bowel disorder world-
wide [24]. The 16.0% frequency of IBS in the current study is
concordant with a parallel study that was conducted in
Central America (Nicaragua) using Rome II criteria that
reported a 13.2% prevalence [25] and with the 19.9%
reported in a population-based study from South America
(Colombia), using Rome III criteria [26]. In contrast, our



4 Gastroenterology Research and Practice

Table 2: Prevalence of functional gastrointestinal disorders.

FGID All (n = 500) Women (n = 305) Men (n = 195) P (women versus men)

n % (95% CI) n (%) n (%)

292 58.4 (53.9–62.8) 188 (61.6) 104 (53.5) 0.066

Esophageal disorders

Globus 9 1.8 (0.8–3.4) 6 (2.0) 3 (1.5) 0.725

Rumination syndrome 4 0.8 (0.2–2.0) 2 (0.7) 2 (1.0) 0.651

Functional chest pain of
presumed esophageal origin

15 3.0 (1.7–4.9) 11 (3.6) 4 (2.1) 0.320

Uninvestigated heartburn 98 19.6 (16.2–23.4) 57 (18.7) 41 (21.0) 0.521

Dysphagia 9 1.8 (0.8–3.4) 5 (1.6) 4 (2.1) 0.735

Gastroduodenal disorders

Uninvestigated dyspepsia 35 7.0 (4.9–9.6) 23 (7.5) 12 (6.2) 0.553

(i) Ulcer-like 17 3.4 (2.0–5.4) 12 (3.9) 5 (2.6) 0.410

(ii) Dysmotility-like 18 3.6 (2.1–5.6) 11 (3.6) 7 (3.6) 0.992

Aerophagia 28 5.6 (3.8–8.0) 15 (4.9) 13 (6.7) 0.399

Functional vomiting 10 2.0 (1.0–3.6) 8 (2.6) 2 (1.0) 0.213

Bowel disorders

IBS 80 16.0 (12.9–19.5) 62 (20.3) 18 (9.2) 0.001

(i) IBS-D 12 2.4 (1.2–4.2) 7 (2.3) 5 (2.6) 0.841

(ii) IBS-C 33 6.6 (4.6–9.1) 29 (9.5) 4 (2.1) 0.001

(iii) IBS-A/M 45 7.0 (4.9–9.6) 26 (8.5) 9 (4.6) 0.003

Functional abdominal bloating 54 10.8 (8.2–13.9) 41 (13.4) 13 (6.7) 0.017

Functional constipation 37 7.4 (5.3–10.1) 28 (9.2) 9 (4.6) 0.057

Functional diarrhea 7 1.4 (0.6–2.9) 3 (1.0) 4 (2.1) 0.322

Unspecified eunctional bowel
disorder

53 10.6 (8.0–13.6) 30 (9.8) 23 (11.8) 0.488

Functional abdominal pain

Functional abdominal pain
syndrome

5 1.0 (0.3–2.3) 4 (1.3) 1 (0.5) 0.381

Unspecified functional
abdominal pain

8 1.6 (0.7–3.1) 6 (2.0) 2 (1.0) 0.413

Biliary disorders

Gallbladder dysfunction 6 1.2 (0.4–2.6) 5 (1.6) 1 (0.5) 0.259

Sphincter of oddi dysfunction 1 0.2 (0-1.1) 1 (0.3) 0 (0.0) 0.423

Anorectal disorders

Functional fecal incontinence 23 4.6 (2.9–6.8) 13 (4.3) 10 (5.1) 0.652

(i) Soiling 14 2.8 (1.5–4.7) 7 (2.3) 7 (3.6) 0.392

(ii) Gross incontinence 9 1.8 (0.8–3.4) 6 (2.0) 3 (1.5) 0.725

Levator ani syndrome 7 1.4 (0.6–2.9) 3 (1.0) 4 (2.1) 0.322

Proctalgia fugax 31 6.2 (4.3–8.7) 22 (7.2) 9 (4.6) 0.240

Dyssynergia 10 2.0 (1.0–3.6) 8 (2.6) 2 (1.0) 0.213

IBS: irritable bowel syndrome, IBS-D: irritable bowel syndrome diarrhea predominant, IBS-C: irritable bowel syndrome constipation predominant, IBS-A/M:
irritable bowel syndrome alternating/mixed. There were no differences in the prevalence of the different FGIDs between women versus men, except for IBS
IBS-C IBS-A/M and functional abdominal bloating that were all more frequent among women and a trend for functional constipation.

prevalence is eight times higher than the one reported in a
multinational study in Europe using Rome II criteria [1]. In
that study, dyspepsia was also more common than IBS, with
a prevalence that ranged from 15.1% to 23.9% [27, 28]. In
the current study, IBS proved to be more frequent in women
than men and in the IBS subtypes, IBS-C, and IBS-A/M. This

gender difference did not hold up for IBS-D as has been re-
ported in other studies [29]. Further, in this population-
based study IBS-A/M is the most frequent subtype followed
by IBS-C and IBS-D. This is consistent with our prior studies
in Mexico [8, 9]. The higher frequency of IBS-C compared
to IBS-D seems to be a common finding in Latin American
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Table 3: Depression, medical visits, and use of medications by FGID.

Diagnosis
Age Women

Depression
(CES-D)

Medical visits for
GI problems

Use of medications
for GI problems

n (mean ± SD) (%) (%) (%) (%)

Esophageal disorders

Globus 9 40.4 ± 12.0 66.7 11.1 11.1 44.4

Rumination syndrome 4 46.0 ± 11.2 50.0 75.0 50.0 50.0

Functional chest pain of
presumed esophageal origin

15 39.4 ± 14.9 73.3 46.7 33.3 60.0

Uninvestigated heartburn 98 37.2 ± 13.8 58.2 26.5 45.9 44.9

Dysphagia 9 50.3 ± 17.9 55.5 44.4 55.6 55.6

Gastroduodenal disorders

Uninvestigated dyspepsia 35 37.6 ± 14.7 65.7 17.1 25.7 40.0

(i) Ulcer-like 17 40.1 ± 18.3 70.6 17.6 23.5 41.2

(ii) Dysmotility-like 18 35.2 ± 10.4 61.1 16.7 27.8 38.9

Aerophagia 28 41.7 ± 19.7 53.6 50.0 39.3 53.6

Functional vomiting 10 32.2 ± 12.7 80.0 30.0 70.0 80.0

Bowel disorders

IBS 80 40.4 ± 17.5 77.5 47.5 56.2 67.5

(i) IBS-D 12 43.3 ± 20.8 58.3 50.0 50.0 66.7

(ii) IBS-C 33 40.7 ± 20.1 87.9 60.6 66.7 69.7

(iii) IBS-A/M 45 39.3 ± 13.6 74.3 40.0 48.6 65.7

Functional abdominal bloating 54 37.0 ± 16.2 75.9 24.1 40.7 42.6

Functional constipation 37 37.6 ± 18.7 75.7 24.3 35.1 37.8

Functional diarrhea 7 42.3 ± 24.2 42.9 42.9 42.9 28.6

Unspecified functional bowel
disorder

53 38.5 ± 15.9 56.6 13.2 17.0 26.4

Functional abdominal pain

Functional abdominal pain
syndrome

5 38.2 ± 9.6 80.0 100.0 60.0 60.0

Unspecified functional
abdominal pain

8 35.4 ± 8.7 75.0 25.0 75.0 50.0

Biliary disorders

Gallbladder dysfunction 6 27.7 ± 8.8 83.3 50.0 66.7 83.3

Sphincter of oddi dysfunction 1 27.0 100.0 0 0 0

Anorectal disorders

Functional fecal incontinence 23 49.6 ± 19.2 56.5 52.2 65.2 60.9

(i) Soiling 14 45.4 ± 15.9 50.0 50.0 71.4 57.1

(ii) Gross incontinence 9 56.2 ± 23.0 66.7 55.6 55.6 66.7

Levator ani syndrome 7 54.6 ± 28.8 42.9 71.4 71.4 71.4

Proctalgia fugax 31 41.4 ± 16.5 71.0 61.3 45.2 54.8

Dyssynergia 10 42.3 ± 19.9 80.0 60.0 30.0 40.0

CES-D: center for epidemiological studies depression scale, GI: gastrointestinal, IBS: irritable bowel syndrome, IBS-D: irritable bowel syndrome diarrhea
predominant, IBS-C: irritable bowel syndrome constipation predominant, IBS-A/M: irritable bowel syndrome alternating/mixed.

studies [26, 30], except for Argentina [31] where IBS-D is the
predominant subtype. This latter discordance might relate to
genetic and environmental influences in populations such as
Argentina with a greater European influence. Also, in one
of the first cross-cultural studies of IBS conducted in the
USA, Mexico, Canada, England, Italy, Israel, India, and
China, using the Bowel Symptom Scale (BSS), diarrhea was

less frequent than constipation [32]. The Mexican subjects
reported the highest score for constipation while those from
China reported the highest score for diarrhea [32]. The
higher frequency of IBS-D in China was confirmed in a
recent study among patients with IBS using the Rome II
criteria, in which 65.9% was diagnosed as IBS-D while 26.4%
was diagnosed as IBS-C [33]. The contrasts between the
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different studies underscore the importance of diagnostic
criteria, study methodology, and subject populations, all im-
portant factors than can influence the reported frequencies
of IBS and the IBS subtypes. Use of standard criteria and
methodology is imperative in future studies to elucidate the
worldwide frequency of IBS.

4.4. Functional Constipation. A recent systematic review and
meta-analysis of population-based studies from around the
world, with limited data from Latin America, reported a
pooled prevalence of 14% (95% CI: 12–17) for FC. The
prevalence of FC was lower in South East Asian studies and in
those using the Rome II or III criteria [34]. The lower
prevalence found in our study using the Rome II criteria
[7.4% (5.3–10.1)] is concordant. In contrast, a recent meta-
analysis that included the results from the current survey
and those from other available studies in Mexico reported
a pooled prevalence of FC of 14.4% (12.6–16.6). Although
this meta-analysis found similar figures to those from the
first systematic review [35], they are higher than the ones
from the current survey, probably influenced by the inclusion
of data from studies conducted in convenience samples in
Mexico contrary to the current one using a population-based
sampling strategy.

4.5. The Burden of FGIDs: Health Care Utilization and De-
pression. Psychological comorbidities such as anxiety and
depression have been associated with FGIDs. For example,
depression has been associated with GER symptoms [36, 37];
patients with IBS and functional dyspepsia [38]; IBS-C with
higher symptoms severity [39, 40]; IBS with lower HRQOL
[39, 40]. Although psychological comorbidities are frequent
among FGID subjects that seek medical care, few studies
have analyzed such associations in subjects with FGIDs from
the community [41]. Furthermore, subjects with depression
in the community report more frequently gastrointestinal
symptoms such as abdominal pain, diarrhea, constipation,
dyspepsia, and/or IBS [42]. In the current study, we used
a validated instrument to screen for depression, and we
confirmed that depression is four times more likely to be
present among subjects with FGIDs than those without a
FGID and in those that consulted compared to those who did
not. This finding is in agreement with a study in primary
care showing that severe depression was five times more
likely among subjects with gastrointestinal symptoms [43].
With regard to IBS, we found that 47.5% of our subjects
reported depression. This is consistent with a previous study
among patients that consulted a referral center in Mexico, in
which 46.0% had trait depression according to the Hospital
Anxiety and Depression Scale (HAD) [44]. In summary,
these results suggest that depression in subjects with FGIDs
in the community is common and is more frequent among
those that seek medical care.

The high frequency of FGIDs in the general population is
remarkable and suggests that having at least one FGID is
“normal”. This finding is in agreement with data from a study
that followed subjects for over 20 years in Olmsted County
Minnesota and reported that 89% fulfilled criteria for at least

one FGID [45]. Also, in this population-based cohort, health
care utilization was increased in FGIDs and IBS subjects.
One-third of the subjects with FGIDs had related medical
care, thus they can be considered “patients”. Among those
with IBS, 56.2% had recent medical visits for GI symptoms,
thereby also considered “patients”. Our results are similar to
those from other parts of the world [46]. In addition, almost
70% of the IBS subjects had used medications for their
symptoms. These findings provide an indirect estimation of
the IBS burden of illness in Mexico.

Our study has several limitations. It was conducted in
a single State in Mexico; however, we consider that it is re-
presentative of the mestizo population which predominates
in this country [47]. Secondly, we did not include an as-
sessment of socioeconomic status or its possible relation to
the FGIDs, nor to the consultation behavior. Third, while we
did not screen for anxiety, we used a validated depression
instrument, thereby strengthening our results. Lastly, the
survey was conducted using the Rome II and not the more
recent Rome III criteria. However, a Rome III-based epi-
demiological study is underway in Mexico and Central
America and these results will allow us to further elucidate
the FGIDs prevalence and potential instrument differences
[48].

