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gastroenterologists globally characterized by clusters of chronic gastrointestinal symptoms without
an identifiable structural or biochemical abnormality. Functional dyspepsia (FD) and functional bowel
disorders (FBD), including irritable bowel syndrome (IBS), functional constipation, and functional
diarrhea, represent major clinical phenotypes of DGBI. This study aimed to determine the frequency

of overlap between functional dyspepsia and functional bowel disorders in clinical settings. Methods
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& Materials: This descriptive cross-sectional study was conducted from January 2023 to October
2023 at National Gastroliver Institute and Hospital, Mohakhali, Dhaka, Bangladesh. Patients
attending the out-patient department of medical gastroenterology in NGLIH, having evidence to
support a diagnosis of DGBI according to the Rome IV diagnostic criteria were included in the study.
Consecutive sampling was used to enroll 595 patients among 2,227 out-door patients after obtaining
informed written consent, using the Bengali version of the Rome IV questionnaire along with a
structured data collection form. Data were analyzed using SPSS Statistics version 26.0. Results: The
study found that DGBIs were common among the study participants, with functional bowel disorders
(FBD) being the most frequent regional category and functional dyspepsia (FD) the most common
individual diagnosis. Substantial overlap between FD and FBD was observed, particularly FD-IBS
(14.6%), followed by FD-functional constipation (11.3%) and FD-functional diarrhea (9.1%).

Conclusion: DGBIs were frequently observed in this clinical cohort, with functional bowel disorders
representing the predominant regional category and functional dyspepsia being the most common individual diagnosis. Considerable overlap
was identified between FD and functional bowel disorders, most notably FD-I1BS (14.6%), followed by FD-functional constipation (11.3%)
and FD-functional diarrhea (9.1%). These overlapping presentations may make symptom interpretation more challenging, contribute to
suboptimal treatment responses, and ultimately increase patient dissatisfaction.
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INTRODUCTION

Disorders of Gut-Brain Interaction (DGBI),
formerly termed functional gastrointestinal
disorders, comprise  symptom-defined
gastrointestinal conditions arising from
complex bidirectional interactions between
gastrointestinal physiology, the enteric and
central  nervous  systems,  immune
mechanisms, gut  microbiota  and
psychosocial factors, without a structural
abnormality sufficient to explain the
symptoms. The Rome 1V classification
established DGBI as a biopsychosocial
disease  concept  and emphasized
abnormalities in gastrointestinal motility,
visceral sensitivity, mucosal and immune
function, intestinal microbiota, and central
nervous system processing as important
components of pathophysiology . DGBIs
are  anatomically  categorized into
esophageal, gastroduodenal, bowel, and
anorectal disorders; centrally mediated
abdominal pain and biliary disorders
constitute additional categories in the Rome
framework 2, Functional dyspepsia (FD),
characterized by Postprandial Distress
Syndrome (PDS) and Epigastric Pain
Syndrome (EPS) is the principal
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gastroduodenal DGBI, whereas irritable
bowel syndrome (IBS), Functional
constipation, Functional diarrhea and
Functional bloating/distension constitute
major bowel DGBI [23], DGBI represent a
substantial worldwide health burden. The
Rome Foundation Global Study, involving
33 countries across six continents, found
that approximately 40% of adults fulfilled
criteria.  for at least one DGBI,
demonstrating that these disorders are not
confined to Western populations 4. In a
population study from the United States,
Canada, and the United Kingdom, 35.0% of
participants met criteria for a Rome IV
functional gastrointestinal disorder; bowel
disorders were the most frequent regional
category (28.1%), followed by
gastroduodenal disorders (10.6%), anorectal
disorders (7.4%), and esophageal disorders
(7.0%) Bl FD also shows substantial
international variation: a recent meta-
analysis of 44 studies including 256,915
participants from 40 countries estimated a
pooled prevalence of 8.4%, with a higher
pooled estimate in developing than
developed countries (9.1% vs 8.0%) [,
Similarly, a global meta-analysis of IBS

