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Abstract
Objective: To assess the prevalence of inflammatory bowel syndrome and functional dyspepsia in medical students
and their relationship with generalised anxiety disorder and other relevant factors.
Method: The descriptive cross-sectional study was conducted in Karachi from August to November 2020 after
approval from the ethics review board of Jinnah Sindh Medical University, and comprised students of either gender
aged at least 18 years from different medical colleges in the city. Data was collected using validated tools Rome III
criteria for inflammatory bowel syndrome and functional dyspepsia and Generalised Anxiety Disorder-7. Data was
analysed using SPSS 26.
Results: Of the 305 subjects, 185(60.70%) were male and 120(39.30%) were female. The overall mean age was
21.43±2.13 years. The prevalence of inflammatory bowel syndrome was 17(5.57%), while that of functional
dyspepsia was 2(0.66%). Further, 122(40%) students had minimal anxiety, 112(36.72%) mild, 43(14.10%) moderate
and 28(9.18%) had severe anxiety. There was no significant relationship of either inflammatory bowel syndrome or
functional dyspepsia diagnosis with generalised anxiety disorder (p>0.05), but a significant relationship existed
between inflammatory bowel syndrome diagnosis and generalised anxiety disorder score (p=0.041). Significant
relationships were found between inflammatory bowel syndrome diagnosis and use of non-steroidal antiinflammatory drugs. The relationship of generalised anxiety disorder diagnosis with gender and probiotic use was
significant (p<0.05), and so was the relationship of generalised anxiety disorder score with gender and level of
physical activity (p<0.05).
Conclusion: Medical students with a higher generalised anxiety disorder score and those who used non-steroidal
anti-inflammatory drugs frequently had a higher likelihood of developing inflammatory bowel syndrome.
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Introduction
Irritable bowel syndrome (IBS) and functional dyspepsia
(FD) fall into the general term of Functional
Gastrointestinal Disorders (FGIDs) and are characterised by
the absence of any organic cause.1 There is an incomplete
understanding of their pathophysiology, with ties to gut
motility, central nervous system (CNS) messaging, altered
immune function, microbiota and hypersensitivity.2 Both
the CNS and the enteric nervous system have the
capability to produce neurotransmitters. The alteration of
the gut microbiome may change the biosynthesis, release
and reuptake of neurotransmitters, causing a disturbance
in serotonergic signalling processes operating between
the CNS and the enteric nervous system, leading to
emotional distress. Also, the serotonin type 4 (5-HT4)
receptors in the gastrointestinal (GI) tract are found on
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enteric neurons and smooth muscle cells, and the
stimulation leads to acetylcholine release and prokinetic
effects.3 IBS is characterised by altered bowel habits and
associated abdominal pain or discomfort.1 A disorder
occurring mostly in individuals less than 45 years of age, it
has a striking prevalence of 8.5% and 12.6% in Bangladesh
and Iran, respectively.4,5 A 28.3% prevalence of IBS was
found in a study in Pakistan using the Rome III criteria, with
a female predominance of 85.29%.6
FD is characterised according to the Rome III Criteria by
four primary symptoms: epigastric pain, postprandial
fullness, epigastric burning, and early satiation. Risk
factors for dyspepsia include environmental factors, use
of non-steroidal anti-inflammatory drugs (NSAIDs), as well
as psychological and physical wellbeing.7 The prevalence
of undiagnosed dyspepsia has a great global variation
with rates ranging from 6.7% to 43.8% in Japan, India and
the United Arab Emirates (UAE).8-10 Prevalence also
depends on the criteria used to diagnose FD; an overall
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20.8% global prevalence is estimated, but this is subject
to how specific the definitions of dyspepsia, pain and
discomfort are.11 The causes of these disorders are
uncertain, but a biopsychosocial interrelationship is
suggested.2 In comparison with healthy controls,
individuals with FGIDs meet the criteria for a variety of
psychiatric diagnoses such as anxiety, depression and
somatisation, more frequently.12 Medical students face
tremendous levels of stress due to the enormity of their
course material and are prone to be psychologically
affected by their experiences in hospital rotations. A 2019
study in a medical college in Karachi reported the
prevalence of depression, anxiety and stress as high as
71%, 72% and 35% respectively.13
Another important factor to note is that the year 2020
brought with it the undeniable consequences of the
coronavirus disease-2019 (COVID-19) pandemic, one of
which has been the mental wellbeing of people
worldwide. The current study was planned to assess the
prevalence and risk factors of IBS and FD among medical
students, and their correlation with generalised anxiety
disorder (GAD).

