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ORIGINAL ARTICLE
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Sousse, University of Sousse, Sousse; dDepartment of Physiology, Faculty of Medicine of Sousse, University of Sousse, Tunisia; eResearch 
Laboratory “Heart Failure” (LR12SP09), Farhat Hached University Hospital, Sousse, Tunisia

ABSTRACT
Functional gastrointestinal disorders (FGIDs) are highly prevalent in medical students around the 
world. However, there is no specific data on FGIDs in Tunisia. The objectives of this study were to 
evaluate the prevalence of FGIDs in medical students according to the rome III criteria and to identify 
risk factors associated with these disorders. A self-administered questionnaire survey was carried out 
among the students from the first and the second year of medical studies. We studied the influence 
of socio-demographic characteristics, lifestyle, health care seeking, psychosomatic symptoms and 
hospital anxiety and depression scale on the prevalence of FGIDs among these students. Three 
hundred and forty-three students (20.3 ± 0.8years) were included in our study. The prevalence of 
FGIDs was 54.2%. The main FGIDs found were the unspecified functional bowel disorder (46.6%), 
functional constipation (11.6%), irritable bowel syndrome (7.6%) and functional dyspepsia (6.7%). In 
logistic regression, abnormal BMI (OR = 2.1, 95% CI= 1–4.3), living in school dormitory (OR = 3.7, 95% 
CI = 1.7–7.8), low water intake (OR = 2.2, 95% CI = 1.1–4.2), digestive medication use (OR = 3.4, 95% 
CI= 1.3–8.5), and probable or definite anxiety (OR = 2.5, 95% CI = 1.1–5.8) were the five risk factors 
associated with FGIDs. We demonstrate a high prevalence of FGIDs (54.2%) among our students. 
Risk factors for FGIDs were abnormal BMI, living in school dormitory, low water intake, digestive 
medication use and anxiety.
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1. Introduction

Functional gastrointestinal disorders (FGIDs) are charac
terized by the presence of chronic and recurrent gastro
intestinal symptoms whose origin is attributed to the 
digestive tract but for which no organic or metabolic 
abnormality can be demonstrated by the usual examina
tions [1]. FGIDare mainly represented by irritable bowel 
syndrome (IBS), functional constipation (FC) and func
tional dyspepsia (FD). The pathophysiology of FGIDs 
remains unclear; but it includes a bidirectional dysregula
tion of gut-brain interaction leading to visceral hypersen
sitivity, motility disturbance, alterations in gut microbiota, 
immune and mucosal function [2]. Psychological and 
social factors were also reported to contribute to the 
pathogenesis of FGIDs [3].

FGIDs are prevalent and account for up to 50% of 
diagnosed gastrointestinal disorders [4]. Although FGIDs 
are non- threatening, they do generally decrease the 
quality of life and are subject of a marked increase of 
health care seeking [5,6]. This, with the significant eco
nomic burden they put on health care system, qualify 
FGIDs as a serious public health problem [7].

Medical students face significant amounts of stress, 
not only due to their overloaded curriculum, but also 
due to other factors such as the socioeconomic and 
the psychological challenges they face when initiating 
such a curriculum [8,9]. This makes them more sus
ceptible to FGIDs and particularly IBS. Several studies 
showed that FGIDs are highly prevalent in medical 
students and that their prevalence could achieve 
68% in this population [10–13]. To the best of our 
knowledge no study has evaluated the prevalence of 
FGIDs in medical student in Tunisia (North Africa). 
Therefore the aims of our study were to evaluate the 
prevalence of FGIDs in medical students according to 
the rome III criteria and to identify risk factors asso
ciated with these disorders.

2. Materials and methods

2.1. Study population

This study was approved by the local ethics commit
tee as well as the faculty dean (ethics committee 
approval number: 3408/151211). In a Cross-Sectional 
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Design, all the students enrolled in the first And 
second year between the period of february and 
march 2015 in faculty of medicine of Monastir 
were solicited to participate in this study. In 
Tunisia, the studies for the national diploma of doc
tor of medicine last 8 years for family medicine and 
11 years for the specialty. Medical studies are made 
up of 3 cycles: a first cycle which lasts 2 years with a 
training which is articulated around the teaching of 
fundamental sciences, general modules and intern
ships of semiology in the hospital; a second cycle 
which lasts 4 years and dedicated to the learning of 
clinical sciences in a theoretical and practical way 
(hospital internships and night shift); a third cycle 
that leads either to the national diploma of doctor 
of medicine and the ability to practice family med
icine after three years of training, or to the diploma 
of medical specialist after 4 to 5 years of training 
depending on the medical specialty chosen.

