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Background: Irritable Bowel Syndrome has emerged as a significant public
health challenge, particularly relevant in medical students due to the high
demands of their studies, academic stress, and susceptibility to eating disorders.
Nevertheless, conclusive evidence regarding the factors associated with Irritable
Bowel Syndrome in the Latin American student population remains limited. The
objective of this study was to determine the prevalence and factors associated
with Irritable Bowel Syndrome in Human Medicine students at a university in
northern Peru.

Methods: A cross-sectional analytical study conducted in Lambayeque, northern
Peru. With 403 Human Medicine students (66.5% female, 33.5% male). A simple
random probabilistic sampling type was used, based on a list of students enrolled.
A multivariate analysis was conducted to determine the factors associated using
simple and multiple regression models. Generalized Linear Models were applied,
using the Poisson distribution family, robust variance, and the academic year as
a cluster.

Results: The prevalence of Irritable Bowel Syndrome was 16.9% (95% Cl: 13.37—
20.86). The median age was 21years, with 66.5% being female. In the multiple
regression analysis, Irritable Bowel Syndrome was associated with a higher
prevalence of depression (PR: 3.63; 95% Cl: 1.26-10.49) and eating disorders
(PR: 1.57; 95% Cl: 1.01-2.43). For each additional year of age, the prevalence of
Irritable Bowel Syndrome decreased by 9% (PR: 0.91; 95% Cl: 0.83-0.99).

Conclusion: This study reveals that approximately two out of every 10 students
exhibit symptoms related to IBS, underscoring its significance in the Human
Medicine student population. Furthermore, depression and eating disorders were
identified as significant factors associated with IBS in students. Consequently, it
is essential to focus efforts on early identification and the implementation of
preventive measures to mitigate the development of this pathology, given its
substantial prevalence in this context of Human Medicine students.
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Introduction

Irritable Bowel Syndrome (IBS) is a benign functional digestive
disorder with significant social and economic repercussions on the
daily lives of those affected by it (1). According to the Rome IV
criteria, IBS is defined as the presence of recurrent abdominal pain for
more than 3 days per month, during the previous 3 months, associated
with two or more of the following criteria (relation to defecation,
changes in stool frequency, and/or changes in stool consistency) (2).
The symptoms characterizing IBS include chronic abdominal pain
accompanied by abdominal distension and flatulence, predominantly
diarrheal bowel movements, and constipation or mixed bowel habits
caused by a biochemical or structural abnormality (3).

According to a systematic review, the global prevalence of IBS
ranges between 9.3 and 35.5% (4). In Italy, 21.1% of medical and
nursing students presented IBS based on Rome IV criteria, and it was
associated with anxious symptoms and adherence to the
Mediterranean diet (5). In Malta, 17.7% of medical students and
young physicians experienced IBS using Rome IV criteria (6). Among
French university students, IBS prevalence was 7.8%, with higher
prevalence associated with depressive symptoms, stress, insomnia,
cyber addiction, and eating disorders using Rome III criteria (7). In
German university students, an association between psychological
stress and IBS was evident according to Rome III criteria (8). In
Saudi Arabia, the prevalence of IBS was 2.7% in medical students
based on Rome IV criteria (9).

However, the average prevalence of IBS for Latin America was
15.4%; furthermore, according to Rome II, III, and IV criteria, the
prevalence of IBS was 23.5, 11.8, and 6.98%, respectively (10). Multiple
factors have been proposed that influence the increase in IBS
prevalence (4), such as bacterial etiology, psychological components
(stress, anxiety, and/or depression), social and academic factors,
female gender (11), and disorders in eating behavior (7). In Puerto
Rico, 36.3% of medical students exhibited IBS according to Rome III
criteria, of which 48.1% were females with IBS, and family history of
IBS and stress were positively associated with IBS, in contrast to
tobacco use, which acted as a protective factor (12). In Peru, it was
found that the prevalence was 9.5% for IBS, using Rome III criteria,
and it was also concluded that students in their final year and those
with stress symptoms were more frequently associated with this
syndrome (13).

IBS represents a significant public health problem and is primarily
reflected in medical students, due to their high study hour demands,
academic stress overload, eating disorders, among others (4, 7).
However, currently in Latin America, very little is known about the
prevalence and its factors associated with IBS in this student
population, as there are few published studies (11, 12). Previous
studies have collected data in very small populations (14, 15). Other
studies conducted on medical students in Ecuador and Peru have used
outdated Rome criteria (Rome III criteria) (16, 17). Moreover, it is
worth noting that the aforementioned studies have not employed
rigorous biostatistical methods, the findings are descriptive, and
variables such as alcohol consumption, tobacco dependence, which
were associated with IBS (14-17), have not been evaluated and have
been considered in the present research.

Additionally, IBS
manifestations, delving into psychosomatic intricacies that profoundly

transcends its initial physiological

affect the enduring academic quality of life (8, 18, 19), particularly
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medical students. The persistent nature of IBS introduces an interplay
between gastrointestinal symptoms and the psychological well-being
of medical students, potentially resulting in heightened stress and
anxiety over time (7, 20-22). These compounded psychosomatic
effects may manifest as obstacles to sustained academic performance,
disrupting concentration, productivity, and overall academic well-
being specifically within the demanding context of medical
education (22).

Given the above, the general objective of this study is to determine
the prevalence and factors associated with IBS in Human Medicine
students from a northern Peruvian university, 2021. Additionally, as a
specific objective, we aim to estimate the prevalence of Irritable Bowel
Syndrome (IBS) within the sampled medical student population.
We hypothesize that factors such as academic year, female gender,
depressive and stress symptoms, as well as eating disorders, will
be associated with a higher prevalence of IBS.

Methods
Study design and population

An analytical cross-sectional study was conducted with the aim of
determining the prevalence and factors associated with IBS in human
medicine students at the Universidad San Martin de Porres (USMP)-
Northern Branch during the academic period 2021-2. The study
population consisted of 1,325 students from the first to the seventh
academic year of the Faculty of Human Medicine at the USMP-
Northern Branch during the academic semester 2021-2.