In conclusion, in this population-based study in Mexico,
FGIDs and IBS are observed to be common with important
gender differences for IBS and functional abdominal bloat-
ing. Among subjects with FGIDs and/or IBS, health care
utilization is increased and a positive association with de-
pression is observed. Further, studies of FGIDs epidemiology
in Mexico and Latin America are warranted.
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a speaker for Nycomed and Takeda. Dr. Max Schmulson has
served as a consultant for Procter and Gamble, Novartis,
Schering-Plough, Alfa-Wasserman, and Janssen. He has been
a speaker for Nycomed, Schering-Plough and Mayoli-Spin-
dler, Alfa-Wasserman, and Janssen and has received research
funding from Nycomed.

Specific Author Contributions
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Background. Studies have shown that women are more likely to have irritable bowel syndrome (IBS) and more women seek
healthcare because of IBS than men. Aim. We wanted to examine the natural history of IBS and dysmenorrhea in women over
a 10-year period and to assess the change in IBS after menopause. Method. A population-based postal study. A questionnaire was
mailed to the same age- and gender-stratified random sample of the Icelandic population aged 18–75 in 1996 and again in 2006.
Results. 77% premenopausal women had dysmenorrhea in the year 1996 and 74% in 2006. 42% of women with dysmenorrhea
had IBS according to Manning criteria in the year 2006 and 49% in 1996. 26% of women with dysmenorrhea had IBS according
to Rome III 2006 and 11% in the year 1996. In 2006 30% women had severe or very severe dysmenorrhea pain severity. More
women (27%) reported severe abdominal pain after menopause than before menopause 11%. Women without dysmenorrhea
were twice more likely to remain asymptomatic than the women with dysmenorrhea. Women with dysmenorrhea were more
likely to have stable symptoms and were twice more likely to have increased symptoms. Conclusion. Women with IBS are more
likely to experience dysmenorrhea than women without IBS which seems to be a part of the symptomatology in most women with
IBS. IBS symptom severity seems to increase after menopause.

1. Introduction

Irritable bowel syndrome (IBS) is a functional bowel disorder
in which abdominal pain or discomfort is associated with
defecation or a change in bowel habits and with features
of disordered defecation [1]. Patients often experience addi-
tional symptoms such as bloating, sensation of incomplete
evacuation, straining (constipation), and urgency (diarrhea)
[2]. In the Western countries, more women than men
seek health-care services for irritable bowel syndrome (IBS)
[3, 4]. This can possibly be explained by factors involving
physiological gender differences in gonadal hormones, stress
reactivity, and inflammatory responses, as well as sociocul-
tural differences in response to pain and/or bowel pattern
changes [4]. In a recent study of men and women with IBS,
the gender differences found were more complicated than a
simple ration of men:women [5]. Women with IBS report

more constipation, nausea, bloating, and extraintestinal and
psychological symptoms than men with IBS [6]. Gender-
related differences in gastrointestinal and somatic symptoms
are apparent in persons with IBS but are most prominent
in postmenopausal women [7]. Abdominal pain has been
shown to be the most disruptive symptom in IBS and impacts
on the quality of life in women with IBS [8]. The differences
between genders in the occurrence of IBS could furthermore
be the result of cultural, psychosocial, or healthcare access
issues instead of purely physiologic differences [9].

Dysmenorrhea is a common conditions that can occur
in 50–90% of women [10]. Dysmenorrhea is one of the
most common complaints among women. It is defined
as the presence of menstruation-associated spasmodic pain
in the abdomen. Dysmenorrhea, dyspareunia, pelvic pain,
and irritable bowel syndrome are common complaints
among women of reproductive age and are not consistently
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associated with demographic risk factors [11]. Many women
experience discomfort at the time of their periods. For most,
this does not interfere with their daily lives or requires any
special attention. However, for some women their monthly
period is painful, problematic, and in some cases disabling.
It can interfere with their lives because of the pain and
inconvenience caused.

Dysmenorrhea severe enough to cause absence from
work occurs in less than 5% of women [10]. Although
improvement and worsening are equally likely for all women,
improvement is more likely in women who bear children
[10].

Population-based studies are essential for studying IBS
since only a minority of IBS patients seek medical care [12].
Self-medication is common among these patients [12], and
differences have been noted in IBS patients and nonpatients
from the community [13, 14]. The great majority of IBS
studies are patient or healthcare based. Women overall
have a greater prevalence of IBS symptoms than men,
particularly those associated with constipation [15]. Studies
suggest that female sex hormones influence the severity
of IBS symptoms [15]. A recent study suggests that an
increase in gastrointestinal symptoms around the time of
menses and early menopause occurs at times of declining
or low ovarian hormones, suggesting that estrogen and
progesterone withdrawal may contribute either directly or
indirectly [16].

The objective of our study was to study the connection
of IBS and dysmenorrhea in women and the change over
a 10-year period. The secondary objective was to assess
the change in IBS over menopause and the birth cohort
effect of dysmenorrhea. The third objective was to assess the
connection of functional gastrointestinal disorders (FGIDs)
including functional dyspepsia (FD), heartburn and frequent
abdominal pain (FAP), and dysmenorrhea severity.

2. Methods

2.1. Participants and Setting. In 1996 an epidemiological
study of gastrointestinal diseases was performed in Iceland
[17]. Involved were 2000 inhabitants in the age range of
18–75 years. The individuals were randomly selected from
the National Registry. Equal distribution of sex and age was
secured in each age group. In 2006 we attempted to contact
all the individuals from 1996. A questionnaire was mailed to
individuals at baseline, and the study questionnaire and an
explanatory letter mailed to all eligible individuals. Reminder
letters were mailed at 2, 4, and 7 weeks, using the Total
Method of Dillman [18]. Individuals who indicated at any
point that they did not want to participate in the study were
not contacted further.

2.2. The Questionnaire. The bowel disease questionnaire
(BDQ) [19, 20] was translated from English into Icelandic
and modified for this study. The questionnaire was translated
by two gastroenterologists and a pharmacist. A specialist in
the Icelandic language at the University of Iceland made a lin-

guistic modification. The questionnaire was piloted within a
small group of IBS patients diagnosed by gastroenterologist.

The questionnaire was designed as a self-report instru-
ment to measure symptoms experienced over the previous
year and to collect the participant’s past medical history [21].

The Icelandic version of the BDQ questionnaire
addressed 47 gastrointestinal symptoms and 32 items that
measure past illness, health care use, and socio-demographic
and psychosomatic symptoms, together with a valid measure
of non-GI somatic complaints, the somatic symptom check-
list (SSC) [22]. There were only a few changes in the latter
questionnaire (2006) which addressed 51 gastrointestinal
symptoms and 33 items that measure past illness, health care
use, and socio-demographic and psychosomatic symptoms.
The questionnaire included questions on dysmenorrhea and
the pain severity of dysmenorrhea.

2.3. Criteria to Identify Dysmenorrhea. Women were asked if
they had menstruation. If they were menstruating, they were
asked if they experienced dysmenorrhea in the beginning
of their menstruation. Those who had dysmenorrhea were
asked to state the magnitude of the dysmenorrhea pain;
minor pain, medium pain, severe pain, very severe pain,
and no pain. Menopause was identified in women who
were menstruating in 1996 but reported that they did not
menstruate in 2006.

2.4. Criteria to Identify IBS. The criteria for identification of
IBS are presented in Table 1.

Diagnosis of IBS according to the Manning criteria [23]
required two or more of the six symptoms listed in Table 1
and abdominal pain six or more times during the previous
year [24, 25].

2.5. Transition between Disorders from the Initial to the
Final Survey. A transition model used by Halder et al. was
modified and applied for this study [21]. The responses from
the initial (1996) and final (2006) surveys were matched for
each subject to examine the changes between disorders at
an individual level for the 6 categories (IBS, FD, heartburn,
frequent abdominal pain, and no symptoms). A 5 × 5 table
was used to model these multiple changes and collapsed into
6 groups, as illustrated in Figure 1. Those with the most
symptoms were prioritized higher. Those who developed
more symptoms and those who reported fewer symptoms
could be categorised into groups. There were six patterns
of symptoms, identified as follows: (1) symptom stability,
(2) symptom increase, (3) symptom decrease, (4) symptom
onset, (5) becoming asymptomatic, and (6) none of these
symptoms.

2.6. Mortality Data. For the 2006 survey, we identified all
deceased individuals with the assistance of the National
Registry of Iceland.

2.7. Statistical Analysis. Tables were constructed for fre-
quency and percentage. Categorical variables were summa-
rized using frequency and percentage. Chi square test was
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Figure 1: Transitions among symptom subgroups between the initial and final surveys. Women with dysmenorrhea, women without
dysmenorrhea.

used to compare categorical variable. Type I error protection
rate was set at 0.05. The exact P is listed in the tables and text.
The statistical software SPSS (Statistical Package of Social
Science) was used for data analysis.

2.8. Ethics. The National Bioethics Committee of Iceland
and The Icelandic Data Protection Authority gave their
permission for the research.

3. Results

3.1. Demographic Data of Involved Individuals. In 1996
the response rate was 66.8% (1336/2000). Of the 1336
individuals who participated in 1996, 81 were deceased by
2006, five subjects were unable to answer, mainly because of
old age, and 70 could not be traced to a current address.
This left 1180 individuals, out of which 799 responded
in 2006 (Figure 2). The response rate in 2006 was 63.7%
(799/1255). The mean age of the individuals in 1996 was
43 and in 2006 53; there was not a significant difference
between those who responded 2006 and those who did not
respond (NS). Women were more apt to respond than men
in both years. A larger proportion of women responded
again in 2006 (57.8%) than those who responded in 1996
but did not respond again in 2006 (49.8%, P < 0.01).
The responders represented the population concerning sex
and age distribution. The response rate was higher for
older subjects than younger ones. There was no significant
difference between those who responded or those who did

not respond in the year 2006, whether they were diagnosed
with IBS in the year 1996 or not. Age distribution and
demographic details of the study cohort are presented in
Table 2.

3.2. Dysmenorrhea (Painful Menstruation). Of those women
who responded, 331 women reported menstruation in 1996
and 205 in the year 2006. A total of 254/331 (77%) in
1996 and 152/205 (74%) in 2006 reported dysmenorrhea
(Table 3). Half of those reported medium severity of dysmen-
orrhea. Slightly more reported minor dysmenorrhea in the
year 1996 than 2006. Slightly more reported severe or very
severe dysmenorrhea (Figure 3).

3.3. Dysmenorrhea and Irritable Bowel Syndrome. One out
of ten women with dysmenorrhea had IBS according to the
Rome III criteria in the year 1996, and 5% of women without
dysmenorrhea had IBS (P = 0.170) (Table 4). A total of
39/152 (26%) women with dysmenorrhea had IBS according
to Rome III in the year 2006 and 14/152 (9%) of women
without dysmenorrhea had IBS, with a statistical difference
(P = 0.013).

Overall 105/254 (41.5%) of women with dysmenorrhea
had IBS according to the Manning criteria in the year 1996,
and one out of four without dysmenorrhea had IBS, with a
statistical difference (P = 0.014). 49% of the women in the
year 2006 of women with dysmenorrhea had IBS according
to Manning and 33% of women without dysmenorrhea had
IBS in the year 2006 (P = 0.063).
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Table 1: Criteria to identify IBS.

Manning

Pain eased after BM

Looser stools at onset of pain

More frequent BM at onset of pain

Abdominal distension

Mucus per rectum

Feeling of incomplete emptying

Rome III criteria

Recurrent abdominal pain or discomfort at least 3 days/month

in the last 3 months association with two or more of the following:

Improvement with defecation

Onset associated with a change in frequency of stool

Onset associated with a change in form (appearance) of stool

BMs, bowel movements.

Subgroups of Rome III: subjects fulfilling the Rome III criteria

were divided into 4 subgroups according to their bowel habits:

(1) diarrhea-predominant (IBS-D), IBS-D is determined by

predominantly loose or watery stools ≥25% of the time

(2) constipation- predominant (IBS-C), IBS-C is determined

by predominantly hard or lumpy stools ≥25% of the time

(3) diarrhea and constipation (IBS-M), categories for mixed

(mixed irritable bowel syndrome (IBS-M): meeting criteria

for IBS-D and IBS-C ≥25% of time)

(4) no diarrhea or constipation, un-subtyped (un-subtyped

irritable bowel syndrome (IBS-U): not meeting criteria for

of IBS-C nor IBS-D, that is, both are <25% of the time).

Rome III: a close approximation of the Rome III criteria was used. The data
were reevaluated retrospectively to conform to the Rome III criteria.

Table 2: Study population. Age and sex distribution.