Subjects received a detailed explanation of the 
study aims by the investigators and were asked to 
provide a written informed consent before being 
given any study material. Subjects were excluded if 
they presented: symptoms or history of peptic ulcer 
disease, inflammatory bowel disease and abdominal 
surgery except appendectomy.

2.2. Study questionnaire

Two investigators (SG and AK in the list of authors) 
collected the data at the end of lectures and remotely 
from exams. Data were collected using a set of self- 
administered questionnaires assessing:

● Sociodemographic characteristics, life habits, 
nutritional habits and digestive intolerance to 
certain foods;

● History of digestive disorders: peptic ulcer dis
ease, inflammatory bowel disease, abdominal 
surgery, digestive cancer;

● History of medication during the last three months: 
type and mode of prescription (auto-medication or 
medical prescription). Each pharmacological agent 
was re-coded to its pharmacological class;

● Health care seeking due to any gastrointestinal 
disorder: category of health care professional (gen
eral practitioner or specialist), number and reasons 
for consultations and re-consultations, additional 
tests performed and treatment prescribed;

● Characteristics of bowel movements: change of 
bowel movements during the last Year, infection 
preceding change of bowel movements and 
number of stools per week. The stool consis
tency was determined by the validated Bristol 
stool scale [14];

● Alarm signs that could indicate an organic diges
tive illness in the last three months were 

searched and included: gastrointestinal bleeding, 
persistent fever, painful swallowing, uninten
tional weight loss (≥ 6 Kg), anemia and a family 
history of digestive cancer or inflammatory 
bowel disease [15];

● Digestive symptoms were explored using rome 
III questionnaire which diagnoses the different 
types of FGIDs [16];

● Psychosomatic symptom checklist was used to 
assess psychosomatic symptoms. This checklist is 
a self-reported scale that measures the fre
quency and the intensity of 17 psychosomatic 
symptoms on a scale ranging from 0 (not a 
Pproblem both in the intensity and frequency 
scores) to 4 (occurs daily and extremely bother
some when occurs on the frequency and the 
intensity scales respectively) [17]. A symptom is 
considered frequent when occurs at least once a 
week (frequency score ≥ 2) and intense when is 
rated at least as moderately bothersome (inten
sity score ≥ 2);

● A French version of the hospital anxiety and 
depression scale (HAD) was used to screen for 
anxiety and depressive symptoms in FGIDs. HAD 
is a 14-Items self-reported scale that was pre
viously validated in french and is largely used to 
explore anxiety and depressive symptoms in 
FGIDs [18,19]. It contains two 7-item scales: one 
to screen for anxiety and one to screen for depres
sive symptoms. Subjects are required to rate each 
item using a four-point scale ranging from 0 to 3. 
The calculation of a total score by summing the 
individual scores of the two 7-item scales related 
to anxiety and depression is then required to 
distinguish between 3 different situations: score 
< 8: normal state, score between 8 and 10: prob
able anxious or depressive state and score > 10: 
confirmed anxious or depressive state.

After self-questionnaires completion, students who 
presented one or more alarming signs were 
instructed to consult a Physician. 

2.3. Statistical analysi

Data were analyzed using statistical package for the 
social sciences (SPSS) (version 10.0, SPSS inc, USA). 
Distributions of continuous variables are expressed 
as means ± SD and qualitative data are presented as 
frequencies.

Whenever the assumptions were met, student t 
Test, Chi 2 test, and Mann-Whitney U test were used 
to compare these variables. To identify factors asso
ciated independently with FGIDs, a multivariate ana
lysis by binary logistic regression step down hosmer 
and lemeshow was undertaken. The variables 
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included in the initial model were retained following 
the univariate analysis with statistical significance p 
≤ 0.2. This threshold was chosen to avoid potential 
confounding factors. A Spearman correlation study 
between these variables was performed in order to 
avoid the phenomenon of multicollinearity. The p 
value was considered significant if it is less than or 
equal to 0.05.

3. Results

Of the 489 students enrolled in the faculty, only 429 
were solicited to participate. Three hundred and 
seventy five students accepted to participate of 
whom 54 declined after being given the study ques
tionnaires. After checking for exclusion criteria a total 
of 343 students were considered for this study as 
outlined in Figure 1. Table 1 lists the characteristics 
of the students.

3.1. Functional Gastrointestinal disorders 
prevalence

The overall prevalence of FGIDs was 54.2% (n = 186) 
of the total of our study population. Table 2 shows 
the prevalence of the different FGIDs according to the 
rome III criteria. Unspecified functional bowel disorder 
was the most prevalent FGID in our study population 
(46.6%, n = 160), followed by FC (11.6%, n = 40), IBS 
(7.6%, n = 26) and finally FD (6.7%, n = 23).