A simple random probabilistic sampling type was used, employing
the statistical software EpiDat 4.2, based on a list of students enrolled
in the current cycle 2021-2. For the sample size calculation, a
statistical formula for finite population was used, employing a
precision of 5%, a confidence level of 95%, and an expected proportion
0f 9.5%, similar to a study applied to human medicine students in Peru
(13), resulting in a sample size of 121 students; to this, an additional
10% for losses and 10% for rejection were added, giving a sample size
of 146 students. However, this research managed to capture a larger
number of students than estimated, as convenience sampling was used
(n=409).

All students from the first to the seventh year of the Faculty of
Human Medicine at the USMP-Northern Branch were included.
Students who refused to participate after informed consent (n=24),
students who reported having a diagnosis of IBS (n=4), and students
who reported having a history of recently diagnosed structural
gastrointestinal pathologies (less than 1lyear) and/or recently
performed gastrointestinal surgeries (less than 1year) (n=2)
were excluded.

Variables

IBS was the dependent variable, operationally defined as any
person clinically diagnosed through a questionnaire based on the
Rome IV criteria, which categorizes as IBS the presence of recurrent
abdominal pain for more than 3 days per month, during the previous
3 months, associated with two or more criteria (related to defecation,
changes in stool frequency, and/or changes in stool consistency).
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The independent variables were age (expressed in years), sex
(male or female), academic year (I, II, IIL, IV, V, VI, and VII year),
anxiety disorders (normal, mild, moderate, severe), depression
(normal, mild, moderate, severe), stress (normal, mild, moderate,
severe), eating behavior disorders (present or absent), daily hours of
sleep (less than 8h/day and 8h or more/day), self-report of frequent
tobacco use (no, yes), and self-report of frequent alcohol consumption
(no, yes).

Instruments

A questionnaire was designed consisting of:

Socio-educational Data: a questionnaire was constructed based on
13 questions: academic year (from first to seventh year), age (expressed
in years), sex (male or female), self-report of weight (expressed in
kilograms), self-report of height (expressed in cm), self-report of
frequent alcohol consumption (Yes or No), self-report of exhaustion
due to academic activities (Yes or No), self-report of regular physical
activity (Yes or No), quality of sleep measured by hours of sleep (<8 h/
day or>8h/day), parents’ marital status (single or married), and
student’s place of residence (parents’ house, own house, or
apartment rental).

Rome IV Questionnaire: designed to identify and clinically
diagnose patients with the presence of Irritable Bowel Syndrome, it is
composed of six questions based on the new Rome IV criteria (2). A
study on the validity of this questionnaire in the adult population was
conducted, considering 1,162 participants without previous
gastrointestinal disorders; the questions were formulated and verified
with clinical experts using a recursive process, yielding a sensitivity of
62.7% and a specificity of 97.1% for Irritable Bowel Syndrome (23).
Another study conducted in Argentina compared the degree of
agreement for the old and modern Rome criteria (I-IV), of which the
Rome IIT and IV criteria stand out above the rest, having a Kappa
index of 0.87, compared to Rome II (Kappa index: 0.73) and Rome
I (Kappa index: 0.76) (24). The current questionnaire consists of a
dichotomous question (Yes or No), a picture selection question
(Bristol Scale), three multiple-choice questions: Always (100%),
Almost always (66%), Sometimes (33%), and Never (0%), and the last
one about frequencies (Never, less than 1 day per month, 1 day during
the month, 2 to 3 days during the month, 1day during the week, 2 to
3 days during the week, 4 to 6 days during the week, and more than
6days during the week). To establish the diagnosis of IBS, the
following must be met: Q42 (1 day a week) + Q46 (Yes) + two of the
following (Q43, Q44, Q45) with a minimum response of “Sometimes.”

DASS21: questionnaire designed to measure stress, anxiety, and
depression consisting of 21 items; which are subdivided into three
subscales to find the aforementioned parameters (depression, anxiety,
and stress). The responses are represented on a Likert scale; the
options have a score of 0 (“does not describe anything that happened
to me”) to three points (“Yes, this happened to me a lot, or almost
always”), with the maximum score for each subscale being 21 points,
respectively (25). This scale was applied in a population of adolescents
and university students in Chile, yielding a Cronbachs alpha of
0.91 (26).

SCOFF: questionnaire to determine symptoms related to eating
behavior disorders (anorexia and bulimia nervosa) in the last
3 months. It consists of five items, each question has dichotomous
answers (yes or no), of which affirmative answers are worth one point
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and negative answers zero points; thus, they will be valued on the five-
point Likert scale (Between zero and five) (27). The questionnaire
ranges from zero to five points, within which the cut-off points for
eating behavior disorder are two or more points. In a study conducted
in Colombia, in a population of young university students, it yielded
a Cronbach’s alpha of 0.480 (28).

Procedures

A virtual questionnaire was designed that included elements from
the DASS-21 instruments, the SCOFF Questionnaire, and the Rome
IV Criteria (obtained from the Rome Foundation) (2). This
questionnaire was implemented through the REDCap platform and
distributed to medical students via email and personal WhatsApp.
Before participating, electronic informed consent was presented. The
average time to complete the questionnaire was approximately 15 min,
and its completion was promoted during weekends, avoiding
coinciding with academic activities or upcoming exams. The collected
data were automatically stored in a 2016 Excel database for subsequent
processing and analysis.

In adherence to rigorous reporting standards, this study
meticulously followed the STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology) checklist guidelines, ensuring
transparency and completeness in presenting our observational
study’s data.

Statistical analysis

Statistical analysis was performed in the Stata
v.17.0 program

Univariate analysis was performed to estimate absolute and
relative frequencies. For numerical variables, the best measure of
central tendency and dispersion was estimated, after evaluating the
assumption of normal distribution. Bivariate analysis was performed,
using contingency tables to evaluate the factors associated with
IBS. For qualitative variables, the Chi-square test or Fisher’s exact test
was used, after evaluating the assumption of expected frequencies. For
numerical variables, the assumption of normal distribution was
evaluated, and depending on this, the Student’s t-test or Mann
Whitney U test was used, as appropriate. Finally, a multivariate
analysis was conducted to determine the factors associated with IBS
using simple and multiple regression models, which allowed
estimating the prevalence ratio (PR) with a 95% confidence interval.
Generalized Linear Models (GLM) were applied, using the Poisson
distribution family, robust variance, and the academic year as a cluster.
Variables that were significant in the simple model were included in
the multiple model (p less than 0.05). Colinearity between the
variables of interest was assessed.