Materials and Methods
The descriptive cross-sectional study was conducted in
Karachi from August to November 2020. After approval
from the ethics review board of Jinnah Sindh Medical
University, the sample size was calculated using OpenEpi
version 314 with 95% confidence interval (CI), 5% absolute
precision and 28.3% anticipated population proportion
prevalence of IBS among medical students in Karachi.6
The sample was raised using convenience sampling
technique. Students of either gender aged at least 18
years from all years of the academic course at different
medical universities in the city were included. Nonmedical students and diagnosed cases of any
gastrointestinal disease were excluded.
The participants filled out an online questionnaire
consisting of five sections: introduction to the research
and informed consent; demographic data and general
questions regarding FGIDs' association, like cigarette
smoking, tea/coffee consumption, consumption of fatty
foods, NSAID use, probiotic use, and level of physical
activity; Rome III criteria for IBS and FD;15 and GAD score.
A diagnosis of IBS was made based on the Rome III criteria:
>3 months, with >6 months previous onset of abdominal
pain or discomfort associated with >2 of the following:
improvement with defecation, onset associated with a
change in frequency of stool or onset associated with a
change in the appearance of stool.15 Additional questions
regarding the specificities of frequency and appearance
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of stool helped to categorise a diagnosis of IBS into one of
its categories: IBS with constipation (IBS-C), IBS with
diarrhoea (IBS-D), mixed IBS (IBS-M), and un-subtype or
unknown IBS (IBS-U).
A diagnosis of FD was made on the Rome III criteria: >3
months, with a >6 months previous onset of >1 of the
following: postprandial fullness, early satiation, epigastric
pain, or epigastric burning, in the absence of structural
abnormality on upper GI endoscopy.15
The GAD-7 score diagnosis criterion consists of 7
questions and is calculated by adding the values ascribed
to individual responses:
Not at all 0; Several days 1; More than half the days 2'
Nearly every day 3. The total ranges 0-21.
Scores of 0-4, 5-9, 10-15, and >15 indicate minimal, mild,
moderate and severe anxiety, respectively.16
Data was analyzed using SPSS 26. Descriptive statistics
were used to determine mean, standard deviation,
frequencies and percentages, as appropriate. Chi-square
test, t-test and analysis of variance (ANOVA) were used, as
appropriate. P0.05 was considered statistically significant.

Results
Of the 305 subjects, 185(60.70%) were male and
120(39.30%) were female. The overall mean age was
21.43±2.13 years. The prevalence of IBS was 17(5.57%),
and 10(58.80%) of them had IBS-M. FD was found in
2(0.66%) subjects (Table-1).
Further, 122(40%) students had minimal anxiety,
112(36.72%) mild, 43(14.10%) moderate and 28(9.18%)
had severe anxiety. There was no significant association
between IBS and GAD diagnoses (p>0.05), or between FD
and GAD diagnoses (p>0.05).
Overall, 26(8.50%) students took probiotics, 254(83.30%)
consumed tea/coffee on a daily basis, 32(10.50%)
Table-1: Prevalence of IBS and FD (n=305).
IBS Diagnosis

Frequency

Yes
No
IBS subtypes
Constipation
Diarrhoea
Mixed
FD Diagnosis
Yes
No

17 (5.60%)
288 (94.40%)
Frequency
3 (17.60%)
4 (23.50%)
10 (58.80%)
Frequency
2 (0.70%)
303 (99.30%)

IBS: Inflammatory bowel syndrome, FD: Functional dyspepsia.

Open Access

2134

Prevalence of irritable bowel syndrome (IBS) and functional dyspepsia (FD) and their relationship...

Table-2: Relationship of IBS and GAD diagnoses with demographic and other variables.
IBS Diagnosis
X2
p

Variable
Age
Gender
Year of study
Use of probiotics
No. of cups of tea/coffee consumed
Frequency of fatty food consumption
Smoking
Use of NSAIDs
Level of physical activity

8.72
1.40
1.52
0.16
1.28
3.72
4.91
11.38
1.35

GAD Diagnosis
X2
P

0.56
0.24
0.82
0.69
0.53
0.30
0.09
0.01 *
0.51

35.76
9.04
10.44
10.35
7.47
14.56
3.55
15.12
10.83

0.22
0.03 *
0.58
0.02 *
0.28
0.10
0.74
0.09
0.10

IBS: Inflammatory bowel syndrome, GAD: Generalised anxiety disorder, NSAIDs: Non-steroidal
anti-inflammatory drugs, *significant statistical value.