Population 2006 (%) Respondents 2006 (%)

Gender

Men 50.3 42.2

Women 49.7 57.8

Age

28–35 19.5 14.52

36–45 24.9 20.40

46–55 22.8 22.15

56–65 15.6 19.52

66–75 10.4 15.14

76–85 6.8 8.26

Total number N = 173859 n = 799

3.4. Dysmenorrhea and Other Functional Gastrointestinal
Disorders. A total of 45/57 (79%) of those who had func-
tional dyspepsia (FD) and 72/90 (80%) heartburn had
dysmenorrheal, and 88% of those who had diarrhea and or
constipation had dysmenorrhea (Figure 4). Altogether 39%
of those who had FD and 41% of those who had diarrhea
and/or constipation had severe or very severe dysmenorrhea.
There was a significant statistical difference (P < 0.01) of

orginally 
enrolled

responded 1996

were mailed a 
questionnaire 
2006

664 did not respond

81 were deceased
70 could not be traced 
to a current address

799 gave fully 
analysable data at 
baseline and 10 
years

376 did not respond
5 were unable to 
answer, 

Women,

Women,

n = 2000

n = 1336

n = 735
n = 156

n = 1185

n = 381

n = 452

Figure 2: Flow of study participants.
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Figure 3: Distribution of dysmenorrhea severity (1996, n = 254,
2006, n = 152).

Table 3: Women with menstruation and dysmenorrhea.

1996 2006

Total women 446 444

Women without menstruation 115 25.8% 239 53.8%

Women with menstruation 331 74.2% 205 46.2%

Women with dysmenorrhea 254 76.7% 152 74.1%

dysmenorrhea between those who had FD and those who did
not have FD. Those who had diarrhea and, or constipation
had proportionally higher prevalence of dysmenorrhea than
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Figure 4: Functional gastrointestinal disorders and dysmenorrhea
severity (2006, n = 152).

Table 4: Women with IBS according to Rome III and Manning and
dysmenorrhea.

1996 2006

Rome III
Dysmenorrhea 10.5% 25.7%

Without dysmenorrhea 5.3% 9.4%

Manning
Dysmenorrhea 41.5% 48.6%

Without dysmenorrhea 25.3% 33.3%

those who did not have diarrhea and or constipation (P <
0.01) (Figure 4).

3.5. Women with Dysmenorrhea in 1996 and after Menopause
2006, IBS, and Abdominal Pain Severity. In the year 1996,
overall 64 women experienced dysmenorrhea but did not
have periods in the year 2006. In the year 1996, 24/64 (38%)
of those had IBS according to the Manning criteria and 41%
in the year 2006 altogether. 6% experienced IBS according
to Rome III criteria in the year 1996 and 13% in the year
2006. Figure 5 shows the changes in abdominal pain severity
in women with dysmenorrhea in the year 1996 and after
menopause in the year 2006.

3.6. Transition between Disorders from the 1996 and 2006
Surveys. As described in the method section, the groups in
this analysis were defined as mutually exclusive, using the
symptom hierarchy so that each subject appears in only one
category for both the 1996 and 2006 surveys. There was a
“no symptoms” category for those who did not meet any
of the criteria applied for FGID. Due to the hierarchical
classification, only a few participants occurred in some
categories.

Transitions between disorders were explored in two ways,
for women with dysmenorrhea and for women without
dysmenorrhea (Figure 1). There was a substantial change
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Figure 5: Abdominal pain in women with dysmenorrhea 1996 and
after menopause 2006.

in numbers in all the categories between the two surveys.
The group “no symptoms” was the most common in both
transition models. For the women with dysmenorrheal, the
FD was the most stable one. A total of 17% moved into the
IBS group and 14% into the no symptom group. IBS was
stable in 30% cases, and the same number moved into the
FD group. One-fourth moved into the no symptom group.
There were only 4 women in the heartburn group of women
with dysmenorrhea. In women without dysmenorrheal, the
stability of symptoms was greater than that for those who
suffered from dysmenorrhea. 44% of the FD group was stable
between the initial and final surveys. One out of four moved
into the IBS group. The stability for the IBS group was 38%.
5/29 (17%) moved into the IBS group and 21% into the
no symptom group. The highest stability (42%) was in the
heartburn group.

The transitions were collected into six groups. Compar-
ison of the differences between women with and without
dysmenorrhea in those transition groups (Figure 6) showed
that the greatest difference was between the two groups of
women who remained asymptomatic. The women without
dysmenorrhea were twice more likely to remain asymp-
tomatic than the women with dysmenorrhea. The women
with dysmenorrhea were also more likely to have stable
symptoms at followup than women without dysmenorrhea.
The women with dysmenorrhea were twice more likely to
have increased symptoms than women without symptoms.

3.7. Birth Cohort Effect of Dysmenorrhea. There was no
significant difference in prevalence between birth cohorts
in women with dysmenorrhea nor in women without
dysmenorrheal (Figure 7).

4. Discussion

The current study makes it possible for the first time to
follow up women with and without dysmenorrhea over a
ten-year period and to observe how the FGID symptoms are
associated with dysmenorrhea.

Every three out of four women with menstruation in
this study experience dysmenorrhea which is similar to other
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Figure 6: Six-group transition model, change from initial to the
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circle and women without dysmenorrhea (n = 163) in the outer
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Figure 7: Birth cohort effect on the prevalence (%) in 10 years.

studies. Analysis of women with dysmenorrhea showed that
they were more likely to have IBS, either based on the Rome
III criteria and/or the Manning criteria. The Manning criteria
were much more sensitive than the Rome criteria. There was
an increase in prevalence in dysmenorrhea over the ten-year
period for both women with IBS according to Rome III and
Manning, with more increase in dysmenorrhea in the Rome
III group.

A meta-analysis based on a small number of studies com-
pared gastrointestinal symptoms in pre- and postmenopause
women [15]. The authors concluded that there was insuffi-
cient evidence to determine the effect of menopausal status
on IBS symptoms. The current study demonstrated an
increase in prevalence in women having IBS after menopause
using both IBS criteria. Increase in gastrointestinal symp-
toms around the time of menses and early menopause
occurs at times of declining or low ovarian hormones,
suggesting that estrogen and progesterone withdrawal may

contribute either directly or indirectly [16]. One study has
shown that gastrointestinal symptoms burden was higher in
postmenopausal women than in men, but these differences
mostly disappeared when controlled for age [7].

Women with dysmenorrhea report more gastrointestinal
symptoms prior to or concurrent with uterine cramping
pain at menses than women who are non-dysmenorrheic
[26]. Gastrointestinal symptoms tend to be increased across
all cycle phases in women with IBS compared to healthy
women, but both groups demonstrated a similar increase in
severity immediately prior to or at the onset of menses [27].
The current study compared the FGIDs and dysmenorrheal
severity and demonstrated that the great majority of women
with dysmenorrhea had other FGID symptoms than those
related to IBS. Women reported more severe abdominal pain
after menopause than before. One study has shown that
abdominal pain is the most disruptive IBS symptom [8].

The current study observed the transition between symp-
toms and revealed substantial difference between women
with and without dysmenorrhea. Women without dysmen-
orrhea remained more often asymptomatic than women
with dysmenorrhea. FGID symptoms were more stable in
10 years for women with dysmenorrheal, and they also
had more increase in symptoms than women without
dysmenorrhea. This demonstrated a difference between
those two groups of women. The prevalence of menstrually
related symptoms has been shown to be high and appears to
affect bowel patterns [26]. A recent meta-analysis revealed a
significant menstrual cycle effect for loose stools, bloating,
abdominal pain, stool frequency, and other changes in bowel
habit [15].

The strength of our study was the use of a stable
and homogeneous population. The sample was randomly
selected from the National Registry of Iceland and repre-
sented the nation as a whole in selected age groups. Only a
minority of IBS patients seek medical care, and population-
based studies are therefore essential for studying IBS. The
population of Iceland with approximately 300 thousand
inhabitants represents 1% of the whole population from all
around the country.

There are some limitations to our study. The subjects
were not specifically interviewed or examined to evaluate
the possibility of organic disease. However, the 10-year
(postal) followup went some way to making an organic cause
of symptoms unlikely. Information on women using the
contraceptive pill is lacking from this study, and this could
affect the study. Also information on endometriosis and
other gynaecological problems is not addressed in this study
but could affect the results. Furthermore, since the response
rate was 67% in 1996 and 69% in 2006, a drop-out bias
cannot be excluded. A similar mean age in the respondent
group and the nonrespondent group does not indicate an age
dropout bias in the study.
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demiological study of functional bowel disorders in Iceland,”
Icelandic Medical Journal , vol. 91, no. 4, pp. 329–333, 2005.

[18] D. Dillman, Mail and Telephone Surveys: The Total Design
Method, John Wiley and Sons, 1978.

[19] N. J. Talley, S. F. Phillips, C. M. Wiltgen, A. R. Zinsmeister,
and L. J. Melton III, “Assessment of functional gastrointestinal
disease: the bowel disease questionnaire,” Mayo Clinic Proceed-
ings, vol. 65, no. 11, pp. 1456–1479, 1990.

[20] N. J. Talley, S. F. Phillips, L. J. Melton, C. Wiltgen, and A.
R. Zinsmeister, “A patient questionnaire to identify bowel
disease,” Annals of Internal Medicine, vol. 111, no. 8, pp. 671–
674, 1989.

[21] S. L. S. Halder, G. R. Locke, C. D. Schleck, A. R. Zinsmeister,
L. J. Melton, and N. J. Talley, “Natural history of functional
gastrointestinal disorders: a 12-year longitudinal population-
based study,” Gastroenterology, vol. 133, no. 3, pp. 799–807,
2007.

[22] V. Attanasio, F. Andrasik, E. B. Blanchard, and J. G. Arena,
“Psychometric properties of the SUNYA revision of the
Psychosomatic Symptom Checklist,” Journal of Behavioral
Medicine, vol. 7, no. 2, pp. 247–257, 1984.

[23] A. P. Manning, W. G. Thompson, K. W. Heaton, and A. F.
Morris, “Towards positive diagnosis of the irritable bowel,”
British Medical Journal, vol. 2, no. 6138, pp. 653–654, 1978.

[24] N. J. Talley, A. R. Zinsmeister, C. Van Dyke, and L. J. Melton,
“Epidemiology of colonic symptoms and the irritable bowel
syndrome,” Gastroenterology, vol. 101, no. 4, pp. 927–934,
1991.

[25] D. A. Drossman, “A questionnaire for functional bowel
disorders,” Annals of Internal Medicine, vol. 111, no. 8, pp.
627–629, 1989.

[26] S. V. Kane, K. Sable, and S. B. Hanauer, “The menstrual cycle
and its effect on inflammatory bowel disease and irritable
bowel syndrome: a prevalence study,” American Journal of
Gastroenterology, vol. 93, no. 10, pp. 1867–1872, 1998.

[27] M. M. Heitkemper, K. C. Cain, M. E. Jarrett, R. L. Burr, V.
Hertig, and E. F. Bond, “Symptoms across the menstrual cycle
in women with irritable bowel syndrome,” American Journal of
Gastroenterology, vol. 98, no. 2, pp. 420–430, 2003.



Hindawi Publishing Corporation
Gastroenterology Research and Practice
Volume 2012, Article ID 291452, 6 pages
doi:10.1155/2012/291452

Clinical Study

Irritable Bowel Syndrome and Psychiatric Disorders in Pakistan:
A Case Control Study

Amna Subhan Butt,1 Mohammad Salih,1 Wasim Jafri,1 Javed Yakoob,1

Mohammad Wasay,2 and Saeed Hamid1

1 Section of Gastroenterology, Department of Medicine, The Aga Khan University & Hospital, Karachi 3500, Pakistan
2 Section of Neurology, Department of Medicine, The Aga Khan University, Karachi 3500, Pakistan

Correspondence should be addressed to Amna Subhan Butt, amna.subhan@aku.edu

Received 6 October 2011; Revised 28 November 2011; Accepted 15 December 2011

Academic Editor: Ami D. Sperber

Copyright © 2012 Amna Subhan Butt et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.

Background. The psychiatric disorders like anxiety and depression could have a profound influence on onset, expression, and
course of Irritable bowel syndrome (IBS). Aim. To estimate the frequency and strength of association of common mental disorders
(CMDs) in patients with IBS and patients with other chronic diseases, that is, migraine and hypertension. Method. This was a
case control study. Individuals aged 18–70 years diagnosed as IBS were enrolled as cases. The control groups consisted of patients
without IBS but diagnosed to have a chronic disease, that is, migraine or HTN. Self-Reporting Questonnaire-20(SRQ-20) was used
as a screening tool for the detection of CMD. Results. 82 patients were enrolled in each group. Mean SRQ score was significantly
higher in IBS group than controls (9.9± 4.5 versus 4.9± 3.6, P < 0.001). CMDs were more frequent (67.1% versus 22%) and the
odds of CMD were 7.24 times higher among IBS patients than controls (95% CI 3.6–14.5, P < 0.001). No difference was found in
frequency of CMDs among various subtypes of IBS. Conclusion. We found that CMDs are more common and strongly associated
with IBS as compared to other chronic diseases. Early screening for CMDs might be useful for an effective management of IBS.