Results
General description of the population

Out of the 403 surveyed Human Medicine students, the average
age was 21 years, with a higher percentage being women (66.5%), and

22.6% were in their third year. 50.9% of the students do not exercise
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regularly. 77.9% reported sleeping less than 8 h a day. It was also found
that 27.3% showed moderate depression, 26.5% had extremely severe
anxiety, and 40.4% of the participants had eating behavior disorders.
9.7% reported having a family member diagnosed with IBS. 16.9%
(95% CI: 13.37-20.86) of medical students had IBS (Table 1).

Prevalence and characteristics of IBS

In the bivariate analysis, we found significant differences in the
prevalence of IBS according to sex (10.2% males vs. 20.2% females;
p=0.011), age (p=0.003), and academic year (p=0.014). Students with
severe depression levels had a higher frequency of IBS compared to
those without depression (32.0% vs. 3.5%; p <0.001). Students who
exhibited severe anxiety levels had a higher frequency of IBS compared
to those without anxiety (29.8% vs. 5.3%; p<0.001). Additionally, it
was found that students with eating behavior disorders had a 14.6%
higher frequency of IBS compared to those without such disorders
(25.8%) (Table 2).

In the simple regression model, we found that the factors
associated with lower prevalence of IBS were age (PR: 0.88; 95% CI:
0.79-0.97) and sex (PR: 0.52; 95% CI: 0.34-0.81). Meanwhile, the
factors associated with higher prevalence were having depression
(PR: 6.30; 95% CI: 2.59-15.33), having anxiety (PR: 4.07; 95% CI:
1.63-10.13), and exhibiting eating behavior disorders (PR: 2.32; 95%
CI: 1.70-3.18). In the multiple regression model, what was observed
in the simple model was retained in terms of magnitude and
direction, except for the variables of sex and anxiety. The prevalence
of IBS was higher in students with depression (PR: 3.63; 95% CI:
1.26-10.49) and with eating behavior disorders (PR: 1.57; 95% CI:
1.01-2.43). Additionally, for each additional year of age, the
prevalence of IBS was reduced by 9% in students (PR: 0.91; 95% CI:
0.83-0.99) (Table 3).

Discussion
Prevalence of IBS

In our study, it was found that 16.9% of the participants had IBS,
according to the new Rome IV criteria. This prevalence is within the
range reported (9.3-35.5%) in a systematic review, based on 16 studies
reported in 2015, in a population of human medicine students;
however, the criteria used were from previous versions (Rome III,
Rome II, and Rome I) (4).

Regarding European studies, our research demonstrates a
prevalence lower than that found in medical and nursing students in
Italy (21.1%) (5), slightly lower than reported in medical students and
young physicians in Malta (17.7%) (6). However, it is higher than the
prevalence described in French university students (7.8%) (7). It is
important to note that our study employed the Rome III criteria for
assessment (7).

Nevertheless, this is slightly higher than the average total
prevalence reported for IBS in the general population in Latin
America, which was estimated at 15.4% (Rome II criteria 23.5%; Rome
III 11.8%; and Rome IV 6.98%) (10). The prevalence of the present
study reflects a superiority compared to another study conducted in
human medicine students from a university in Peru, using the Rome
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TABLE 1 Socio-educational characteristics of human medicine students.

Characteristics N (%)

Age (years)* 21 (19-23)
Sex
Female 272 (66.5)
Male 137 (33.5)
Academic year**
1st year 60 (14.9)
2nd year 51(12.7)
3rd year 91 (22.6)
4th year 60 (14.9)
5th year 40 (9.9)
6th year 39 (9.7)
7th year 62 (15.4)
Frequent alcohol consumption
No 376 (91.9)
Yes 33(8.1)
Frequent tobacco use
No 392 (95.8)
Yes 17 (4.2)
Exhaustion from career activities™*
Never/almost never 15 (3.7)
Sometimes 217 (53.9)
Almost always/always 171 (42.4)
Regular exercise**
No 198 (49.1)
Yes 205 (50.9)
Parents’ condition**
Living together 309 (76.7)
Single 94 (23.3)
Family member diagnosed with IBS**
No 364 (90.3)
Yes 39(9.7)
Current housing**
Parents’ house 351 (87.1)
Own house 23(5.7)
Apartment rental 29 (7.2)
Level of depression**
Normal 115 (28.3)
Mild 68 (16.8)
Moderate 111 (27.3)
Severe 50 (12.3)
Extremely severe 62 (15.3)
Level of anxiety**
Normal 114 (28.0)
Mild 72(17.7)
(Continued)
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TABLE 1 (Continued)

Moderate 66 (16.2)
Severe 47 (11.6)
Extremely severe 108 (26.5)
Level of stress**

Normal 151 (37.2)
Mild 68 (16.8)
Moderate 89 (21.9)
Severe 77 (19.0)
Extremely severe 21(5.2)
Hours of sleep**

<8h/day 314 (77.9)
>8h/day 89 (22.1)
BMI (Body Mass Index)**

Normal 278 (69.5)
Overweight 108 (27.0)
Obesity 14 (3.5)
Eating behavior disorder**

No 241 (59.7)
Yes 163 (40.4)
Irritable Bowel Syndrome

No 340 (83.1)
Yes 69 (16.9)

*Median (25th percentile - 75th percentile).
*%*Some variables do not sum up to 409 due to missing data.

III criteria, in which the prevalence of IBS was 12.4% (29). It is also
slightly higher than another study conducted in human medicine
students from a university in Malaysia, where the Rome IV criteria
were used, finding that the prevalence of IBS was 14.7% (30). However,
it differs from another research carried out in human medicine
students from Paraguay, using the Rome IV criteria, where the
prevalence was higher (23.8%) (14). It is lower than a study conducted
in human medicine students from a university in Puerto Rico;
however, they used the Rome III criteria, finding a prevalence of IBS
0f 36.3% (12).