3.2. Risk factors of functional Gastrointestinal 
disorders

Table 3 summarizes the results of the multiple regres
sion analysis of risk factors for FGIDs in medical stu
dents. Significant independent risk factors for FGIDs 
were abnormal BMI (OR= 2.1, 95% CI = 1–4.3), living in 
school dormitory (OR = 3.7, 95% CI = 1.7–7.8), low 
water intake (OR = 2.2, 95%  CI= 1.1–4.2), digestive 
medication use (OR = 3.4, 95%  CI= 1.3–8.5), and 
probable or definite anxiety (OR = 2.5, 95%  
CI= 1.1–5.8).

4. Discussion

To the best of authors’ knowledge, this is the first 
study that explored the epidemiology of FGIDs in a 
North African population and particularly in Tunisia. 
Overall, FGIDs were prevalent in our study population 
and accounted for 54.2%. Unspecified functional 
bowel disorder was the most prevalent (46.6%) fol
lowed by FC (11.6%), IBS (7.6%) and FD (6.7%).

Similar findings were reported by a chinese study 
using the rome III criteria in which the overall preva
lence was 55.2% with unspecified functional bowel 
disorder as the most prevalent FGID [20]. A preva
lence of 9.4%, 7.9% and 4% were respectively 
reported for fd, IBS and FC by another chinese study 
that also used rome III criteria [21].

The prevalence of FGIDs in students widely varies 
across countries and this could be explained by the 

Figure 1. Flow chart of students inclusion in the study.
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Table 1. Sociodemographic characteristics of 1st and 2nd year students of a medical school in Tunisia.
Age (year) 20.3 ± 0.8

Female gender n(%) 235 (68.5)

BMI n(%)
● Underweight (<18.5 Kg/m2)
● Normal (18.5–24.9 Kg/m2)
● Overweight or obese (>24.9 Kg/m2)

30 (8.7) 

264 (77) 

49 (14.3)

Residence n(%)
● Family home
● School dormitory
● Private residence

153 (44.6) 
96 (28) 

94 (27.4)

Regular physical activity (> 1 h/week) n(%) 85 (24.9)
Material resources n(%)
● Insufficient
● Sufficient

37 (10.5) 
307 (89.5)

Diet n(%)
● 3 meals/day
● Vegetables (≥ once/day)
● Fruits (≥ once/day)
● Water (≥1.5 L/day)
● Carbonated soft drinks (≥ once/day)
● Digestive intolerance

250 (72.9) 
208 (60.6) 
254 (74) 
93 (27) 
28 (8) 

147 (42.8)

Drug n(%)
● Drug consumption during the last 3 months
● Medical prescription
● Digestive system drugs

162 (47) 
157 (45.7) 
42 (12.2)

History of digestive problem n(%)
● Consultation
● Gastroenterologist
● Additional examinations carried out
● Treatment prescribed

75 (21.8) 
25 (7.2) 
28 (8.1) 

49 (14.2)

Bowel movement frequency n(%)
● Normal (3–21 stools/week)
● Constipation (<3 stools/week)
● Diarrhea (>21 stools/week)

306 (89.2) 
37 (10.7) 

0 (0)

At least one psychosomatic symptom n(%) 260 (75.8)
HAD n(%)
● Normal
● Probable anxiety or depression
● Definite anxiety or depression

38 (11) 
188 (54.8) 
117 (34.2)

Table 2. Functional gastrointestinal disorders prevalence in the 1st And 2nd Year students of a medical school in Tunisia.

Rome III disorders Number of students
Percent among study population 

(n = 343)
Percent among FGIDs 

(n = 186)

A. Functional esophageal disorders
A1. Functional heartburn 11 3.2 5.9
A2. Functional chest pain of presumed esophageal origin 11 3.2 5.9
A3. Functional dysphagia 5 1.4 2.6
A4. Globus 4 1.1 2.1
B. Functional gastroduodenal disorders
B1. Functional dyspepsia 23 6.7 12.3
B2. Belching disorders 12 3.5 6.4
B3. Nausea and vomiting disorders 11 3.2 5.9
B4. Rumination syndrome in adults 5 1.4 2.6
C. Functional bowel disorders
C1. Irritable bowel syndrome 26 7.6 13.9
C2. Functional bloating 16 4.7 8.6
C3. Functional constipation 40 11.6 21.5
C4. Functional diarrhea 0 0 0
C5. Unspecific functional bowel disorder 160 46.6 86
D. Functional abdominal pain syndrome 0 0 0
E. Functional gallbladder and 