estimated prevalence at 9.2% with Rome |11
and 3.8% with Rome IV, highlighting the
major effect of diagnostic criteria on
reported epidemiology [, The
pathophysiology of DGBI provides a
biological basis for the coexistence of
symptoms  arising  from  different
gastrointestinal regions. Altered visceral
sensory  processing, impaired gastric
accommodation, delayed or accelerated
gastrointestinal transit, abnormal intestinal
permeability, mucosal immune activation,
microbiome alterations, and dysregulated

gut-brain  signaling may occur in
overlapping combinations rather than as
isolated abnormalities 8], FD

predominantly reflects disturbed gastric
accommodation,  hypersensitivity  and

impaired  gastroduodenal  sensorimotor
function, whereas IBS is characterized by
altered bowel motility, visceral

hypersensitivity and abnormal central pain
processing; importantly, these mechanisms
can occur simultaneously in the same
individual [, Consequently, FD and bowel
disorders, particularly 1BS, may represent
clinically distinct manifestations of a shared
DGBI pathophysiological ~ spectrum.
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Evidence  from different regions
demonstrates that such overlap is clinically
important. In Bangladesh, a community-
based study of 3,000 adults found IBS in
12.9%, FD in 8.3%, and FD-IBS overlap in
3.5%; notably, 27.1% of IBS patients and
42.1% of FD patients had overlapping
disease 1. In Australia, a clinical study
using standardized Rome IV assessment
found FD-IBS overlap in 64% of patients
with a functional gastrointestinal disorder,
compared with only 23% based on routine
clinical documentation, suggesting that
overlap is substantially under-recognized in
everyday practice [*%, The findings establish
a strong rationale for assessing the
frequency of overlap between FD and
functional bowel disorders in clinical
settings, particularly in populations where
gastrointestinal presentations may differ
from those in high-income countries. This
study aimed to determine the frequency of
overlap between functional dyspepsia and
functional bowel disorders in clinical
settings.

METHODS & MATERIALS

This descriptive cross-sectional study was
conducted from January 2023 to October
2023 at National Gastroliver Institute and
Hospital, Mohakhali, Dhaka, Bangladesh.
Patients  attending  the  out-patient
department of medical gastroenterology in

Table |

NGLIH having evidence to support a
diagnosis of DGBIP were included in the
study. Consecutive sampling was used to
recruit 595 patients among 2,227 out-door
patients during the study period. Patients
aged >18 years who presented with relevant
gastrointestinal symptoms and were willing
to participate and complete the Bengali
Rome IV questionnaire were included in the
study. Patients with previously established
significant structural or organic
gastrointestinal disease, severe systemic
iliness, inability to provide reliable
information, or unwillingness to participate
were excluded. Patients who fulfilled the
predefined eligibility criteria were enrolled
after obtaining informed written consent.
Data were collected through face-to-face
interviews using the Bengali version of the
Rome IV questionnaire, along with a
structured data collection form for relevant
sociodemographic and clinical information.
DGBI were diagnosed according to the
Rome IV diagnostic criteria. Based on their
symptom patterns, participants  were
categorized into functional dyspepsia (FD),
functional bowel disorders (FBD), and
overlapping FD-FBD groups. Patients with
overlapping symptom  profiles  were
classified according to the applicable Rome
IV diagnostic criteria. The collected data
were checked for completeness, coded, and
entered into IBM SPSS Statistics version

Sociodemographic characteristics of patients with DGBI (n=595).

2026,10(2)

26.0 for analysis. Descriptive statistics were
used to summarize the demographic and
clinical characteristics and the distribution
of different DGBI categories and
overlapping conditions. Ethical approval
was obtained from the institutional
authority, and confidentiality of
participants' information was maintained
throughout the study. Participation was
voluntary, and informed consent was
obtained from all participants before data
collection.