The high prevalence of IBS found in this research could
be explained by the fact that human medicine students experience
situations of high academic stress, extensive study hours that generate
alterations in the circadian rhythm, leading to insomnia problems and
lifestyle disorders (1). High academic stress generates stimulation in
the hypothalamic-pituitary-adrenal axis, triggering the release of a
series of substances, highlighting corticotropin-releasing hormone,
adrenocorticotropic hormone (ACTH), and cortisol; these, in turn,
affect intestinal function (inhibiting the growth of the microbiota) and
stimulate the sympathetic nervous system (altering intestinal motility)
(31). Lastly, it has been seen that long hours of insomnia lead to
prolonged and sustained release of ACTH and cortisol, generating
alterations in motility and gastrointestinal functionality, as mentioned
above (32).
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Factors associated with IBS

Students with depression had a higher prevalence of IBS. This is
consistent with what was described in a study conducted in human
medicine students from a university in Malaysia, where it was found
that students with depression were more likely to have IBS (OR: 4.7;
95% CI: 2.01-11.1) (30). Another study conducted in Human
Medicine students from Arabia also found that depression increased
the likelihood of IBS (OR: 3.28; 95% CI: 1.85-5.82) (33). This is
consistent with a meta-analysis study that included 22 cross-sectional
studies in human medicine university students, finding that students
with depression had a statistical association for the development of
IBS (OR: 2.15; 95% CI: 1.88-2.47) (34). Our results mirror those
reported in France, where depressive symptoms were positively
associated with having IBS (ORa: 1.16; 95% CI: 1.03-1.31) (7). This
association could be explained by abnormal responses that occur at
the level of the central nervous system (CNS) to fluctuating mood
situations, which send signals to the gastrointestinal tract, leading to
the appearance of intestinal contractions that subsequently cause the
characteristic symptoms of IBS (30).

Having an eating disorder increased the prevalence of IBS by 57%.
This is consistent with what was documented in a study conducted in
France, which evaluated students from different careers (engineering,
psychology, medicine, nursing, among others), and students with
eating disorders were twice as likely to have IBS (OR: 2.42; 95% CI:
1.30-4.51) (7). This is reinforced by similar studies which conclude
that between 41 and 52% of patients with eating disorders tend to have
IBS (35-37). This association could be explained by the fact that
students spend many hours studying, which leads to the development
of stress that leads to the consumption of foods high in carbohydrates
and fats, which contributes in the long term to the slowing of
gastrointestinal transit, favoring the development of IBS with the
constipation phenotype according to the Rome IV-Bristol Scale (38).

For each additional year of age, the prevalence of IBS decreased
by 9%. This is consistent with what was described in a descriptive
study conducted in Arabia, based on a general population
(age > 18years) of 1,319 people, in which the prevalence of IBS was
higher in adolescents (4.7%), but decreased with age, however, this
finding was not so significant (p=0.196) (39). However, it contrasts
with what was reported by Vazquez R et al. who found that the
prevalence of IBS was higher in senior students from Peru, compared
to junior students, being statistically significant (OR: 2.77; 95% CI:
1.30-5.92; p<0.01) (13).

It also contradicts the findings of Agwa et al., as their research
indicated that age did not show statistical significance with IBS
(p=0.135) (9). Spillebout et al. similarly failed to observe an
association between age and IBS in French university females (ORa:
0.98; 95% CI: 0.84-1.13) (7). This association could be explained
because senior medical students have higher stress loads, however,
they had more experience in managing stress loads, learned in the
early years (13).

Presenting anxious symptoms increased the prevalence of IBS in
the simple model, however, this association was diluted in the multiple
models. This is consistent with what was described in a systematic
review based on data from a university population in China, and it
was found that anxiety increases the likelihood of the appearance of
IBS (OR: 2.35; 95% CI: 2.03-2.72) (34). Additionally, our findings are

frontiersin.org


https://doi.org/10.3389/fmed.2024.1341809
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Quiroga-Castarieda et al. 10.3389/fmed.2024.1341809

TABLE 2 Factors associated with IBS in human medical students in bivariate analysis.

Variables Irritable Bowel Syndrome
No (n = 340) Yes (n = 69)

n (%) n (%)
Age (years)*### 21 (19-24) 20 (18-22) 0.003%#*
Sex 0.011
Female 217 (79.8) 55 (20.2)
Male 123 (89.8) 14 (10.2)
Academic year 0.014
Ist year 40 (66.7) 20 (33.3)
2nd year 43 (84.3) 8 (15.7)
3rd year 75 (82.4) 16 (17.6)
4th year 52 (86.7) 8(13.3)
5th year 33(82.5) 7 (17.5)
6th year 34 (87.2) 5(12.8)
7th year 57 (91.9) 5(8.1)
Frequent alcohol consumption 0.834
No 313 (83.2) 63 (16.8)
Yes 27 (81.8) 6(18.2)
Frequent tobacco use 0.749%*
No 325 (82.9) 67 (17.1)
Yes 15 (88.2) 2(11.8)
Exhaustion from career activities 0.848
Never/almost never 13 (86.7) 2(13.3)
Sometimes 178 (82.0) 39 (18.0)
Almost always/always 143 (83.6) 69 (16.4)
Regular exercise 0.302
No 168 (84.9) 30 (15.2)
Yes 166 (81.0) 39 (19.0)
Parents’ condition 0.364
Living together 259 (83.8) 50 (16.2)
Single 75(79.8) 19 (20.2)
Family member diagnosed with IBS 0.299
No 304 (83.5) 60 (16.5)
Yes 30(76.9) 9(23.1)
Current housing 0.542
Parents’ house 289 (82.3) 62 (17.7)
Own house 21(91.3) 2(8.7)
Apartment rental 24 (82.8) 5(17.2)
Level of depression <0.001
Normal 111 (96.5) 4(3.5)
Mild 61(89.7) 7(10.3)
Moderate 84 (75.7) 27 (24.3)
Severe 34 (68.0) 16 (32.0)
Extremely severe 47 (75.8) 15(24.2)
Level of anxiety <0.001

(Continued)
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TABLE 2 (Continued)
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Variables Irritable Bowel Syndrome
No (n = 340) Yes (n = 69)

n (%) n (%)
Normal 108 (94.7) 6(5.3)
Mild 67 (93.1) 5(6.94)
Moderate 52(78.8) 14 (21.2)
Severe 33 (70.2) 14 (29.8)
Extremely severe 78 (72.2) 30 (27.8)
Level of stress 0.092
Normal 135 (89.4) 16 (10.6)
Mild 54 (79.4) 14 (20.6)
Moderate 73 (82.0) 16 (18.0)
Severe 59 (76.7) 18 (23.4)
Extremely severe 16 (76.2) 5(23.8)
Hours of sleep 0.177
<8h/day 256 (81.53) 58 (18.5)
>8h/day 78 (87.6) 11(12.4)
BMI (Body Mass Index) 0.217
Normal 225 (80.9) 53(19.1)
Overweight 94 (87.0) 14 (13.0)
Obesity 13(92.9) 1(7.1)
Eating behavior disorder <0.001
No 214 (88.8) 27 (11.2)
Yes 121 (74.2) 42 (25.8)

* P-value of categorical variables calculated with the Chi-Square test.