Sphincter of oddi disorders
0 0 0

F. Functional anorectal disorders
F1. Functional fecal incontinence 10 2.9 5.3
F2. Functional anorectal pain 17 4.9 9.1
F3. Functional defecation disorders 4 1.1 2.1
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difference in diagnostic criteria used. For example, 
using the rome iv criteria, an Indian study showed 
that FD and IBS were the most frequent FGIDs [2]. 
Medical students seem to be at increased risk of 
developing FGIDs compared to their non medical 
counterparts [20,23,24], this appears to be especially 
true as students progress through medical school 
[25,26]. This, however, remains subject of controversy; 
with some studies reporting increased prevalence of 
FGIDs with increased level of studies [25,26] while 
others showing that neither the level of studies, nor 
the medical curriculum compared to other non- 
medical curriculums do influence the prevalence of 
FGIDs [13,21,24,27].

Unspecified functional bowel disorder represent a 
set of symptoms that could originate in small intes
tine, colon or rectum but that do not meet the diag
nostic criteria for IBS, FC, functional diarrhea or 
functional bloating [1]. In our study this disorder, as 
indicated above, was the most prevalent of FGIDs and 
accounted for 46.6% of the total of our study popula
tion. Unspecified functional bowel disorder was also 
reported to be the most frequent FGID by Chu et 
al [20].

The prevalence of FC was 11.6% in our study. The 
worldwide prevalence of FC among medical students 
varies between 2 to 34% [20–22,28]. This great varia
bility in prevalence can be attributed to differences in 
food regimens across countries and different ethnic 
groups [29–32].

IBS is the most studied FGID in the literature. In our 
study the prevalence of this FGID was 7.6%. In med
ical students the prevalence of this disorder ranged 
from 9.2% to 31.8% and from 6.2% to 15.8% in studies 
using the rome III criteria [26,33] and rome IV criteria 
respectively [22,23]. It is important to highlight that 
the difference between the two criteria does not 
reside in the way they define IBS but instead in the 
frequency of its occurrence; from at least 3 days per 
month in the rome III criteria to at least 1 day per 
week in the rome IV criteria [34]. Therefore this wide 
heterogeneity between studies could not totally be 
attributed to non uniformity of diagnostic criteria. 
Many other factors like demographics, dietary habits, 
cultural and socioeconomic characteristics seem to 
play a role in mediating this heterogeneity [35–37]. 
Finally it is noteworthy to acknowledge that there is a 

huge lack of data regarding IBS in African stu
dents [38].

Finally the prevalence of FD was 6.7% which is 
within the range of that reported in the literature 
(4.5 à 15.2%) in medical students [20–22,39].

Analysis of risk factors in our study revealed that 
BMI is an independent risk factor for FGIDs and being 
a Student at both ends of abnormal weight spectrum 
(BMI < 18.5 Kg/m2 Or BMI ≥ 25 Kg/m2) increases up 
to four fold the risk of developing an FGID. In this 
regard, several studies showed that obesity increases 
the risk of developing esophageal burns, bloating, 
diarrhea and abdominal pain whereas early satiety 
was more associated with a low BMI [40–42]. In other 
studies, constipation was rather more frequent in 
obese subjects [43,44] and IBS was more frequent 
in underweight subjects [45,46]. Although our study 
was designed to investigate the effect of BMI on 
overall prevalence of FGIDs, our results confirmed 
previous findings by showing that an abnormal BMI 
irrespective of whether it favors overweight or 
underweight is a Strong risk factor for developing 
FGIDs.

Our study also confirmed previous findings that 
students living in a school dormitory had three 
times higher risk of developing an FGIDs 
[23,26,35,47]. The reasons behind this increased risk 
may involve multiple factors including the dormitory 
characteristic: i.e. the size of the rooms, the hygiene 
of the premises and the cohabitation of different 
students. Secondly, the change in lifestyle and parti
cularly a change in eating habits and sleeping pat
terns could also contribute to this association. Finally, 
being away from parents, often for the first time in a 
student’s life, and facing new social challenges with 
new responsibilities could create a stressful environ
ment that could in its turn contribute to this increased 
risk [37,48,49].

Poor hydration doubled the risk of having a FGID in 
our study and this would most likely be in favor of 
constipation. Indeed, previous research consistently 
showed increased risk of developing constipation 
with inadequate hydration [44,50,51]. It was demon
strated that poor hydration lowers stool frequency and 
modify their consistency [52,53]. Therefore according 
to the latest guidelines, it is recommended for indivi
duals who suffer from constipation to appropriately 

Table 3. Multivariate analysis of risk factors for occurrence of functional gastrointestinal disorders in the 1st And 2nd year 
students of a medical school in Tunisia.