1. Introduction

Irritable bowel syndrome (IBS) is a common health prob-
lem which not only affects 10–20% of adult population
worldwide [1] but also account for up to 25% outpatient
workload of a gastroenterologist [2–4]. IBS is considered
as a functional bowel disorder characterized by abdominal
pain/discomfort which is relieved by defecation and asso-
ciated with altered stool frequency and/or consistency, in
the absence of structural, microbiological, and biochemical
abnormalities [3, 5, 6]. The overall point prevalence of IBS
in Asia varies from 4.4% to 10.4% in various communities
[3, 7]. The exact prevalence of IBS in Pakistani population is
unknown. However, the prevalence of IBS was found 34% in
a study conducted in 508 college going students of Karachi,
Pakistan [7]. Likewise, 45% of 1048 adults living in Karachi
and Bahawalpur were found to be affected by IBS [8].

Despite conceptualization of several mechanisms, the
exact cause of IBS remains uncertain. Currently, postulated

mechanisms include exaggerated visceral hypersensitivity,
gastrointestinal motor disturbances, and postinfectious IBS
[5]. In addition, the brain gut axis has been suggested.
Studies from different parts of the world have revealed
underlying psychiatric disorders in 40–60% of IBS cases
which is significantly higher than healthy control or controls
with other chronic diseases [5, 9–15]. Moreover, in a study
conducted in our hospital significantly high proportion
of patients with functional dyspepsia were found to have
common mental disorders as compared to controls (71.33%
versus 15.33%, P < 0.001) [16]. Hence, the proper screening
and management of associated common mental disorders in
addition to the treatment is needed.

Common mental disorders (CMD) described as anxiety,
depression, and somatoform disorders are the most frequent
and disabling group of psychiatric states [17]. These CMDs
like depression not only affect the quality of life but may
potentially increase short-term mortality in cardiac patients
[18]. Significant depressive symptoms have been reported in
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patients affected by chronic illness [19] for example, 18%
of patients with migraine was found affected by CMD [20]
and almost 50% patients with depression was found to have
hypertension (HTN) [21]. In Pakistan, the overall reported
prevalence of anxiety and depressive disorders is 34%, which
is yet another challenge for a resource poor country like
Pakistan [22].

Individuals with IBS incur more direct health care costs
than non-IBS patients, particularly for their nongastroin-
testinal complaints including psychiatric symptoms [9, 23].
Frequency of symptoms experienced, concern of serious
underlying illness, lower quality of life, and coexisting health
problems lead to frequent visits and extended investigations
of IBS patients [2]. Furthermore, coexisting CMD with IBS
may further deteriorate health resulting in absenteeism at
work, increased health care cost thus has significant impli-
cations on economics for a poor country like Pakistan. To
date there is no published data regarding frequency of CMD
in patients with IBS from Pakistan. Hence, identification of
associated psychiatric disorders may help in treatment and
counseling of patients with IBS through early psychological
or psychopharmacological interventions [6]. Therefore, it is
imperative to know the frequency and strength of association
of CMD in patients with IBS from our region.

Thus, the current study is designed to estimate the
frequency and strength of association of common mental
disorders (CMDs) in Pakistani patients with irritable bowel
syndrome (IBS) and patients with other chronic diseases,
that are, migraine and hypertension. It is hypothesized that
among IBS cases the CMD is greater than controls.

2. Methods

2.1. Study Design and Setting. Two parallel case control stud-
ies [16] were conducted in 2009 in Gastroenterology clinics
of The Aga Khan University Hospital (AKUH), Karachi,
Pakistan. First was the current study designed to evaluate
the frequency of CMDs in patients with IBS as compared
to controls. The AKUH is a tertiary care hospital where
patients are referred from all over the country for treatment.
The current study was conducted in outpatient Gastroen-
terology and Neurology clinics from January–September
2009. Individuals aged 18–70 years who could read and
understand Urdu (national language) or English were offered
to participate. Those who agreed to participate and met the
eligibility criteria were enrolled with their consent.

2.2. Selection of Cases and Controls. Individuals visiting our
Gastroenterology clinics and already diagnosed to have IBS
by a qualified gastroenterologist at AKUH were recruited
randomly as “cases”. However, those cases of IBS with diag-
nosed psychiatric disorders including CMD, other concomi-
tant chronic diseases including HTN, DM, ischemic heart
disease, and migraine, or had limited functional activity (i.e.,
functional class ≥2) were excluded. Diagnosis of IBS was
made according to Room III criteria for IBS. Rome III criteria
have been found useful and cost effective for diagnosing IBS
in clinical practice, epidemiological surveys, physiological

research and therapeutic trials [1, 6, 13]. Moreover, the IBS
cases were also categorized into subtypes, that are, (1) IBS
with constipation (IBS-C), (2) IBS with diarrhea (IBS-D),
and (3) Mixed IBS (IBS-M) [1].

The control group was randomly selected from Neu-
rology and Medicine clinics of AKUH. The control group
comprised of patients who either have migraine diagnosed by
a qualified neurologist or have HTN diagnosed based upon
the Seventh Report of Joint National Committee (JNC VII)
on Prevention, Detection, Evaluation, and Treatment of high
blood pressure [24]. According to JNC VII Hypertension
was defined as a mean of two or more properly measured
seated BP readings of systolic BP ≥ 140–159 mmHg or
diastolic BP ≥ 90–99 mmHg on each of two or more office
visits [24]. Migraine was defined as lateralized, throbbing,
or dull episodic headache occurring without preceding
aura, sometimes associated with anorexia, nausea, vomiting,
cognitive impairment, and blurring of vision [25].

Common mental disorders (CMD) describe the state
of anxiety, depression, and psychosomatic disorders [17].
Based upon DSM IV criteria, diagnosis of major depression
was made if an individual experienced five or more of the
following symptoms for at least two consecutive weeks; (1)
depressed mood, (2) loss of interest or pleasure in most or
all activities, (3) insomnia or hypersomnia, (4) change in
appetite or weight, (5) psychomotor retardation or agitation,
(6) low energy, (7) poor concentration, (8) thoughts of
worthlessness or guilt, and (9) recurrent thoughts about
death or suicide. However, the individual diagnosed to
have minor depression if experiences any two or four of
the nine symptoms of major depression present most of
the day, nearly every day, for at least two weeks, at least
one being depressed mood or loss of interest/pleasure [26].
Anxiety disorder defined as an uncontrollable disposition
to worry about one’s welfare and that of one’s immediate
kin associated with wide range of physical and affective
symptoms, changes in behavior, and cognition like arousal,
vigilance, tension, irritability, and unrestful sleep [26, 27].

2.3. Screening for Common Mental Disorders. We used self-
reporting questionnaire-20 (SRQ-20) which is one of the
most widely used self-administered psychiatric question-
naires developed by Harding et al. [28] for World Health
organization (WHO) to screen for CMD, especially in
developing countries. It is available in at least 21 language
translations including a validated Urdu version [29–32]. It
has not only been validated but also adapted for cross-
cultural use in Pakistan [30]. It is simple, easy to interpret
and takes only few minutes to administer the questionnaire
[30, 31, 33–36]. It consists of 20 questions and inquires about
the presence of symptoms over the period of last 30 days [36].
Each item is scored 0 or 1. A score of 1 indicates the presence
and 0 indicates the absence of symptoms with a maximum
score of 20. Different cut off for SRQ scores has been used in
different studies. However, a cutoff point of 8/9 (8 “yes” for a
“control” and 9 “yes” for a “case”) is common with sensitivity
of about 80% and specificity of 75% [30, 31].

Thus, eligible patients were interviewed by a single inter-
viewer to screen them for CMDs by using SRQ-20. Moreover,
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Table 1: Comparison among patients with IBS and controls.

Cases mean ± SD or n (%) Controls mean ± SD or n (%) 95% confidence interval P value

Age (years) 43.1 ± 12.1 39.9 ± 11.2 0.95–1.00 0.08

Gender

Male 61 (74.4) 48 (58.5)
0.25–0.94 0.03

Females 21 (25.6) 34 (41.5)

SRQ score 9.9 ± 4.5 4.9 ± 3.6 1.22–1.44 <0.001

CMDs

Present 55 (67.1) 18 (22.0)
3.6–14.5 <0.001

Absent 27 (32.9) 64 (78.0)

information regarding age, gender, marital status for cases
and controls, and type of IBS for cases were also collected.

This was a prospective, case control study, conducted
by maintain compliance with the Helsinki Declaration. This
was an interview based study and study participants were
interviewed after their informed consent and there was no
intervention involved.

2.4. Statistical Analysis. Sample size was calculated by using
EPI Info version 6 [37]. Assuming the prevalence of CMDs
40% in IBS group [11] and 18% in the control group
[19, 20] we require 148 (74 individuals in each group) to
detect a difference in the proportion of CMDs in IBS group
versus control group with 80% power, at 5% significance
level. Adding 10% refusals to the calculated sample size, we
required target sample size of 164 (82 subjects in each arm).

Data was analyzed in SPSS version 16.0. Mean± standard
deviation were calculated for quantitative variables (age,
SRQ score) and proportions (percentage) were calculated
for categorical data (gender, subtypes of IBS). The baseline
characteristics were compared in the two groups by using
independent student t-test for continuous variable and chi-
square or Fisher exact test for categorical variables wherever
appropriate. The association of age with CMDs was checked
by stratifying cases and controls on age. A P value < 0.05 was
considered statistically significant. All P values were single
sided. Furthermore, binary logistic was performed to see
association between CMDs and subtypes of IBS.

3. Results

A total of 164 patients; 82 patients in each group were
enrolled. Out of 82 patients in control group, 42 patients had
HTN and 40 had migraine. In IBS group, the proportion
of IBS-constipation, IBS-diarrhea, and IBS-mixed were 37
(45.1%), 29 (35.4%), and 16 (19.5%), respectively. No
difference was observed in mean age among patients with IBS
and controls (43.1 ± 12.1 versus 39.9 ± 11.2 years, 95% CI
0.9–1.0, P = 0.08). There was male predominance in both
groups. Moreover, CMDs were more frequent among males
affected by IBS than controls (74.4% versus 58.5%, 95% CI
0.3–0.9, P = 0.03) (Table 1).

Overall mean SRQ score was 7.4 ± 4.7 (range 0–18).
Mean SRQ score was significantly higher in IBS group as
compared to the control group (9.9 ± 4.5 versus 4.9 ±

SRQ scores

181614121086420

N
u

m
be

r 
of

 c
as

es

12

10

8

6

4

2

0

Subjects

Control group

IBS group

Figure 1: Comparison of SRQ-scores in IBS patients and controls.

3.6, 95% CI 1.22–1.44, P < 0.001) (Figure 1). Using the
cut off 8/9 for SRQ score, common mental disorders were
found in 55 (67.1%) of patients with IBS as compared
to 18 (22%) of the control group. Moreover, the odds to
be affected by CMDs were 7.2 times greater among IBS
cases as compared to the control group (95% CI 3.6–14.5,
P < 0.001). Furthermore, no difference was observed in
frequency of CMDs among IBS cases and controls when both
study groups were stratified on age (P value 0.6).

Binary logistic was also performed to see an association
of CMD with subtypes of IBS. No difference was found in
distribution of age and gender among different subtypes
of IBS. Mean SRQ score was 10.62 ± 4.56, 8.52 ± 4.52,
and 10.13 ± 4.12 in IBS-C, IBS-D, and IBS-mixed group,
respectively (P = 0.16). Likewise, no difference was observed
in frequency of CMD among patients with IBS-C, IBS-D, and
IBS-mixed (27 (73.0%) versus 16 (55.2%) versus 12 (75.0%),
P = 0.23) (Table 2).



4 Gastroenterology Research and Practice

Table 2: Baseline demographic characteristics and CMD status of patients with different subtypes of IBS.

IBS-C IBS-D IBS-mixed P value

Gender∗

Male 25 (67.56%) 21 (72.4%) 15 (93.8%)
0.12

Female 12 (32.4%) 8 (27.6%) 1 (6.3%)

Age (years)† 38.3 ± 10.13 42.6 ± 13.05 38.7 ± 9.67 0.26

Age categories (years)∗

18–34 14 (37.8%) 8 (27.6%) 6 (37.5%)

0.36
35–40 8 (21.6%) 9 (31.0%) 5 (31.3%)

41–50 12 (32.4%) 5 (17.2%) 4 (25.0%)

51–67 3 (8.1%) 7 (24.1%) 1 (6.3%)

SRQ score† 10.62 ± 4.56 8.52 ± 4.52 10.13 ± 4.12 0.16

CMD present∗ 27 (73.0%) 16 (55.2%) 12 (75.0%) 0.23
∗
n (%), †mean ± SD.