#%* P-value of categorical variables calculated with Fisher’s exact test.

##% P-value of categorical-numerical variables calculated with the Mann-Whitney U test.
##i% Median - interquartile range.

consistent with those reported in medical and nursing students in
Italy, where anxious symptoms were associated with a higher
prevalence of IBS (5). This is also similar to another study in Human
Medicine students from Saudi Arabia, in which it was found that
anxiety increased the likelihood of presenting IBS (OR: 2.44; 95% CI:
1.30-4.55) (33). Furthermore, it is consistent with the findings
reported by Spillebout et al., where French university females with
anxiety had a 1.20 times higher probability of IBS (ORa: 1.20; 95% CI:
1.04-1.40) (7). However, it contrasts with what was reported by Seger
et al. in Malaysia where the anxiety factor was not associated with IBS
(OR:1) (30). The association found, at least in the simple model, could
be explained by the same conditions that depression generates for the
appearance of IBS, through which there is a bidirectional relationship
between the central nervous system (CNS) and the enteric system that
when faced with situations of anxiety generate abnormal responses in
the motility of the gastrointestinal tract (40).

Male students had a lower prevalence of IBS in the simple model,
however, this association was diluted in the multiple model. This is
consistent with what was described in a study in a university
population in Lebanon, in which it was found that women had a
higher significant correlation with IBS compared to men (OR: 0.40;
95% CI: 0.26-0.61) (11), this factor is also reinforced with another
study conducted in France, in which it was found that women were

Frontiers in Medicine

2.4 times more likely to have IBS than men (OR: 2.4; 95% CI: 1.2-4.7)
(41). Our findings align with those in France, where female university
students had a 2.49 times higher probability of presenting IBS
compared to males (ORa: 2.49; 95% CI: 1.14-5.45) (7). However,
another study conducted in Saudi Arabia found that the male
population had a higher significant correlation (OR: 3.31; 95% CI:
1.59-6.87) (42). This differs from findings in Saudi Arabian university
students, where gender was not associated with IBS (p=0.793) (9).
This association could be explained because women experience more
hormonal variations, and these hormones predispose to weaker
regulation in stressful situations, in addition to hindering
gastrointestinal peristalsis, as they increase sympathetic tone, and are
also said to increase the perception of visceral pain; leading to a higher
association with IBS compared to men (43).

Relevance of findings in public health

The results of the present study provide preliminary scientific
evidence that IBS is very common in human medicine students, thereby
offering a consistent analysis for implementing preventive measures. For
in lifestyle,
participation in sports activities to reduce the constant stress experienced

example, encouraging improvements reinforcing
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TABLE 3 Factors associated with IBS in human medicine students, in simple and multiple regression analysis.

Characteristics Irritable Bowel Syndrome
Simple regression Multiple regression
95% ClI = RP 95% ClI
Age (years)* 0.88 0.79-0.97 0.015 0.91 0.83-0.99 0.028
Sex
Female Ref. Ref.
Male 0.52 0.34-0.81 0.004 0.85 0.61-1.18 0335

Frequent alcohol consumption

No Ref.

Yes 1.32 0.45-3.90 0.608

Frequent tobacco use

No Ref.

Yes 1.06 0.21-5.38 0.940

Exhaustion from career activities

Never/almost never Ref.
Sometimes 1.35 0.33-5.46 0.676
Almost always/always 1.23 0.33-4.51 0.757

Regular exercise

No Ref.

Yes 1.26 0.90-1.76 0.185

Parents’ condition

Living together Ref.

Single 1.25 0.86-1.82 0.245

Family member diagnosed with IBS

No Ref.

Yes 1.40 0.72-2.71 0.317

Current housing

Parents” house Ref.

Own house 0.49 0.17-1.39 0.179

Apartment rental 0.98 0.44-2.16 0.952

Depression

No Ref.

Yes 6.30 2.59-15.33 <0.001 3.63 1.26-10.49 0.017
Anxiety

No Ref.

Yes 4.07 1.63-10.13 0.003 1.59 0.71-3.57 0.264
Stress

No Ref.

Yes 1.95 0.78-4.86 0.154

BMI (Body Mass Index)

Normal Ref.

Overweight 0.68 0.31-1.49 0.336

Obesity 0.37 0.06-2.35 0.295

Hours of sleep

<8h/day Ref.

>8h/day 0.67 0.35-1.35 0.229

Eating behavior disorder

No Ref.

Yes 2.32 1.70-3.18 <0.001 1.57 1.01-2.43 0.044

*#P values obtained with Generalized Linear Models (GLM), Poisson family, log link function, robust variance, cluster by academic year.
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during university life (44, 45), or employing educational talks on
nutrition such as the use of alow FODMAP diet (46) or consuming a
diet richer in proteins, as it acts as a protective factor for IBS (47). All the
aforementioned have had a positive effect on IBS, aiming to prevent its
progression and/or severity (46). This would seek to avoid economic
expenses for medical treatment and also to achieve optimal academic
learning. Our study is relevant as it encourages the development of more
research with a longitudinal design, in which students are followed
through academic cycles, and multiple participating university campuses
are included to more accurately determine the prevalence of IBS in
students. Additionally, future studies could include specialized and
multidisciplinary evaluation composed of gastroenterologists,
psychiatrists, nutritionists, and psychologists; generating preventive
measures: formulating suitable diets for each student, raising awareness
of warning signs of functional dyspepsia through educational sessions to
prevent the onset or progression of anxiety or depression during
undergraduate studies. Thus, limiting the progression of IBS and
avoiding substantial expenses in treatment.