Table-3: Relationship of GAD score with demographic data and other variables (n=305).
Variable

Categories

N (%)

Age (years)

18-20
21-23
24-26
Male
Female
1st year
2nd year
3rd year
4th year
5th year
Yes
No
Yes, 1-2 cups/day
Yes, > 2 cups/day
No
Not at all
Once a week
2-3 times per week
>3 times per week
Yes, 1-5/day
Yes, > 5/day
No
Yes, for < 6 months
Yes, for 6-12 months
Yes, for > 1 year
No
Low
Moderate
High

89 (29.2%)
197 (64.6%)
19 (6.2%)
185 (60.7%)
120 (39.3%)
35 (11.5%)
57 (18.7%)
58 (19%)
121 (39.7%)
34 (11.1%)
26 (8.5%)
279 (91.5%)
195 (63.9%)
59 (19.3%)
51 (16.7%)
13 (4.3%)
98 (32.1%)
125 (41%)
69 (22.6%)
23(7.5%)
9 (3%)
273 (89.5%)
13 (4.3%)
2 (0.7%)
11 (3.6%)
279 (91.5%)
84 (27.5%)
193 (63.3%)
28 (9.2%)

Gender
Year of study

Use of probiotics
Tea/coffee consumption

Consumption of fatty foods

Smoking

NSAIDs use

Level of physical activity

dF p-value
2

0.99

1

0.03*

4

0.23

1

0.72

2

0.09

3

0.79

2

0.64

3

0.07

2

0.01*

GAD: Generalised anxiety disorder, NSAIDs: Non-steroidal anti-inflammatory drugs/ *significant
statistical value.

smoked, 13(4.30%), 2(0.70%) and 11(3.60%) took NSAIDs
for 6 months, 6-12 months, and 12 months, respectively,
98(32.10%), 125(41%) and 69(22.60%) consumed fatty
foods once a week, 2-3 times a week and 3 times a week,
respectively, 84(27.50%), 193(63.30%) and 28 (9.20%) had
Open Access

low, moderate and high levels of physical activity,
respectively. There was a significant (p=0.01) relationship
between IBS diagnosis and the frequency of NSAID use
(Table-2).
A significant relationship existed between IBS diagnosis
and GAD score (p=0.041). The relationship of GAD
diagnosis with gender and probiotic use was significant
(p<0.05), and so was the relationship of GAD score with
gender and level of physical activity (p<0.05) (Table-3).

Discussion
The prevalence of IBS in the study was significantly lower
compared to other studies conducted in Pakistan despite
using the same tool; the Rome III criteria. A study
conducted in three medical colleges in Karachi reported
28.3% prevalence in 2012 and a study in Peshawar
reported a 13.4% prevalence in males and 17.5% in
females in 2018.6,17 The differences can be attributed to
the varying sampling techniques and sizes.
There is a great discrepancy regarding the prevalence of
IBS in studies carried out around the world. This
discrepancy exists not just in the prevalence of IBS in the
general population, but also among medical students and
interns. A systematic review of 16 studies determining the
prevalence of IBS in medical students and interns
concluded the prevalence to range from 9.3% to 35.5%.18
Interestingly, the studies reporting the two ends of the
range were from neighbouring countries; China and
Japan.19,20 This signifies how variable the prevalence of
IBS can be even in similar geographical regions.
The relationship between the GAD score and IBS
diagnosis is consistent with other studies that elaborate
on the effect of psychological and psychiatric factors on
IBS.8 This study did not compare medical students with a
non-medical students group, but other studies have
indicated that medical students are a risk group for IBS
due to the stressful cognitive and emotional challenges
they face; they have higher reported IBS prevalence than
the general population.8
A significant relationship between the use and frequency
of use of NSAIDs and IBS is consistent with previous
research,21 but whether or not this can ascertain an
aetiological association is unclear. A study that
investigated the effect of NSAIDs on intestinal
permeability in IBS suggests the response of the intestinal
barrier to harmful agents is altered in IBS.21 Regular use of
medication was also found to have a positive relationship
with IBS diagnosis in medical students.21
Although research has shown significant relationships of
gender, physical activity, smoking, diet and probiotic use
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with FGIDs,5,6,8,9,19,21-23 they were not found to be
statistically significant in the current study. This variability
in data owes to differences in study design, regions the
sample size was collected from, the tools for diagnosis
being prone to response bias, and of course the
pathophysiology of FGIDs themselves.

exaggerated anxiety and GI symptoms.