4. Discussion

In this case control study, the distribution of age was
comparable in both IBS and with chronic disease. Males
were predominant among both cases and controls; however,
the proportion of females was significantly higher in control
group as compared to IBS group. Mean SRQ score and
frequency of CMD were significantly higher in IBS group
as compared to controls. We did not find difference in
proportion of CMD and mean SRQ score among patients
with IBS-C, IBS-D, and IBS-mixed. However, these findings
were based upon post-hoc analysis and could be due to
insufficient small sample size to assess this association.

The implications of our study are that there was a
male predominance in both groups and CMDs were more
frequent among male cases than controls. These findings
are consistent with local studies conducted by Jafri and
colleagues where IBS was found predominantly in males that
is, 56% [8] and 48% (versus 42% in females) [7], respectively.
Moreover, Healthcare seekers among IBS patients were
predominantly males than females (56% versus 44%) [8].
Likewise, studies from neighboring country India have
reported higher rates of IBS and dyspepsia among males
than females [38, 39]. This might be due to possibility of
male patients consulting doctors more often than females
due to various sociocultural reasons here. Hence, in our
study finding IBS more in males may suggest that the male
preponderance for IBS is not a chance finding.

Our findings are consistent with Trikas and colleagues
[10], who found depressive disorders more common among
patients with IBS as compared to controls affected by cho-
lelithiasis (36.1% versus 7.1%, P = 0.016). Likewise, 40
patients with IBS were compared with 32 patients with
inflammatory bowel disease (IBD) and 34 healthy controls
[40]. Prevalence of anxiety, depressive, and mood disorders
as well as higher scores on anxiety and depression scales were
found in IBS group as compared to the controls. Moreover,
these findings were also true for patients with IBD as com-
pared to healthy controls. In our study, the risk of CMD
among patients with IBS was found 7.2 times higher than
the controls. Moreover, we have used SRQ-20 to screen CMD

in our study which is not only sensitive to detect depres-
sive disorders but also detects anxiety and other somato-
form disorders as well [19, 20]. However, conflicting results
have also been reported in some studies.

In a cohort of 1037 young individuals in Dunedin, New
Zealand [9], relationship between psychiatric disorders and
IBS was investigated. Rome II and Manning criteria for
IBS and modified version of Diagnostic interview Schedule
was used to detect psychiatric disorders. No association was
found between IBS and psychiatric disorders in this cohort.
In contrast to this study where only young individuals of
age 26 years were evaluated, individuals with age 18–70
years were evaluated in our study which may be a possible
explanation for difference in frequencies of CMD in IBS.
Another explanation may be that the first occurrence of IBS
mostly occurs between 30–50 years of age [13]. Hence, the
population under study represents a broad sample.

The limitations of our study include screening for CMD
was based upon SRQ-20. It consists of symptoms experi-
enced during last four weeks that could have led to some
degree of recall bias. We found it better not match our cases
and controls for age and gender. As age and gender are
known risk factors for IBS and CMDs [5]. Moreover, prior
local and regional studies had reported male preponderance
for IBS. In case of matching for age and gender, association
of age and gender could not be studied.

It has been suggested that cross-cultural research regard-
ing molecular biology, genetic and psychosocial factors, dis-
ease manifestations, diagnosis and treatment, health seeking
behaviors, health-related quality of life, all aspects of IBS
could be affected by culture, and ethnicity and race. Hence,
well-designed cross-cultural studies can help us to under-
stand the epidemiology, pathophysiological mechanisms,
and therapeutic interventions related to IBS [41, 42]. Pak-
istan is a developing country where political and economic
instability is a major concern. Data from population-based
studies indicate that a one-third of Pakistan’s population has
anxiety and depression [19, 39]. Despite the high burden of
psychological problems, mental health is not given a priority
in the National Health Policy and only 0.4% of health care
budget is being allocated to mental health [43]. Although
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cost-effective treatments exist for these disorders, required
trained mental-health professionals are not available to deal
with them. Public funded primary health care is ineffective
and underresourced.

5. Conclusion

We found that CMDs is more common and strongly associat-
ed with IBS as compared to other chronic diseases including
migraine and HTN. Hence, early screening for CMDs in IBS
patients might be useful for an effective management of IBS.
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Postinfectious IBS is defined in the industrialized world as IBS onset following a sentinel gastrointestinal infection. In developing
nations, where repeated bacterial and parasitic gastrointestinal infections are common, the IBS pathophysiology may be altered.
Our aim was to investigate the relationship between intestinal parasite infection and IBS in the “nonsterile” developing world
environment. IBS subjects were identified from a population-based sample of 1624 participants using the Rome II Modular
Questionnaire. Stool samples from cases and randomly selected controls were examined for ova and parasites. Logistic regression
models explored the relationship between IBS and parasite infection. The overall IBS prevalence among participants was 13.2%
(9.3% males, 15.9% females). There was no difference in parasite carriage between IBS cases and controls, 16.6% versus 15.4%
(P = 0.78), nor among IBS subtypes. The pathophysiology of post-infectious IBS may be altered in the developing world as
compared to industrialized nations and warrants investigation.

1. Introduction

Irritable bowel syndrome (IBS) is a functional gastrointesti-
nal disorder which affects approximately 12% of persons
globally [1, 2]. Several studies have examined the prevalence
of IBS in different geographic regions, and in general, have
found the prevalence of IBS to be higher in industrialized
nations and lower in developing nations [3, 4]. This may
be due to differences in diagnostic criteria and their trans-
lations, health care access and use, and other factors which
differ between countries [4]. In his review, Kang suggests
additional differences in host genetics, diet, and health belief
models may contribute to the variability in the prevalence of
IBS between countries [4]. Also in this review, the paucity of
IBS investigations from Latin America is highlighted.

Postinfectious IBS (PI-IBS) is defined as the onset of IBS
following a sentinel gastrointestinal infection, particularly

infectious gastroenteritis [5, 6]. The prevalence of PI-IBS
following infectious gastroenteritis ranges from 4% to 31%,
with a pooled incidence of 10% [7, 8]. PI-IBS has been
predominantly described for residents of the industrialized
world in two scenarios: traveler’s diarrhea and gastroenteritis
outbreaks. Following these intestinal infections, there is
a higher prevalence of diarrhea-predominant IBS (IBS-D)
symptoms. Multiple pathogens have been implicated in the
development of IBS in the so-called “sterile” environments of
developed nations, including E. coli, C. jejuni, and S. sonnei
[9–12]. Not all studies support a causative role of infectious
gastroenteritis [13]. A number of nonbacterial pathogens
have also been implicated in PI-IBS, including viral and
parasitic organisms [14–17]. Several parasites including E.
histolytica, Giardia spp., B. hominis, and Trichinella spp. have
been discussed as contributing factors to the development of
IBS, though the relationship is less well defined [14–21].
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While the precise pathophysiology of PI-IBS is unknown,
suggested factors include altered serotonin signaling activity,
inflammation, malabsorption, and small intestinal bacterial
overgrowth [10–12, 22]. Although it is apparent that the
majority of gastrointestinal infections do not result in IBS,
the incidence of IBS after infection may provide insight into
the etiology of the disease and the “hygiene hypothesis”
[23].

The effect of gastrointestinal infections on the develop-
ment of IBS is largely unexplored in the developing world.
The developing world environment may be considered
“nonsterile,” with the majority of the population exposed
to intermittent acute infections beginning in infancy, and a
subset with chronic gastrointestinal infections [24, 25]. For
example, in Mexico, the overall prevalence of infection with
E. histolytica/E. dispar in pregnant women has been esti-
mated to be between 22 and 35%, with 15% of their children
also infected [26]. The concept of the sentinel infection to
trigger PI-IBS may not be applicable and, in addition, would
be difficult to ascertain.

We examined the relationship between IBS and parasite
infection using a population-based case-control design in
the “nonsterile” developing nation environment in western
Nicaragua. In this setting, parasite carriage may serve as a
surrogate for repeated exposures to gastrointestinal path-
ogens and infection. As described below, the unique Health
and Demographic Surveillance Site in León, Nicaragua
(HDSS-León) was used to select a random population-based
sample for identification of IBS cases and healthy controls.

2. Materials and Methods

2.1. Setting. The Center for Epidemiology and Health
(CIDS) within the University of Nicaragua, León (UNAN-
León) maintains HDSS-León for the region with a sampled
population of over 200,000. HDSS-León, established by
CIDS in 1993, includes approximately 11,000 households
and 55,000 individuals, or 30% of the population of León
municipality [27]. This is the only Latin American member
of the INDEPTH network, an international network of
demographic surveillance population cohorts in developing
nations [28]. The region’s population is Hispanic Mestizo
ethnic origin, with less than 10% from indigenous groups.
Half of the population is under the age of 15. Nicaragua
consistently ranks among the poorest countries in Latin
America, with a per capita gross national income of US$1000
[29]. In addition, parasite infection is known to be high in
the León province of western Nicaragua [25, 30].

2.2. Study Design. The study utilized a population-based,
nested case-control design with household interviews. The
cross-sectional survey of the functional gastrointestinal
disorders was performed with randomly selected individ-
uals (n = 1624) within the HDSS-León. IBS cases were
identified using the Rome II Modular Questionnaire that
has been previously translated into Spanish and validated
for Mexico and Central America [31, 32]. IBS cases were
further characterized using the Rome II criteria as IBS-D,
constipation-predominant (IBS-C), and alternating/mixed

(IBS-A), for those not fulfilling criteria for either of the
above categories. Within this cross-sectional survey (n =
1.642), we conducted a nested case-control study of IBS cases
and healthy controls (n = 359). Healthy controls without
IBS were randomly selected from the cross-sectional survey
participants in a 1 : 1 ratio for stool collection and related
study data. Cases and controls were interviewed by study
team physicians.

Socioeconomic status was assessed using a validated po-
verty index which was calculated using the United Nation’s
unsatisfied basic needs measurement, based on housing, san-
itation, education, and employment [33–35] and validated
in Nicaragua [36, 37]. Specific factors related to the envi-
ronment that were examined included water source, toilet or
latrine use, household construction, and neighborhood.

2.3. Laboratory Analysis. Laboratory stool analysis was per-
formed in the UNAN-León Center for Infectious Disease
Research, by methods previously described [38]. The stool
specimens were collected in labeled plastic vials without
preservatives and examined in less than two hours. Stool
samples were subjected to macroscopic examination, to
check the consistency and to evaluate for the presence of
blood, mucus, or adult helminth parasites. Specimens were
examined by direct microscopy with saline and iodine by
microbiologists. In addition to direct microscopy of fresh
smears, formalin ethyl acetate sedimentation technique was
used for detection of cysts and eggs, iron hematoxylin stain-
ing for amebas and flagellates, and modified Ziehl-Neelsen
staining for detection of enteric coccidia. No additional tests
for viral and bacterial infections were performed. These
university-based microscopy methods have been shown to
be highly reproducible in Nicaragua, and with comparable
sensitivity to PCR methodology for detection of Entamoeba
spp. [38].

Parasites were classified as either pathogenic or com-
mensal, based upon internationally accepted classification
[39]. The E. histolytica/E. dispar complex was classified as
commensal for the primary analysis, because the prevalence
of E. dispar exceeds that of E. histolytica (5 : 1) in Nicaragua
[38]. We further performed a sensitivity analysis classifying
either of these amoebas instead as pathogenic. Since no
difference was found in the prevalence of the E. histolytica/E.
dispar complex between IBS and controls (see Section 3),
the molecular differentiation of the two species was not
performed. Subjects with pathogenic parasitic infection
on stool exam were offered treatment with antiparasitic
medications per the local standard of care.

2.4. Statistical Analysis. Data was analyzed using SPSS ver-
sion 12.0 statistical software (Chicago, IL, USA). Mantel-
Haenszel odds ratios were calculated to determine the
association between IBS and parasite infection. Possible
confounding factors, including age, gender, poverty index,
household water source, latrine or toilet use, household con-
struction, and neighborhood, were examined. The current
study was approved by the institutional review boards of the
University of North Carolina, Chapel Hill and UNAN-León.
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Table 1: Summary of the study population.

IBS cases (N = 163) Controls (N = 194) P value Total (N = 357)

Gender

Male
Female

24.5% (40)
75.4% (123)

31.4% (61)
68.6% (133)

0.16
28.3% (101)
71.7% (256)

Age (in years)

18–34
35–54
55–66

39.9% (65)
47.2% (77)
12.9% (21)

37.6% (73)
49.7% (98)
11.8% (23)

0.83
38.7% (138)
49.0% (175)
12.3% (44)

Household water source

Municipal supply†

Other
97.5% (159)

2.5% (4)
97.4% (189)

2.6% (5)
0.98

97.5% (348)
2.5% (9)

Sanitary conditions

Toilet
Latrine or none

58.2% (95)
41.7% (68)

60.3% (117)
39.6% (77)

0.85
59.4% (212)
40.6% (145)

Poverty index

Basic needs met
basic needs unmet

63.8% (104)
36.2% (59)

71.1% (138)
28.9% (56)

0.20
67.8% (242)
32.2% (115)

†
Municipal water source refers to water delivery to the household or nearby community source for at least 4 hours per day.