Practical implications of the study

The study’s revelation of a 16.9% prevalence of IBS among medical
students, coupled with identified factors influencing its occurrence, holds
substantial practical implications for student well-being and academic
success. The lower prevalence observed among younger and male
students underscores the imperative for tailored preventive and stress
management strategies. Specific interventions should address the distinct
challenges faced by these demographic groups, promoting a nuanced
and personalized approach to enhance overall mental health and well-
being. Conversely, the heightened prevalence linked to depression and
eating behavior disorders necessitates the integration of mental health
and nutritional support services within academic healthcare structures.
These findings emphasize the imperative for medical institutions to
prioritize comprehensive student wellness initiatives that address both
physiological and psychological aspects. Implementing targeted
interventions, including stress management programs, mental health
resources, and nutritional counseling, stands poised to not only alleviate
the burden of IBS but also enhance the overall health and resilience of
medical students throughout their academic journey.

Limitations and strengths

This research presents some limitations. First, potential selection
bias, as it only involves findings from one university campus and the
findings cannot be inferred to the entire study population. Second,
due to the cross-sectional design of the study, it is not possible to
attribute causality between the variables that were associated with
IBS. While a longitudinal study would offer valuable insights into the
long-term effects of the interventions, the current study’s cross-
sectional approach provides valuable insights into the prevalence and
immediate associations of Irritable Bowel Syndrome (IBS) among
medical students. The findings serve as a foundation for future
research endeavors, potentially including longitudinal studies, to delve
deeper into the temporal aspects and causal relationships. This
acknowledgment ensures transparency about the study’s scope and
sets the stage for further exploration and refinement of the research
questions in subsequent investigations. Third, there is a temporal bias,
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as it was based only on students enrolled in the study cycle, and
therefore it was not possible to follow up subsequently, as the study
was conducted in a specific period of time. Fourth, since the research
was conducted virtually, it could lead to social desirability bias, as
some students might not report real responses. Fifth, measurement
bias, as variables such as sleep, physical activity, and academic stress
have been measured by self-report and not with validated and reliable
instruments; moreover, other variables associated with IBS have not
been evaluated (family income, lifestyle characteristics, academic
performance, history of traumatic events, history of intestinal
infections, among others) (4, 48). Despite the limitations, we have the
following strengths: this research has used updated Rome IV
instruments, DASS21, which have high sensitivity and specificity, and
have been applied to Human Medicine students globally (2, 16).
Additionally, these findings represent a solid approach based on
rigorous biostatistical-epidemiological methods that have allowed
estimating consistent findings on the causative factors of IBS in
human medicine university students, and have included students from
all academic years. Furthermore, a large and diverse sample of the
student population from a Latin American country has been collected,
which adds to the existing knowledge gap in the regional context.
Finally, it allows us to understand a disease that has been little reported
nationally and even more so in human medicine university students.

Conclusion

In the present study, it was found that 2 out of every 10 students
developed IBS. The factors that showed a higher prevalence of
association with IBS were depression and eating behavior disorders.
Additionally, it was observed that as age increased, the prevalence of
IBS decreased. These results underline the importance of
implementing preventive measures, such as improving diet, promoting
exercise, and offering educational talks, to prevent the development of
IBS in this student population.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

The studies involving humans were approved by the Research
Ethics Committee of the Universidad de San Martin de Porres (Official
Letter No. 040-2022). The studies were conducted in accordance with
the local legislation and institutional requirements. The participants
provided their written informed consent to participate in this study.

Author contributions

PQ-C: Conceptualization, Data curation, Formal analysis,
Investigation, Methodology, Software, Supervision, Writing - original
draft, Writing — review & editing. IB-V: Conceptualization, Data
curation, Formal analysis, Investigation, Methodology, Project

frontiersin.org


https://doi.org/10.3389/fmed.2024.1341809
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Quiroga-Castarieda et al.

administration, Software, Validation, Visualization, Writing - original
draft, Writing - review & editing. DV-G: Data curation, Formal analysis,
Investigation, Methodology, Project administration, Visualization,
Writing - original draft, Writing — review & editing. VV-P: Data
curation, Formal analysis, Funding acquisition, Investigation,
Methodology, Project administration, Resources, Software, Supervision,
Visualization, Writing - review & editing. JZ-V: Formal analysis,
Methodology, Resources, Validation, Visualization, Writing - original
draft. CP-V: Formal analysis, Funding acquisition, Methodology, Project
administration, Resources, Supervision, Validation, Visualization,
Writing - review & editing. MV-G: Data curation, Funding acquisition,
Methodology, Project administration, Resources, Software, Supervision,
Validation, Visualization, Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. MV-G was
supported by the Fogarty International Center of the National

References

1. Qureshi SR, Abdelaal AM, Janjua ZA, Alasmari HA, Obad AS, Alamodi A, et al.
Irritable bowel syndrome: a global challenge among medical students. Cureus. (2016)
8:e721. doi: 10.7759/cureus.721

2. Rome IV. Diagnostic questionnaires. Rome Foundation. (2016) Available at: https://
theromefoundation.org/rome-iv/rome-iv-questionnaire/ (Accessed October 9, 2021)

3. Porras R, Lépez-Colombo A, Schmulson M. Incremento en las publicaciones
cientificas sobre sindrome de intestino irritable en México y Latinoamérica. Revista de
Gastroenterologia de Méxic (2015) 80:228-235.

4. Ibrahim NK. A systematic review of the prevalence and risk factors of irritable
bowel syndrome among medical students. Turk ] Gastroenterol Off ] Turk Soc
Gastroenterol. (2016) 27:10-6. doi: 10.5152/tjg.2015.150333

5. Gravina AG, Pellegrino R, Romeo M, Palladino G, Cipullo M, Iadanza G, et al. The
burden of irritable bowel syndrome in medical and nurse Italian university student
population: the VANVITELLI-IBS survey. Rev Recent Clin Trials. (2023) 18:206-13. doi:
10.2174/1574887118666230508154027

6. Anthea P, Tiziana E, Francesca P, Pierre E. Prevalence, behaviours and burden of irritable
bowel syndrome in medical students and junior doctors. Ulster Med J. (2021) 90:16-21.