RESULTS

The study population was predominantly
composed of young and middle-aged adults,
with a mean age of 34.81 + 1.11 years. The
largest proportion was within the 21-30-
year age group (250, 42.0%), closely
followed by those aged 31-40 years (249,
41.8%). Patients aged <20 years accounted
for 45 (7.6%), while 48 (8.1%) were aged
41-50 years and only 3 (0.5%) were >50
years. Overall, 544 (91.4%) patients were
aged 21-50 years, indicating that DGBI in
this clinical population was concentrated
predominantly among young and middle-
aged adults. Males predominated markedly,
comprising 399 (67.1%), compared with
196 (32.9%) females (Table I).

Characteristics

Frequency (n)

Percentage (%)

Age (years)

<20 45 7.6
21-30 250 42.0
3140 249 41.8
41-50 48 8.1
>50 3 0.5
Mean age + SD 3481+1.11
Sex
Male 399 67.1
Female 196 32.9
Total 595 100.0
Functional ~ bowel  disorders  were  gastroduodenal disorders were identified in ~ uncommon, occurring in only 17 (2.9%)
overwhelmingly the most frequently 359 (60.3%), while functional esophageal  patients (Table II).

represented anatomical category, occurring
in 566 (95.1%) patients. Functional

Table 11

disorders affected 154 (25.9%). Functional
anorectal disorders were comparatively

Distribution of DGBI types according to anatomical region (n=595).

DGBI type Frequency (n) Percentage (%)
Functional esophageal disorder 154 25.9
Functional gastroduodenal disorders 359 60.3
Functional bowel disorders 566 95.1
Functional anorectal disorder 17 2.9

Among individual DGBI diagnoses,
functional dyspepsia was the most common,
affecting 267 (44.9%) patients. IBS was the
second most frequent diagnosis (174,

29.2%), followed by functional constipation
(151, 25.4%) and functional diarrhoea (131,
22.0%). The distribution demonstrates a
substantial burden of both gastroduodenal

and bowel DGBI within the clinical cohort,
with FD occurring in nearly half of all
patients (Table I11).
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Table 111

Frequency of the most common individual DGBI diagnoses (n=595).

2026,10(2)

Most common DGBI Frequency (n) Percentage (%)
Functional dyspepsia (FD) 267 44.9
Irritable bowel syndrome (IBS) 174 29.2
Functional constipation (FC) 151 25.4
Functional diarrhoea (FDr) 131 22.0

A clinically meaningful degree of overlap
was observed between functional dyspepsia
and functional bowel disorders. FD with
IBS was the most frequent overlap,
occurring in 87 (14.6%) patients. FD with

Table IV

functional constipation was present in 67
(11.3%), while FD with functional diarrhea
occurred in 54 (9.1%). Thus, overlap
involving IBS was approximately 1.3 times
as frequent as FD-functional constipation

Overlap between functional dyspepsia and functional bowel disorders (n=595).

overlap and 1.6 times as frequent as FD-
functional diarrhea overlap (Table IV).

FD—functional bowel disorder overlap Frequency (n) Percentage (%)
FD + IBS 87 14.6
FD + Functional constipation 67 11.3
FD + Functional diarrhoea 54 9.1

DISCUSSION

The present study identified 595 DGBI
cases among 2,227 consecutive patients
(26.7%) according to Rome IV criteria. The
mean age was 34.81 £ 1.11 years, and males
predominated (67.1%). In the Rome
Foundation Global Epidemiology Study,
Sperber et al. reported that 40.3% of 54,127
participants from 26 countries fulfilled
criteria for at least one DGBI, while the
global sample had a mean age of 44.3 years
and an almost equal sex distribution, with
49.1% females [*4. The lower proportion of
DGBI and younger age in the present
clinical cohort may reflect differences in
population  composition and referral
patterns, whereas the pronounced male
predominance contrasts with the near-
balanced sex distribution internationally. A
2024 meta-analysis of 256,915 participants
from 40 countries found a pooled FD
prevalence of 8.4%, falling to 6.8% with
Rome 1V, and reported higher prevalence in
developing than developed countries (9.1%
vs 8.0%) [91. In this study, functional bowel
disorders were present in 566 (95.1%),
functional gastroduodenal disorders in 359
(60.3%), functional esophageal disorders in
154 (25.9%), and functional anorectal
disorders in 17 (2.9%). Aziz et al., studying
5,931 adults in the United States, United
Kingdom and Canada, found bowel
disorders in 1,665 (28.1%), gastroduodenal
disorders in 627 (10.6%), esophageal
disorders in 414 (7.0%), and anorectal
disorders in 440 (7.4%); importantly, 742
(36.0%) of the 2,083 participants with a
DGBI had disorders involving more than
one anatomical region Bl. Compared with
those population findings, the present
cohort had markedly greater bowel and
gastroduodenal involvement, supporting the
effect of clinical enrichment and the
substantial regional overlap occurring in
symptomatic patients. Sperber et al. further
showed that among 54,127 respondents
with Rome 1V assessment, 68.3% had one