3. Results

3.1. Characteristics of the Participants. The overall prevalence
of IBS in the population-based cross sectional study was
13.2%, with the prevalence of 15.9% in females and 9.3% in
males. The IBS subsets were nearly evenly distributed: IBS-
D 25%, IBS-C 32%, and IBS-A 43%. The characteristics of
the study population (n = 357) are presented in Table 1.
The median age was 39.0 years old with a range of 18 to
66. In the households, 68% had their basic needs met, 28%
lived in poverty, and 4.0% lived in extreme poverty. Nearly
all subjects lived in moderate-to-severe poverty by developed
nation standards. Forty-one percent used latrines or did not
have household sanitary facilities.

3.2. Association between IBS and Parasite Infection. The
overall prevalence of parasitic infection in the nested case-
control study population was 16.0%. Of the 214 identified
IBS cases, 163 stool samples adequate for examination were
obtained. Evaluable stool samples were obtained from 194
controls. No statistically significant association was found
between the presence of parasites upon stool examination
and the presence of IBS. Specifically, 16.6% of IBS cases
and 15.4% of controls tested positively for parasite infection.
Those with IBS had the same odds of parasitic infection as
the controls (OR = 1.09, 95% CI 0.62, 1.91). Furthermore,
when broken down by individual parasites, none showed
a significant association with IBS, having a range of ORs
from 0.75 (95% CI 0.36, 1.57) to 6.12 (95% CI 0.71, 52.8)
(Table 2). Lastly, we found no association between parasite
infection and IBS in the IBS subgroups: IBS-D (OR = 0.73,
95% CI 0.21, 1.99) and IBS-C (OR = 1.46, 95% CI 0.63, 3.16).

When the parasites were classified into the pathogenic
or commensal groups, neither of the two groups showed an
association with IBS prevalence (Table 2). As noted, differ-
entiation of E. histolytica and E. dispar was not performed,

and the E. histolytica/E. dispar complex was classified as com-
mensal. A sensitivity analysis, classifying the E. histolytica/E.
dispar complex as pathogenic, also resulted in no association
between parasite infection and IBS in either the pathogenic
or commensal groups.

In addition to parasite presence, other possible con-
founding factors were analyzed including water source, sani-
tation (toilet or latrine use), household construction, neigh-
borhood, and socioeconomic status (poverty index). There
were no statistically significant differences between IBS cases
and controls for water source, sanitation, housing construc-
tion, neighborhood, or overall poverty index; therefore, these
factors were not included in the final logistic regression
model.

4. Discussion

This study found a lack of an association between IBS and
parasite infection in the developing nation environment
of Nicaragua, Central America. This is the one of first
studies to utilize a population-based sampling frame and
Rome criteria assessment to examine the phenomenon of
IBS in a “nonsterile” developing population, where repeated
exposure to gastrointestinal pathogens is common. The
overall prevalence of IBS based upon the Rome II criteria in
our population-based study (n = 1.642) was 13.2%. This is
comparable to the prevalence reported in the community-
based study conducted in Mexico (16.0%) and in other coun-
tries as reported by Kang [4, 40]. Importantly, the current
study identified IBS cases from the community, rather than
from a health care setting, potentially removing selection
bias and related confounding factors that may be associated
with access and health care seeking behaviors. We found a
similar prevalence of parasite infection between IBS cases
and controls suggesting that gastrointestinal infection and
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Table 2: Parasite carriage among IBS cases and healthy controls.

Characteristic IBS cases (N = 163) Healthy controls (N = 194)
Parasite carriage OR

(95% CI)
Total subjects (N = 357)

Any parasite (N) 27 30 1.09 (0.62–1.91) 57

Pathogenic parasite (N) 9 8 1.36 (0.51–3.61) 17

Individual parasites (N)

B. hominis †

G. lamblia ‡

E. coli
E. histolytica ‡/dispar
I. butschlii
E. nana
C. mesnili
T. trichiura ‡

A. lumbricoides ‡

H. nana ‡

13
5

15
18
7
9
5
3
1
1

20
7

16
26
6
7
1
1
0
0

0.75 (0.36–1.57)
0.85 (0.26–2.72)
1.14 (0.55–2.39)
0.81 (0.43–1.53)
1.41 (0.46–4.27)
1.56 (0.57–4.29)

6.12 (0.71–52.82)
3.62 (0.37–35.13)

—
—

33
12
31
44
13
16
6
4
1
1

(1) Mantel-Haenszel odds ratios (ORs) were calculated to determine the association between IBS and parasite infection. Factors such as age, gender, poverty
index, household water source, latrine or toilet use, and neighborhood were not confounders and were not included in the final model.
(2) Individuals may have been infected with more than one parasite.
(3) Individual parasites include Blastocystis hominis, Giardia lamblia, Entamoeba coli, Entamoeba histolytica, Entamoeba dispar, Iodamoeba butschlii, Endolimax
nana, Chilomastix mesnili, Trichuris trichiura, Ascaris lumbricoides, Hymenolepis nana.
†Pathogenicity depends on parasite load; classified as commensal for the analysis.
‡Denotes pathogen.

specifically, parasite infection, is unlikely to be a significant
attributable risk factor to the development of IBS.

Our findings of a 20.2% prevalence of Entamoeba spp.,
3.0% prevalence of G. lamblia, 0.6% prevalence of A.
lumbricoides, and 1.8% prevalence of T. trichiura among IBS
cases are in agreement with other regional studies of parasite
prevalence, including prior investigations in Nicaragua [25].
A study from Guatemala reported a 2.7% prevalence of G.
lamblia and a similar prevalence for the combination of T.
solium, A. lumbricoides, and T. trichuria in IBS [41]. However,
our study differed from a study in Pakistan, which found
a higher prevalence of B. hominis and D. fragilis among
IBS cases as compared to controls [42]. A similar study
from Thailand noted prevalent B. hominis infection, yet no
difference between IBS subjects and controls (13.6% versus
20%; P = 0.87) [43]. Interestingly, in an investigation in
Pakistan, wherein a cohort of IBS subjects was followed over
48 weeks with monthly stool exams, spontaneous clearance
of E. histolytica was noted in a subset (4/22) yet without
symptom improvement [44].

In industrialized nations, emerging evidence suggests
that PI-IBS may account for a measureable percentage of
the total burden of IBS in the community [7, 8]. While
the specifics of the pathogen, severity, and duration of the
infection play a role, a range of host factors are also respon-
sible for the initiation and maintenance of IBS following
enteritis. Host factors include host susceptibility genotypes,
inflammatory response, and the psychosocial dynamic. In
developing nations where water supplies, sanitation, and
food hygiene are compromised, repeated episodes of gas-
troenteritis and chronic gastrointestinal infection begin in
infancy. A segment of the IBS population may have the equiv-
alent of PI-IBS by the western model, but without a “sentinel
infection.” Alternatively, the pathophysiology model for IBS

in developing nations may have a different balance of
factors. In fact, per the hygiene hypothesis, gastrointestinal
pathogen exposure in childhood may provide an element
of immune tolerance and/or be protective and preclude the
development of IBS per the western model [23]. Preliminary
data from an ongoing multinational internet survey is also
supportive: 21% of IBS patients in North America and
Northern Europe may be considered “postinfectious” as
compared to 14% in the rest of the world [45]. It is clear
that chronic colonization by pathogens and commensals,
which are prevalent infections in tropical environments,
serves to regulate gastrointestinal inflammation and the
immune response. Important examples include helminth
colonization and ulcerative colitis [46], and H. pylori and
asthma [47]. Similar studies investigating the relationship
between parasites and IBS are needed in the northern
hemisphere.

The current study was strengthened by the use of a
population-based study design with household interviews,
which helps to address issues of selection and reporting bias
present in clinic-based samples. In addition, Nicaragua is
an appropriate setting for the study, as it consistently ranks
among the poorest countries in Latin America. In spite of
the large initial community sample, our investigation may
not have been sufficiently powered to detect a difference in
infection prevalence and further study may be warranted.
Our study may have been limited by the focus upon parasitic
rather than bacterial infections. Given the exposure to
multiple episodes of all forms of gastroenteritis and health
system access issues for the majority of subjects, recall bias
would have precluded true assessment of past bacterial
infections. In addition, it is suggested that parasite carriage
is a reasonable surrogate for exposure to gastrointestinal
pathogens in this setting. Lastly, parasites were classified
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as commensal or pathogen based on their ability to cause
clinical disease. As noted, the characterization of intestinal
parasites did not include the differentiation of E. histolytica
and E. dispar, although this did not appear to be a factor
based upon our sensitivity analysis.

5. Conclusions

In this population-based study, a significant difference was
not observed in the prevalence of intestinal parasite infection
among patients with IBS compared with healthy controls in
the developing nation setting of Nicaragua. The reality of fre-
quent gastrointestinal infections, and the lack of a “sentinel
infection,” may suggest an alternate PI-IBS pathophysiology
model in this setting and warrants investigation.
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It is known that irritable bowel syndrome (IBS) is a chronic disease of cyclic nature characterized by recurrent symptoms. IBS
patients should receive, as initial therapeutic approach a short course of treatment which, if effective, has the additional value of
confirming the diagnosis. Long-term treatment should be reserved to diagnosed IBS patients with recurrent symptoms. Clinical
trials with stabilized therapies and new active treatments showed an improvement of the symptoms over placebo that is often
time-dependent but with high relapse rates (around 40%–50% when stopping treatment). Relapse is not always immediate after
stopping treatment and the recent data from OBIS trial with otilonium bromide or with psychotherapy, showed that due to
different chemico-physical characteristics of the drugs or the psychosomatic impact to the disease not all treatment gave the same
relapsing rate if compared to placebo. Results of IBS clinical trials with different therapies tailored to the patient needs indicate
that a cyclic treatment therapy is advisable to counteract the nature of the disease.

1. Natural History of IBS

In order to determine whether short- or long-term treatment
is needed for irritable bowel syndrome (IBS), it is important
to know the natural history of this disease. Various studies
have looked at this. A Swedish group of researchers used a
validated questionnaire to assess the course of IBS in over
1,000 patients with symptomatic IBS at the index assessment
[1]. The questionnaire was administered again 1 and 7 years
later, and at both time-points more than 50% of the people
were still symptomatic with IBS (Figure 1). A further 25%
of the patients had minor IBS symptoms, and the remaining
had no longer symptoms. Similar results emerged from a
survey in Olmsted County in a population of 1365 humans
from which 166 were diagnosed as IBS patients [2]. In
this case the follow-up was 12 years but again just over a
quarter of the patients became symptom-free, whereas the
remaining still had IBS symptoms. An international study
followed changes in symptoms in a shorter time frame (12
weeks; [3]). Patients used an interactive telephone data entry
system to report daily symptoms. The presence and duration
of individual symptoms and their concomitant occurrence
were determined on a total of 59 IBS patients. The main
symptoms, such as pain, bloating, and change in stool form,

were present in about 20% of the days. The mean duration
of the symptoms was about 5 days for pain and bloating
and between 1 and 2 days for the other symptoms. These
results were confirmed in a large European study in which it
was found that IBS patients were symptomatic for about one
quarter of the days in a month [4]. Ford et al. [5] reported
that of the 1402 individuals symptomatic at baseline, 404
(29%) remained in the same subgroup at 10 years while a
large proportion of other patients changed subgroups alter-
ing their predominant symptoms and developing dyspepsia
or gastrooesophageal reflux diseases. Symptom stability was
more likely in males and older subjects.

Indeed, there is strong evidence that the pattern of IBS
symptoms is cyclical; more than half of IBS patients is still
symptomatic after up to 10 years, and symptoms wax and
wane within days to weeks [6].

2. Symptom Course during and Relapse Rate
after 3 Months of Treatment

Although IBS is clearly a chronic disease, the initial thera-
peutic approach is to give a short course of treatment (often
3 months), which if effective has the additional value of con-
firming the diagnosis. The symptom course during 3 months
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Figure 1: Representative diagram of the stability over time of IBS:
percentage of the patients reporting IBS after 1 and 7 years from the
first interview. Modified from [1].

of treatment and the relapse rate after such treatment have
been revealed by the results of several drug trials.