7. Spillebout A, Dechelotte P, Ladner J, Tavolacci MP. Mental health among university
students with eating disorders and irritable bowel syndrome in France. Rev
DEpidémiologie Santé Publique. (2019) 67:295-301. doi: 10.1016/j.respe.2019.04.056

8. Gulewitsch MD, Enck P, Schwille-Kiuntke J, Weimer K, Schlarb AA. Mental
strain and chronic stress among university students with symptoms of irritable
bowel syndrome. Gastroenterol Res Pract. (2013) 2013:206574:1-8. doi:
10.1155/2013/206574

9. Agwa RH, Alharthi Z, Alzahrani AT, Alghamdi MA, Alzahrani RA, Alghamdi AA,
et al. The prevalence of irritable bowel syndrome and its co-existence with migraine in
medical and non-medical students at Al-Baha university, Saudi Arabia. Cureus. (2023)
15:e44077. doi: 10.7759/cureus.44077

10. Pontet Y, Olano C, Pontet Y, Olano C. Prevalencia de sindrome de intestino
irritable en América Latina. Rev Gastroenterol Peri. (2021) 41:144-9. doi: 10.47892/
rgp.2021.413.1154

11. Costanian C, Tamim H, Assaad S. Prevalence and factors associated with irritable
bowel syndrome among university students in Lebanon: findings from a cross-sectional
study. World ] Gastroenterol. (2015) 21:3628-35. doi: 10.3748/wjg.v21.i12.3628

12. Ramirez-Amill R, Torres EA. Prevalence of irritable bowel syndrome among
medical students of Puerto Rico. P R Health Sci J. (2021) 40:38-44.

13. Vasquez-Rios G, Machicado JD, Ticse R, Ruiz EF, Gamero MT, Pezua A, et al.
Stress and a sedentary lifestyle are associated with irritable bowel syndrome in medical
students from Peru: a cross-sectional study. Eur ] Gastroenterol Hepatol. (2019)
31:1322-7. doi: 10.1097/MEG.0000000000001479

14. Gémez ONG, Liao SMH. Factores psicosociales asociados al sindrome de intestino
irritable en estudiantes de medicina. Cienc E Investig Medico Estud Latinoam. (2020)
25:30. doi: 10.23961/cimel.v27i2.1253

15. Sarango MBM. Prevalencia y factores asociados al sindrome de intestino irritable
en estudiantes de la carrera de medicina de la universidad Catdlica, noviembre
2018-julio 2019. Repositorio. Universidad Catélico de Cuenca (2019) 11-40.

Frontiers in Medicine

10.3389/fmed.2024.1341809

Institutes of Mental Health (NIMH) under Award Number
D43TW009343 and the University of California Global Health
Institute (UCGHI).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

16. Abad KTG. Prevalencia y factores asociados a sindrome de intestino irritable en
estudiantes del internado rotativo en el Hospital José Carrasco Arteaga. Periodo. (2018)
2019:74

17. Benites Luna CM. Sindrome de intestino irritable y estrés académico en
estudiantes de medicina de una universidad de Lambayeque, 2020. (2022). Available at:
http://tesis.usat.edu.pe/handle/20.500.12423/4644 (Accessed July 17, 2022)

18. Chen HH, Hung CH, Kao AW, Hsieh HFE. Exploring quality of life, stress, and risk
factors associated with irritable bowel syndrome for female university students in
Taiwan. Int ] Environ Res Public Health. (2021) 18:3888. doi: 10.3390/ijerph18083888

19. Park H, Lim S. Frequency of irritable bowel syndrome, entrance examination-
related stress, mental health, and quality of life in high school students. Gastroenterol
Nurs Off ] Soc Gastroenterol Nurses Assoc. (2011) 34:450-8. doi: 10.1097/
SGA.0b013e318237eb43

20. Alageel MK, Alowaimer NA, Alonezan AF, Almegbel NY, Alaujan FY. Prevalence
of irritable bowel syndrome and its association with anxiety among medical students at
king Saud bin Abdulaziz University for Health Sciences in Riyadh. Pak ] Med Sci. (2017)
33:33-6. doi: 10.12669/pjms.331.12572

21.Shen L, Kong H, Hou X. Prevalence of irritable bowel syndrome and its
relationship with psychological stress status in Chinese university students. J
Gastroenterol Hepatol. (2009) 24:1885-90. doi: 10.1111/§.1440-1746.2009.05943.x

22. Pozos-Radillo E, Preciado-Serrano L, Plascencia-Campos A, Morales-Ferndndez
A, Valdez-Lépez R. Predictive study of academic stress with the irritable bowel
syndrome in medicine students at a public university in Mexico. Libyan ] Med. (2018)
13:1479599. doi: 10.1080/19932820.2018.1479599

23. Palsson OS, Whitehead WE, van Tilburg MAL, Chang L, Chey W, Crowell MD,
et al. Development and validation of the Rome IV diagnostic questionnaire for adults.
Gastroenterology. (2016) 150:1481-91. doi: 10.1053/j.gastro.2016.02.014

24. Uehara TN, Hashimoto H, Bazan E, Tévez A, Bravo G, Schaab S, et al. Comparacién
entre los criterios diagnosticos del sindrome de intestino irritable en una poblacién
latinoamericana. Estudio descriptivo de un centro de atencion terciaria. Acta
Gastroenteroldgica Latinoam. (2021) 51:196-202. doi: 10.52787/ndni4913

25.Mella FR, Vinet EV. Escalas de Depresion, Ansiedad y Estrés (DASS-21):
Adaptacion y propiedades psicométricas en estudiantes secundarios de temuco. Rev
Argentina de Clin Psicol. (2014) 23:179

26. Antiinez Z, Vinet EV. Escalas de Depresion, Ansiedad y Estrés (DASS - 21):
Validacién de la Versiéon abreviada en Estudiantes Universitarios Chilenos. Ter
Psicolégica. (2012) 30:49-55. doi: 10.4067/S0718-48082012000300005

27. Campo-Arias A, Cogollo Z, Diaz CE. Cuestionario SCOFF para tamizaje de
trastornos de la conducta alimentaria: Consistencia interna en estudiantes de un colegio
de Cartagena. Colombia. (2007) 4:6.

28. Cogollo Z, GémezBustamante EM. Risk of eating behavior disorders in adolescents
from Cartagena, Colombia. Invest Educ Enferm. (2013) 31:450-56.