Parameters Odd ratio(or) Confidence interval (CI) 95% p Value

Abnormal BMI 2.1 [1–4.3] 0.046
Living in school dormitory 3.7 [1.7–7.8] 0.000
Low water intake (< 1.5 l/day) 2.2 [1.1–4.2] 0.016
Digestive medication use 3.4 [1.3–8.5] 0.009
Probable or definite anxiety 2.5 [1.1–5.8] 0.024
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hydrate to avoid constipation-related complica
tions [54].

Our study showed a link between FGIDs and 
increased digestive medication intake in symptomatic 
individuals compared to their normal counterparts 
(18.5% vs 7%, p = 0.013). Increased gastrointestinal 
drug intake is largely reported in USA and could 
achieve 50% in some FGIDs [55]. Besides medication 
intake, the economic burden of FGIDs is also wor
sened by increased health care seeking and its related 
examination. In fact it was estimated that FGIDs cost 
us health care system up to 350 Million dollars and up 
to 8 Billion euros in Europe [55,56]. In studies con
ducted in medical students, Tan et al. [10] and Jafri el 
al. [57] reported respectively a 13% and 54% increase 
in medical visits of symptomatic students. This differ
ence between studies could be explained by health 
care systems and the socio-economic characteristics 
of countries in which studies were conducted. Subject 
characteristics could in its turn contribute to this het
erogeneity; it is known that medical training gives 
student certain autonomy of management and this 
is all the more true as their level of study is advanced.

Based on the HAD data, a confirmed anxious state 
was present in 21% of students showing symptoms of 
FGIDs compared to 6.4% in their non symptomatic 
counterparts. Depression did not, however, vary sig
nificantly between symptomatic and non sympto
matic students. A probable or a confirmed anxious 
state more than doubled the risk of having an FGID 
(OR= 2.5; 95% CI: 1.1–5.8). FGIDs are defined as dis
orders of gut-brain interaction that integrate complex 
interaction between biological, psychological and 
social factors [2]. Abnormal brain areas activity was 
associated with visceral hypersensitivity, as well as 
anxiety and depression, in patients with FGIDs 
[58,59]. Considering the significant amount of stress 
imposed by the medical curriculum, an increased pre
valence of these disorders is not an unexpected find
ing in this population and is indeed demonstrated by 
multiple studies [10–12,26,60,61]. However the cross- 
sectional nature of this study prevents the establish
ment of cause to effect relationship between FGIDs 
and their related comorbidities. In other words we 
cannot disentangle whether psychosocial factors 
such as anxiety caused these disorders or FGIDs influ
enced the levels of anxiety.

In our study, FGIDs tended to be more prevalent in 
females (69% vs 57.8%, p = 0.062). Whether sex influences 
the prevalence of FGIDs is currently subject of ongoing 
debate [62]. However most of the studies conducted on 
students report a sex ratio that favors women over men, 
particularly regarding IBS [10–12,21,22,33,57,63,64,65]. A 
recent meta-analyses conducted on 57 studies with a 
total of 426,362 from all over the globe reported an 
odds ratio of 1.46 (1.33–1.59), but this was variable 

according to what criteria were used (rome III or IV) and 
according to the geographical region [66].

The originality of this study stems from the fact 
that this is the first study of its kind investigating 
FGIDs in medical students in Tunisia. However like 
all studies, our study is not free of limits. The low 
sample size, the absence of a control group involving 
students from other curriculums and the limitation to 
one faculty for data collection constitutes major lim
itations of this study. Also of note that the cross- 
sectional design of this study constitutes one other 
limit that restricts the establishment of causality 
between FGIDs and their related co-morbidities. 
These results should, thus, be interpreted cautiously. 
Finally, the fact that we have not used the most 
recent criteria (rome IV) and we have not objectively 
explored for chronic gastrointestinal conditions con
stitute two other limits of this study. Yet, we have 
excluded from our analysis all the students who pre
sented any alarm sign or a history for chronic 
condition.

In conclusion, this is the first study investigation 
on the prevalence of FGIDs in medical students in 
Tunisia according to rome III criteria. We demon
strate a high prevalence of FGIDs (54.2%) among 
our students. Risk factors for FGIDs were abnormal 
BMI, living in school dormitory, low water intake, 
digestive medication use and anxiety. Thus, the pro
motion of a healthy lifestyle and psychological sup
port are recommended.
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