A recent phase II study performed with linaclotide, an
agonist of guanylate cyclase-C for the treatment of IBS
patients with constipation (C), showed that all the doses
utilised improved abdominal pain compared with placebo
along the improvement of other intestinal habits [12]. The
study was carried out on a total of 420 C-IBS and for a period
of 12 weeks. The symptoms were progressively improved
during the treatment time but their observation, 2 weeks
after the treatment, revealed the return to baseline levels [12].
Lubiprostone, a prostaglandin E1 derivative that activates
epithelial chloride channels and approved by FDA on 2008,
has been tested in women with C-IBS. In one of the 3-
month phase III trial (n = 436; [13]) the efficacy of this
new drug was demonstrated over placebo group but at the
conclusion of the 4-week randomised withdrawal period
conducted in overall responders, 38% of patients who were
randomised to continue lubiprostone and 40% of those who
were randomised to placebo were reported to be monthly
responders showing any difference between active treatment
and placebo in this period [14].

In another IBS trial, patients were treated with the spas-
molytic otilonium bromide or placebo for 4 months and the
main symptoms were recorded. Not surprisingly, there were
improvements in both groups, but the therapeutic gain (i.e.,
the difference between the improvements produced by otilo-
nium bromide and placebo) persisted each month of treat-
ment in terms of responder rate [15]. A similar schedule was
applied for another recent study, and the results obtained on
the effect of otilonium on pain frequency and bloating were
found significant, and these symptoms improved progres-
sively during the study [9]. This means that therapeutic gain
is not limited to the first few weeks of treatment and it may
be worthwhile continuing treatment even if it is not immedi-
ately successful. On the other hand, IBS trials are subjected to
high placebo effect, typically between 30 and 60%, and this
makes difficult to detect the therapeutic gain and interpreta-
tion of the results [7, 16, 17]. Two meta-analyses have shown
that stringent entry criteria and an increased number of
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Figure 2: Placebo response plotted against length of trial for 27
randomised controlled trials performed during 1976–1998. There
are not enough data points between 3–6 months, but it appears
that the placebo response increases and then decreases with time,
peaking at 8 weeks. Modified from [7].

office visits are factors able to decrease the placebo response
in a clinical trial [16, 17]. Being the psychosomatic part of the
IBS, an important side of the disease, the reassuration and
patient-practitioner relationship can give positive results. As
seen in Figure 2, when the placebo response is plotted against
the length of the study, a parabolic curve is drawn with the
maximum of placebo response at around 6–8 weeks and a
clear decline after approximately 12 weeks [7]. Therefore the
placebo-controlled trials in IBS shall be realised with a time
period of the active treatment superior to the 8 weeks as
stated since from Rome II criteria definition [18].

In another study, 623 patients were assigned to treatment
with alosetron, a 5HT-3 antagonist used for diarrhoea (D)
predominant IBS, or with the spasmolytic mebeverine for 3
months [19]. Symptoms recurred in both treatment groups,
during the 4-week follow-up period, with the relapse rate
being between 30–45%. The patients who did not relapse
in this period may have relapsed later or had a spontaneous
improvement, compatible with the above described natural
history of IBS. The relapse rate was also recorded in a Ger-
man study of patients with C-IBS treated with 5-HT4 agonist
tegaserod [20]. The study was carried out on more than 300
patients, and the primary efficacy parameter was the week-
ly satisfactory relief of the symptoms over the past week. Pa-
tients who responded to a 3-month course of this drug were
taken off the medication and followed for 1 to 2 months.
If symptoms recurred, they were retreated [8]. During the
treatment period symptoms improved progressively. If treat-
ment was withdrawn, the symptoms recurred and if
treatment was restarted, the symptoms improved again
(Figure 3). The relapse rate in the first month of treatment
withdrawal exceeded 50%. Unfortunately in this trial the
placebo response was not considered, and we cannot know
the real therapeutic gain obtained during the follow-up peri-
od.

In this regard new findings come from the above-cited
OBIS study of Clavè et al. [9] with otilonium bromide. After
12 weeks of treatment, both patients treated with the active
treatment (n = 82) or those with placebo (n = 80) were
followed for 3, 6, or 10 weeks. Only successful treated patients
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Figure 3: Mean abdominal pain/discomfort score (a) and bloating score (b) in patients cohort enrolled in retreatment phase with tegaserod.
Modified from [8].
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Figure 4: Percentage of the patients relapsing during the follow-
up treatment free-period (at 3, 6, and 10 weeks) after 12 weeks
treatment with placebo or otilonium bromide. ∗P < 0.05 as
compared to respective placebo group. From OBIS trial [9].

were eligible for this follow-up period. The results indicate
the loss of therapeutic effect of placebo and the persistence
of the effect of otilonium bromide since the percentage of
relapsing patients at 3 and 6 weeks was significantly higher in
the placebo group (Figure 4). Probably the chemicophysical

characteristics of this drug and its affinity for colonic smooth
muscle [21] may be factors influencing the extension of the
benefits due to the treatment that was not observed with
other drugs.

In summary, the therapeutic gain from active treatment
may extend beyond 4 weeks, but relapse rates are high
(around 40% when stopping treatment after 3 months);
relapse is not always immediate after stopping treatment.

3. Symptom Course and Relapse Rate after
One Year of Treatment

Other studies have determined the effect of long-term treat-
ment on the symptom course and relapse rate of IBS. In
a continuation of the study with tegaserod above cited [8],
the therapeutic gain was maintained over the entire 1-year
period of active treatment in a total of 451 C-IBS patient
who completed the trial [22]. Another study using otilonium
bromide has prolonged the active treatment up to a period of
2 years [10]. In this study otilonium was compared to fiber-
rich diet in 114 patients suffering from IBS. Both abdom-
inal pain and the intestinal function improved (Figure 5)
progressively during the study confirming that the long-
term treatment is useful and particularly with the use of safe
drugs such as otilonium that thanks to its physico-chem-
ical characteristics cannot be absorbed by the systemic cir-
culation and act locally in the gut like the majority of
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Figure 5: Effect of long-term treatment with otilonium bromide on pain episodes (a) and bowel habits (b) reported by patients. Modified
from [10].

quaternary ammonium derivatives [21]. In another long-
term study with the use of alosetron, 714 women with severe
D-IBS were treated [11]. Randomised patients received either
alosetron 1 mg (n = 351) or placebo (n = 363) twice a day
during a 48-week double-blind study. The primary endpoint
was the 48-week average rate of adequate relief of IBS pain
and discomfort. Alosetron-treated patients had significantly
greater adequate relief than placebo-treated patients (P <
0.05) in 9 of 12 months and significantly greater urgency
control (P < 0.001) every month (Figure 6). Placebo effect
peaked after 1 month of treatment and was stable for the
other months at around 40%. It is noteworthy that when
treatment was stopped, relapse occurred in nearly half of the
patients after 1 month of observation.

The benefit of active treatment can be maintained for
up to 1 year or more, but the relapse rate after treatment
withdrawal following long-term therapy (1-year) is still high,
being around 40%.

4. Symptom Course during and
after Psychotherapy

Interestingly, the symptom course and relapse pattern after
psychotherapy seem to differ from those after drug treat-
ment. In one trial, 101 IBS patients received standard medical
therapy with or without psychotherapy administered over
a 3-month period [23]. During the 3-month intervention
period, the improvement was greater in the psychotherapy
group than that in the control group. Subsequently, in
a 1-year treatment-free followup, the improvement contin-
ued in the psychotherapy group, whereas symptoms recurred
in the controls, returning to their initial state.

5. Approach to the Patient

The type of IBS treatment must be tailored to patients’ needs.
Some patients require only “single-shot” treatment. They
have symptoms for 1 or 2 days and do not need an entire
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Figure 6: Effect of 1-year treatment with alosetron or placebo
and percentage of patients with adequate relief after 1 month of
followup. ∗P < 0.05 as compared to respective placebo group.
Modified from [11].

treatment course. Others have symptoms for a couple of
days or weeks and need a course of treatment. Yet others
have more or less continuous symptoms and need long-
term treatment. Not all types of treatments are suitable for
all applications. Spasmolytics, laxatives, and loperamide are
suited for all three types of treatment: single-shot treat-
ment, a limited course of treatment, and a long-term treat-
ment. Prokinetics, on the other hand, are not suitable for
“single-shot” treatment—they need some days to work.
Antidepressants must be given for some months or even
years with a look to their potential side effects. Finally, psy-
chotherapy is administered over a couple of weeks, but it is
not usually continued for months or years.

6. Short- and Long-Term
Treatment: Advantages

There are advantages of both short-term and long-term
treatment. The arguments in favour of long-term treatment
are that more than half of IBS patients continue to have
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symptoms over many years, and the therapeutic gain of a
pharmacological treatment continues for weeks or months.
The relapse rate after stopping treatment is high (around
50%). Furthermore, some treatments require quite a long
time to work. The arguments in favour of a short-term treat-
ment are that about half of the patients improve over time
and do not, therefore, need prolonged treatment. Although
the relapse rate after treatment suspension is high, about 50%
of patients do not relapse and most relapses do not occur
immediately, a treatment-free interval can be gained. Some
treatments, such as psychotherapy, can have long-lasting
effects. The different dimensions of symptoms (intensity, fre-
quency, and specificity) in a given patient also determine
the best therapeutic approach. For example, a symptom may
be of mild, moderate, or severe intensity, requiring only re-
assurance in some patients, an intervention in others, or in
the most severe cases, multimodal intervention. Likewise,
occasional, intermittent, or continuous symptoms will dic-
tate whether on-demand treatment, a limited course of treat-
ment or continuous treatment is necessary. The specific
symptom will govern the choice of the appropriate drug.
In conclusion, the drug of first choice is selected based on
the dominant symptom. If this treatment is unsuccessful, the
drug can be changed. If the treatment is successful, it can be
suspended after a limited course. If a relapse occurs, treat-
ment should be resumed with the same drug. If, however,
the patient remains in remission he or she will not receive
unnecessary treatment.
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Chronic illnesses such as irritable bowel syndrome are not experienced by patients in isolation. They live in a context of
relationships, including spouses and partners, other family members, friends and business associates. Those relationships can have
an effect, both positive and negative, on the course of illness and may also be affected by the experience of living with a chronic
illness like IBS. We review the general literature regarding the effect of relationship factors on chronic illness followed by a focus
on IBS symptomatology. We then discuss the challenges experienced by partners of IBS patients, followed by the effects of spousal
violence, the particular relationship of mothers with IBS and their children, the effects of social support, and the importance of
family dynamics and IBS. The final segment includes conclusions and recommendations. The topic, relationships and IBS, may
have a significant effect on the lives of IBS patients and deserves more attention than it has received.

1. Introduction

Irritable bowel syndrome (IBS) is recognized as an illness in
which symptoms may be caused by biological, psychological,
and social factors. This paper will focus on the effect of a
patient’s relationships (family, friends, and work) on the IBS
illness experience. This is a subject that has not received
sufficient attention in the medical literature. IBS does not
occur in a vacuum but in a context of interactions with
others. Being aware of those interactions, by the patient and
by the physician, may improve patient care.

2. Relationships and Health

There is an extensive literature regarding the effect of
intimate relationships on health status. An excellent review
of marriage and health by Kiecolt-Glaser and Newton
[1] describes a number of conditions such as rheumatoid
arthritis and hypertension as well as immunological function
that may be affected directly by a marital relationship. Of
course, this effect may be both positive and negative. Hostile

communication in marriage appears to have a deleterious
effect on health, in contrast to positive or problem-solving
behavior [2]. Effects are more significant for women than for
men. For example, one study explored the effect of marital
discord on mortality and found that equality in decision
making and companionship in marriage were protective
against mortality in women, while there was no such effect in
men [3]. Why might women be more vulnerable to the effects
of conflict in marriage than men? Women are more focused
on the relational aspects of marriage than men and are
more attuned to its emotional quality. Thus, they are more
greatly affected by hostility and problems within a marriage
[4]. Being unhappy in marriage may result in psychological
problems such as depression, which may adversely affect
health status [5]. This effect appears to be “bidirectional”
with poor marriages increasing depression and depression
decreasing the quality of the marriage [6].

Pain is one of the dominant symptoms of IBS. Studies
of patients with low-back pain suggest that the relationship
between pain solicitousness on the part of a spouse may
have beneficial effects in a happy marriage but adverse
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effects in an unhappy marriage [7]. Open communication
is extremely important in relation to pain management.
A coping skills training program for couples focused on
women suffering from arthritic knee pain which emphasized
communication about the illness experience, resulted in less
physical disability and pain behavior in the wife after one
year, compared to a control group [8].