There was a higher GAD score seen in women compared
to men. This is consistent with previous research done in
different parts of the world and also in those conducted in
Karachi.24 This can be attributed to differences in
metacognition, control strategies and social
circumstances in women and men.25 This aligns with
specificities of the GAD questionnaire that women more
frequently experienced than men in this study — 'not
being able to stop or control worrying', 'worrying too
much about a different thing', and 'becoming easily
annoyed or irritable'.

Conclusion

In this study, students who smoked experienced 'being so
restless, it is hard to sit still' less often than those who did
not. A study that monitored medical students' smoking
habits from the time of their registration to the end of
their degree found that 32.3% of non-smokers had
initiated smoking by the end of the degree, and males
with high trait anxiety scores and smoking friends were at
risk.26 Students with higher levels of physical activity in
this study less frequently felt 'nervous, anxious or on the
edge' and 'not being able to stop or control worrying'.
Gender, smoking and physical activity showed significant
relationships with GAD, but not to FGIDs in this study.
Knowing from previous research,9,10 these factors have
shown positive relationships to FGIDs, especially IBS, and
the absence of significant correlations in this study does
exclude the part they play in the pathophysiology of
FGIDs, and their relationship with GAD emphasises on
FGIDs being disorders of gut-brain interaction with
complex mechanisms. The fact that 23.28% of students
had moderate or severe anxiety is a concerning issue that
should be addressed by having measures to start the
conversation regarding it and encourage preventative
and coping strategies.
The current study has limitations, like convenience
sampling technique, male preponderance, response bias
due to non-response from some participants, and the
questionnaire containing sensitive or embarrassing
material (smoking, stool frequency, consistency, anxiety)
that could have led to response inaccuracy despite the
guarantee of complete anonymity. The time period
during which data was collected was both amidst the
COVID-19 pandemic and also a few months before
anticipated exam dates, and the two factors could have
J Pak Med Assoc

Participants who had scored moderate to severe
categorical scores on GAD-7 were advised to visit the
nearby psychiatrists for consultation. However,
pharmacological therapies were not recommended.
Medical students with a higher GAD score and those who
used NSAIDs frequently had a higher likelihood of
developing IBS.
Disclaimer: None.
Conflict of Interest: None.
Source of Funding: None.

References
1.

2.
3.

4.

5.

6.

7.
8.

9.

10.

11.

12.

13.

Talley NJ, Stanghellini V, Heading RC, Koch KL, Malagelada JR,
Tytgat GN. Functional gastroduodenal disorders. Gut. 1999;
45;(Suppl 2):1137-42.
Schmulson MJ, Drossman DA. What is new in Rome IV. J
Neurogastroenterol Motil. 2017; 23:151-63.
Barandouzi ZA, Lee J, del Carmen Rosas M, Chen J, Henderson WA,
Starkweather AR, et al. Associations of neurotransmitters and the
gut microbiome with emotional distress in mixed type of irritable
bowel syndrome. Sci Rep. 2022; 12:1648.
Masud MA, Hasan M, Khan AA. Irritable bowel syndrome in a rural
community in Bangladesh: prevalence, symptoms pattern, and
health care seeking behavior. Am J Gastroenterol. 2001; 96:154752.
Mansour-Ghanaei F, Fallah MS, Heidarzadeh A, Jafarshad R, Joukar
F, Ghasemipour R, et al. Prevalence and characteristics of irritable
bowel syndrome (IBS) amongst medical students of Gilan
Northern Province of Iran. Middle East J Dig Dis. 2009; 1:100-5.
Naeem SS, Siddiqui EU, Kazi AN, Memon AA, Khan ST, Ahmed B.
Prevalence and factors associated with irritable bowel syndrome
among medical students of Karachi, Pakistan: a cross-sectional
study. BMC Res Notes. 2012; 5:255.
Mahadeva S, Goh KL. Epidemiology of functional dyspepsia: a
global perspective. World J Gastroenterol. 2006; 12:2661.
Hori K, Matsumoto T, Miwa H. Analysis of the gastrointestinal
symptoms of uninvestigated dyspepsia and irritable bowel
syndrome. Gut Liver. 2009; 3:192-6.
Basandra S, Bajaj D. Epidemiology of dyspepsia and irritable
bowel syndrome (IBS) in medical students of Northern India. J Clin
Diagn Res. 2014; 8:JC13.
Jaber N, Oudah M, Kowatli A, Jibril J, Baig I, Mathew E, et al. Dietary
and lifestyle factors associated with dyspepsia among pre-clinical
medical students in Ajman, United Arab Emirates. Cent Asian J
Glob Health. 2016; 5:192.
Ford AC, Marwaha A, Sood R, Moayyedi P. Global prevalence of,
and risk factors for, uninvestigated dyspepsia: a meta-analysis.
Gut. 2015; 64:1049-57.
Koloski NA, Boyce PM, Talley NJ. Somatization an independent
psychosocial risk factor for irritable bowel syndrome but not
dyspepsia: a population-based study. Eur J Gastroenterol Hepatol.
2006; 18:1101-9.
Azim S, Baig M. Frequency and perceived causes of depression,
anxiety and stress among medical students of a private medical
institute in Karachi: a mixed method study. J Pak Med Assoc.
2019; 69:840-45.