affected region, 22.3% had two, 7.1% had
three, and 2.3% had four, with increasing
overlap associated with higher symptom
severity and poorer quality of life (4. In this
study, FD was the most frequent individual
diagnosis (267, 44.9%), followed by IBS
(174, 29.2%), functional constipation (151,
25.4%) and functional diarrhea (131,
22.0%). In Bangladesh, Perveen et al. found
IBS in 12.9% (387/3,000) and FD in 8.3%
(249/3,000) using Rome 111 criteria [, Oka
et al. estimated global IBS prevalence at
3.8% using Rome 1V and 9.2% using Rome
111, demonstrating how diagnostic criteria
substantially influence prevalence estimates
[1, The principal finding in this study was
the coexistence of FD with functional bowel
disorders: FD-IBS in 87 (14.6%), FD-
functional constipation in 67 (11.3%), and
FD-functional diarrhea in 54 (9.1%).
Perveen et al. reported FD-IBS overlap in
3.5% of the Bangladeshi community, with
27.1% of IBS patients and 42.1% of FD
patients having overlap . In a tertiary
clinical cohort, von Wulffen et al. found
FD-IBS overlap in 64% by standardized
assessment versus only 23% by routine
clinical documentation, and overlap was
associated with  substantially — greater
symptom severity [19, Nam et al. similarly
identified FD-IBS overlap in 128 of 667
participants (19.2%) in Korea and found
higher Hospital Anxiety and Depression
Scale scores in the overlap group 4. For
constipation, Park et al. found FD in 80 of
759 patients (10.5%) with constipation [12,
Clinically, these overlaps are important
because upper- and lower-gastrointestinal
symptoms may be misattributed to a single
disorder, contributing to incomplete
symptom control and treatment
dissatisfaction. The Asia-Pacific guidelines
specifically recognize that overlapping
symptom categories can negatively affect
treatment outcomes and recommend
management according to the predominant

and interacting symptom mechanisms rather
than treating each syndrome in isolation [31,

LIMITATIONS

The study was conducted in a single hospital
with a small sample size. So, the results may
not represent the whole community.

CONCLUSION

DGBI were common in this clinical cohort,
with functional bowel disorders being the
most frequent regional category and
functional dyspepsia the most common
individual diagnosis. A substantial overlap
was observed between FD and functional
bowel disorders, particularly FD-IBS
(14.6%), followed by FD-functional
constipation (11.3%) and FD-functional
diarrhea (9.1%). These findings highlighted
that overlapping DGBI may complicate
symptom interpretation, contribute to
incomplete treatment response, and increase
patient dissatisfaction.

RECOMMENDATION

Routine assessment for overlapping DGBI,
particularly functional dyspepsia with IBS
or other functional bowel disorders, should
be incorporated into clinical evaluation to
improve diagnostic accuracy and guide
individualized treatment. Clinicians should
adopt a symptom-based, multidisciplinary
approach  with  appropriate  dietary,
behavioral, and pharmacological
interventions. Further multicenter and
prospective  studies involving larger
populations are recommended to better
characterize DGBI overlap patterns.
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