2.1. The IBS Patient and Family Relationships. The associa-
tion between the quality of intimate relationships and the
severity of IBS symptoms has been studied utilizing the Qual-
ity of Relationship Inventory (QRI), a validated 25-question
self-report measure [9]. The QRI has three stems, support,
depth, and conflict. It was included in an international
survey that addressed psychosocial cross-cultural issues in
IBS [10]. The eight-country survey included New York
City, Mexico City, Montreal, England, Bari, Italy, Beersheva,
Israel, Kolkata, India, and Beijing, China. 239 patients
completed four questionnaires including the QRI, a Mind-
Body Attribution Scale, an SF-36 quality of life scale, and the
Bowel Symptom Scale (BSS). The BSS Likert scale included
self-report of the major symptoms of IBS, abdominal pain,
diarrhea, constipation, and bloating. In one report, patient
and physician SSS scores were compared and there was no
significant difference [11]. QRI results for support, depth,
and conflict were correlated with BSS symptom severity. The
hypothesis was that support and depth would be positive
attributes, while conflict would have a negative impact on
IBS.

The results confirmed the hypothesis. Aggregate results
for all eight study sites showed that relationship support
and depth correlated with lower symptom scores (P <
.01). In contrast, relationship conflict correlated with higher
symptom scores (P < .001). The support and depth results
can be interpreted in two ways. Clearly, support and depth
may be beneficial to the patient and lead to lower symptom
scores. However, a patient with lower scores may elicit less
anxiety or distress from intimate others, which could access
greater support and depth of connection. Through multiple
regression analysis, it was found that conflict was a unique
predictor of higher scores (P = .01). This result is consistent
with the marital studies mentioned above but this was the
first publication to show an effect of relationship quality on
symptom severity in IBS.

The strength of this study included the relatively large
number of subjects and the strength of the statistically
significant differences. A possible weakness was the inclusion
of IBS patients from many different geographic locations
where untested variables may have varied considerably,
affecting relationship quality in different ways. Also, most
patients were seen at tertiary centers, so the results may not
apply to nonconsulters with milder forms of IBS.

The Quality of Relationship Inventory has been used
in one other IBS study, in an attempt to see whether
relationship issues might affect response to treatment. 75
IBS patients entered a biweekly seven session group of IBS
hypnotherapy treatment program and completed the QRI
before initiation of therapy [12]. Treatment consisted of a

gut-focused hypnotherapy protocol developed by Whorwell
et al. [13] and modified by Palsson [14]. The QRI was
administered to see whether support, depth, or conflicted
intimate relationships might impact the responsiveness of a
patient to hypnotherapy in a group setting. The hypothesis
was that relationship support and depth might enhance
responsiveness to hypnotherapy in a group setting, while
conflict might have a negative impact. The patients were
followed for one year after the final therapy session. They
completed the IBS Symptom Severity Scale (SSS) [15] before
treatment began and twelve months later. The SSS measures
improvement or worsening of symptoms at the one-year
mark was correlated with the QRI results. Contrary to the
hypothesis, relationship conflict correlated significantly with
improvement in symptom score (P = .07).

While this might seem counterintuitive, it is possible that
patients experiencing conflict in their personal relationships
may represent a group of patients who can benefit from the
calming effect of hypnotherapy, reducing their sensitivity to
conflict. In addition, they might have found the supportive
environment of the group process to be beneficial, making
them more responsive to hypnotherapeutic ideation.

Strengths of this study included a relatively large number
of subjects, long-term followup, and a high return rate
(>90%) of questionnaires at the one-year mark. Weaknesses
included lack of a control group without hypnotherapy and
the fact that relationship quality was a secondary goal of the
study.

2.2. Partners and IBS. The focus of another research study
was the degree of burden experienced by the partner of an
IBS patient. Wong et al. [16] administered the Zarit Burden
Interview as well as the Relationship Satisfaction Scale to 152
partners (mostly male) of IBS patients. A healthy control
partner population was included in this study. The goal
was to determine the degree of experienced burden, how
burden was affected by severity of the patient’s symptoms,
and whether relationship satisfaction and sexual satisfaction
were also affected by having a partner with IBS. Results
showed that burden scores for IBS partners were double
the score of a control partner population (P = .0002)
and were significantly correlated with disease severity in
the IBS partner. Partner satisfaction and sexual satisfaction
also correlated significantly with burden scores, but this was
found in the control population as well, so this is not unique
to IBS.

In one other report, 3090 subscribers to an IBS pub-
lication, 86% of whom were diagnosed with IBS by their
physician, were mailed a questionnaire that included ques-
tions about personal relationships [17]. Of the 1595 subjects
who responded, 75% were either married or cohabiting.
Of that population, 6% felt that having IBS affected their
partner’s love and consideration for them, 19% felt that their
partners had difficulties with their physical relationship, and
45% thought that IBS interfered with their sex life. These
results, though representing a large sample, must be read
with caution because there was only a 50% response rate and
IBS diagnosis was based on self-report without verification.
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2.3. The IBS Patient and Spousal Violence. A unique pop-
ulation study in Nicaragua examined the effect of spousal
violence (sexual and physical), on the prevalence of IBS [18].
A number of studies have demonstrated that a childhood
history of sexual abuse is more common in patients with
IBS than in controls [19]. It should be noted that this
is not unique to IBS since the same association has been
reported in patients with inflammatory bowel disease [20].
In the Nicaraguan study, a randomly selected representative
sample of 960 women were surveyed utilizing questionnaires
that documented Rome II criteria for the diagnosis of
IBS, as well as a measure of intimate partner violence.
Physical violence was found in 14.8% and sexual violence in
4.4% of responders. Comparing women with and without
IBS, there was a significant difference in violence history
with odds ratios of 2.08 for physical and 2.85 for sexual
abuse.

Strengths of this study included a large number of sub-
jects, the use of personal interviews, and a random sampling
technique. Since Nicaragua has had a particularly traumatic
history, with prolonged armed struggle against both the
dictator, Somoza, and against the Contras, these results may
not be applicable to other countries in the developing world.

2.4. Mothers with IBS and Their Children. The effect of
maternal IBS illness on children has been studied. Beyond the
influence of familial genetics [21], the development of IBS in
children and other illness behavior is seemingly influenced by
the relationship between a mother with IBS and her children.
In an important study [22], 208 mothers with IBS and their
296 children (average age 11.9 years) were compared to 241
mothers without IBS and their 335 children. Children and
mothers were independently interviewed and assessed for
stress experience, psychological status, level of pain, and
coping skill. Mothers also completed a measure of solicitous-
ness. Questionnaires to children were administered orally.
When children with mothers with IBS were compared to
children with healthy mothers, there was increased frequency
of stomach aches, non-GI physical complaints, more time
lost from school and more frequent physician visits in the IBS
group. Maternal solicitousness was not associated with the
presence or frequency of stomach aches but it was correlated
with school absence. Solicitousness also did not effect non-
GI illness reporting.

It is psychologically understandable and predictable that
mothers suffering from IBS would be more sensitive to, and
aware of, gastrointestinal discomfort in their children, but
this sensitivity might lead to an increased focus on gas-
trointestinal complaints voiced by their children. Moreover
children of mothers with IBS may feel identified with their
mother’s discomfort or may inevitably absorb anxiety due to
IBS distress. Thus far, there have been no reports on fathers
with IBS and their children.

2.5. Social Support and IBS. There have been other investiga-
tions of IBS and relationships, mostly limited to the realm of
general social support, in contrast to intimate relationships.
Social support describes the network of resources available

to someone when they are facing difficulties in life and
expands beyond intimate relationships to friends, neighbors,
colleagues, and community.

In one publication regarding social support and IBS,
Jones et al. [23] asked patients to complete a composite
measure of social support, the Interpersonal Support Inven-
tory List. This is a 40-item measure that has been validated
in other health research studies. The patient population
consisted of 74 patients with IBS (out of 145 recruited),
48 patients with inflammatory bowel disease (out of 74
recruited), and 55 controls. Both the IBS group and the
IBD group had significantly lower scores than the controls,
indicating poor social support. It is noteworthy that there
was no significant difference between IBS and IBD patients.
There was also no significant difference in psychological
disturbance or quality of life suggesting that IBS and IBD
have similar psychosocial profiles. It should be noted that
the results were cross-sectional, not sequential, so it is not
known whether having IBS affects social support or vice
versa.

Another study compared social support in IBS and
chronic headache [24]. A structured interview technique
was employed and patients were asked about helpful and
unhelpful support from intimate others, family members,
friends, acquaintances, and physicians. Support was divided
into tangible assistance such as information and practical
advice and emotional support. Both groups of patients
found tangible support to be more helpful than emotional
support. However, tangible assistance was less important to
IBS patients than those with headaches, which the authors
suggest may be related to the embarrassing nature of IBS
symptoms.

The finding that social support is reduced in chronic
illness may represent the acute needs that a patient experi-
ences, which may exceed ordinary social relationships. On
the other hand, reduction in social support might indicate
the difficulties that healthy people experience in relating to
someone with a chronic illness, such as anxious identification
with illness, a sense of guilt about being well, or perhaps
unresolved childhood difficulties in dealing with parental
illness.

2.6. Family Dynamics and IBS. The first study that incor-
porated an investigation of family relationships affecting
symptomatology in IBS was a collaborative psychologist-
gastroenterologist treatment program, using a biweekly three
session model based on discussion between patient and both
professionals [25]. Sixteen patients with IBS entered the
therapy are of the study and were compared to 8 IBS controls,
who received usual medical treatment. During the course
of the three-session therapy, it became clear that a patient’s
relationships had an effect on their illness experience. Exam-
ples included spousal conflict, poor personal health care on
the part of a parent during childhood, and the occasional
eliciting of a history of abuse during childhood. For example,
one patient reported highly dismissive attitudes on the part
of his spouse who discredited the physiological reality of
gut hypersensitivity. Another patient described the pervasive
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anxiety of her childhood in which a diabetic parent suffered
multiple medical crises, which, it seemed, left her with a
high level of anxiety about managing medical illness. The
novel use of a three-generational genogram during one of the
sessions was very revealing, exposing not only psychological
dynamics, but also the frequency of chronic gastrointestinal
symptoms in other family members. An important part of
the treatment was an exploratory discussion of relationship
issues, which appeared to contribute, at least in part, to the
success of this program.

The collaborative model proved to be highly successful,
resulting in a statistically significant decrease in IBS symp-
toms, as measured by a two-week daily diary [26], comparing
results before onset of therapy to three months after
termination. All three major symptoms of IBS, abdominal
pain, diarrhea, and constipation were reduced (P < .05),
as well as global improvement, measured by self-assessment
(P < .0002). Results were also significantly better than the
medically treated IBS control group (P < .05).

Strengths of this study included a medically treated
control group, the use of a two-week daily diary for recording
of symptoms as well as a global assessment scale, and, a three-
month followup. The main weakness was the small number
of subjects.

One of the conundrums of IBS research concerns the
measurement of symptoms. In the above three studies, three
different measures were used. All three have been validated
with high reliability quotients [11, 15, 26]. While the two-
week daily diary is the most rigorous, it is also more
burdensome on the patient than the other two. The SSS is
more comprehensive than the BSS and is currently the most
commonly used symptom measure.

Insights from this collaborative model were then applied
to a successful five-session group program conducted by
both a clinical psychologist and a gastroenterologist [27].
One session was led by the gastroenterologist, two by the
psychologist, one by a nutritionist, and the last session
by both psychologist and gastroenterologist. The psychol-
ogist emphasized the importance of context, that IBS is a
multiperson phenomenon. Some patients clearly benefited
from supportive relationships, while others suffered from
accusatory or blaming interactions such as “Can’t you relax
more?”, or “You’re eating all the wrong foods!”. One patient
talked about a scenario that took place when she and her
husband were about to get into their car when he would
ritualistically ask whether the patient was ok or whether she
wanted to use the bathroom. While the husband thought he
was being helpful, he was actually increasing the patient’s
anxiety regarding the car ride and interfering with her own
self-regulation. These examples demonstrate the complexity
of relationship effects on IBS. A three-generational genogram
was employed again, including observations about how
family members coped with illness.

A pilot study of one of the groups found statistically
significant improvement in IBS symptoms at the end of
the five sessions (P < .05). However, this involved a small
number of patients with no long-term followup.

3. Conclusions and Recommendations

These reports, while few in number, support the premise
that relationships may have an impact on the IBS illness
experience and may even have an effect on response to
treatment. The findings reviewed require rigorous confirma-
tion and extension into other areas of research. What are
the parameters of relationships that affect the psychological
status of a patient? Is compliance with treatment affected?
Can couple or family counseling improve the clinical course
of the IBS patient?

What recommendations should be made on the basis
of all of these studies? Doctors should enquire whether
family members and intimate others are sufficiently educated
about IBS, and whether they are supportive to the patient
or whether there are problems that can be addressed. At
the least, it may be helpful for IBS patients to understand
that people who are close to them can have a positive or a
negative effect on their symptoms. In some circumstances,
it may be helpful to have family members present during a
consultation. Finally, if it is clear that family relationships
are detrimental, or if there is partner confusion about how
to be more helpful, referral to a family therapist should be
recommended. Family treatment is generally time limited
and is highly effective in mobilizing coping strengths.
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