Open Access

2136
14.

15.

16.

17.

18.

19.

20.

Dean AG, Sullivan KM, Soe MM. OpenEpi: Open Source
Epidemiologic Statistics for Public Health, version 3.01. [Online]
[Cited 2022 March 13]. http//www.OpenEpi.com.
Rome Foundation.Development and validation of Rome III
questionnaire-2006 [Online] 2021 [Cited 2022 March 13].
Available from: URL: https://theromefoundation.org/programsprojects/research. program/development-and-validation-ofrome-iii-questionnaire-2006.
Generalized Anxiety Disorder 7-item (GAD-7). [Online] 2013 [Cited
2022
March
9].
Available
from
URL:
https://www.hiv.uw.edu/page/mental-health-screening/gad-7.
Khan AR, Khan A, Ahmad F, Abbas Y. prevalence of irritable bowel
syndrome and its association with stress and other risk factors
among university students of peshawar. J Med Sci. 2018; 26:3126.
Ibrahim NK. A systematic review of the prevalence and risk factors
of irritable bowel syndrome among medical students. Turk J
Gastroenterol. 2016; 27:10-6.
Dong YY, Zuo XL, Li CQ, Yu YB, Zhao QJ, Li YQ. Prevalence of
irritable bowel syndrome in Chinese college and university
students assessed using Rome III criteria. World J Gastroenterol.
2010; 16:4221-6.
Okami Y, Kato T, Nin G, Harada K, Aoi W, Wada S, et al. Lifestyle and
psychological factors related to irritable bowel syndrome in

Open Access

Prevalence of irritable bowel syndrome (IBS) and functional dyspepsia (FD) and their relationship...

21.

22.

23.

24.

25.

26.

nursing and medical school students. J Gastroenterol. 2011;
46:1403-10.
Keszthelyi D, Dackus GH, Masclee GM, Kruimel JW, Masclee AA.
Increased proton pump inhibitor and NSAID exposure in irritable
bowel syndrome: results from a case-control study. BMC
Gastroenterol. 2012; 12:1-6.
Ibrahim NK, Battarjee WF, Almehmadi SA. Prevalence and
predictors of irritable bowel syndrome among medical students
and interns in King Abdulaziz University, Jeddah. Libyan J Med.
2013; 8:21287.
Johannesson E, Simren M, Strid H, Bajor A, Sadik R. Physical
activity improves symptoms in irritable bowel syndrome: a
randomized controlled trial. Am J Gastroenterol. 2011; 106: 91522.
Gitay MN, Fatima S, Arshad S, Arshad B, Ehtesham A, Baig MA, et
al. Gender differences and prevalence of mental health problems
in students of healthcare units. Community Ment Health J. 2019;
55:849-53.
Bahrami F, Yousefi N. Females are more anxious than males: a
metacognitive perspective. Iran J Psychiatr Behav Sci. 2011; 5:8390.
Senol Y, Donmez L, Turkay M, Aktekin M. The incidence of
smoking and risk factors for smoking initiation in medical faculty
students: cohort study. BMC Public Health. 2006; 6:1-8.

. 72, No. 10, October 2022