29. Vargas-Matos [, Ng-Sueng LF, Flores—Arriaga ], Beltrdn-Flores S, Lema-Correa M,
Piscoya A, et al. Superposicion del sindrome de intestino irritable y dispepsia funcional
basados en criterios ROMA III en estudiantes de medicina de una universidad privada
de Lima, Pert. Rev Gastroenterol Perii. (2015) 35:219-25.

frontiersin.org


https://doi.org/10.3389/fmed.2024.1341809
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.7759/cureus.721
https://theromefoundation.org/rome-iv/rome-iv-questionnaire/
https://theromefoundation.org/rome-iv/rome-iv-questionnaire/
https://doi.org/10.5152/tjg.2015.150333
https://doi.org/10.2174/1574887118666230508154027
https://doi.org/10.1016/j.respe.2019.04.056
https://doi.org/10.1155/2013/206574
https://doi.org/10.7759/cureus.44077
https://doi.org/10.47892/rgp.2021.413.1154
https://doi.org/10.47892/rgp.2021.413.1154
https://doi.org/10.3748/wjg.v21.i12.3628
https://doi.org/10.1097/MEG.0000000000001479
https://doi.org/10.23961/cimel.v27i2.1253
http://tesis.usat.edu.pe/handle/20.500.12423/4644
https://doi.org/10.3390/ijerph18083888
https://doi.org/10.1097/SGA.0b013e318237eb43
https://doi.org/10.1097/SGA.0b013e318237eb43
https://doi.org/10.12669/pjms.331.12572
https://doi.org/10.1111/j.1440-1746.2009.05943.x
https://doi.org/10.1080/19932820.2018.1479599
https://doi.org/10.1053/j.gastro.2016.02.014
https://doi.org/10.52787/ndni4913
https://doi.org/10.4067/S0718-48082012000300005

Quiroga-Castarieda et al.

30. Seger S, Binti Nasharuddin NN, Fernandez SL, Binti Md Yunus SR, Teh Mae Shun
N, Agarwal P, et al. Prevalence and factors associated with irritable bowel syndrome
among medical students in a Malaysian private university: a cross sectional study. Pan
Afr Med J. (2020) 37:151. doi: 10.11604/pam;j.2020.37.151.21716

31. Qin HY, Cheng CW, Tang XD, Bian ZX. Impact of psychological stress on irritable
bowel syndrome. World ] Gastroenterol. (2014) 20:14126-31. doi: 10.3748/wjg.v20.
i39.14126

32. Vgontzas AN, Chrousos GP. Sleep, the hypothalamic-pituitary-adrenal axis, and
cytokines: multiple interactions and disturbances in sleep disorders. Endocrinol Metab
Clin N Am. (2002) 31:15-36. doi: 10.1016/50889-8529(01)00005-6

33. Ibrahim NKR, Battarjee WF, Almehmadi SA. Prevalence and predictors of irritable
bowel syndrome among medical students and interns in king Abdulaziz university,
Jeddah. Libyan. ] Med. (2013) 8:21287. doi: 10.3402/1jm.v8i0.21287

34.Yang W, Yang X, Cai X, Zhou Z, Yao H, Song X, et al. The prevalence of
irritable bowel syndrome among Chinese university students: a systematic review
and meta-analysis. Front Public Health. (2022) 10:864721. doi: 10.3389/
fpubh.2022.864721

35. Wang X, Luscombe GM, Boyd C, Kellow ], Abraham S. Functional gastrointestinal
disorders in eating disorder patients: altered distribution and predictors using ROME
III compared to ROME II criteria. World J Gastroenterol. (2014) 20:16293-9. doi:
10.3748/wjg.v20.i43.16293

36. Boyd C, Abraham S, Kellow J. Psychological features are important predictors of
functional gastrointestinal disorders in patients with eating disorders. Scand J
Gastroenterol. (2005) 40:929-35. doi: 10.1080/00365520510015836

37. Abraham S, Kellow JE. Do the digestive tract symptoms in eating disorder patients
represent functional gastrointestinal disorders? BMC Gastroenterol. (2013) 13:38. doi:
10.1186/1471-230X-13-38

38.Hanel V, Schalla MA, Stengel A. Irritable bowel syndrome and functional
dyspepsia in patients with eating disorders - a systematic review. Eur Eat Disord Rev |
Eat Disord Assoc. (2021) 29:692-719. doi: 10.1002/erv.2847

Frontiers in Medicine

11

10.3389/fmed.2024.1341809

39. Amin HS, Irfan E Karim SI, Almeshari SM, Aldosari KA, Alzahrani AM, et al. The
prevalence of irritable bowel syndrome among Saudi population in Riyadh by use of
Rome IV criteria and self-reported dietary restriction. Saudi ] Gastroenterol Off ] Saudi
Gastroenterol Assoc. (2021) 27:383-90. doi: 10.4103/sjg.sjg_43_21

40. Zeledén Corrales N, Serrano Suérez JA, Ferndndez AS. Sindrome intestino
irritable. Rev Med Sinerg. (2021) 6:¢645. doi: 10.31434/rms.v6i2.645

41. Sehonou J, Dodo LRS. Profil clinique et facteurs associés au syndrome de I'intestin
irritable chez les étudiants en médecine a Cotonou, Bénin. Pan Afr Med J. (2018) 31:123.
doi: 10.11604/pam;j.2018.31.123.16336

42. Wani FA, Almaeen AH, Bandy AH, Thirunavukkarsu A, al-Sayer TA, Flah A, et al.
Prevalence and risk factors of ibs among medical and nonmedical students in the jouf
university. Niger ] Clin Pract. (2020) 23:555-60. doi: 10.4103/njcp.njcp_512_18

43.Kim YS, Kim N. Sex-gender differences in irritable bowel syndrome. ]
Neurogastroenterol Motil. (2018) 24:544-58. doi: 10.5056/jnm18082

44. Johannesson E, Simrén M, Strid H, Bajor A, Sadik R. Physical activity improves
symptoms in irritable bowel syndrome: a randomized controlled trial. Am J
Gastroenterol. (2011) 106:915-22. doi: 10.1038/ajg.2010.480

45. Daley AJ, Grimmett C, Roberts L, Wilson S, Fatek M, Roalfe A, et al. The effects
of exercise upon symptoms and quality of life in patients diagnosed with irritable bowel
syndrome: a randomised controlled trial. Int ] Sports Med. (2008) 29:778-82. doi:
10.1055/s-2008-1038600

46. Aufieri MC, Morimoto JM, Viebig RE. Severity of irritable bowel syndrome
symptoms and FODMAPS intake in university students. Arq Gastroenterol. (2021)
58:461-7. doi: 10.1590/S0004-2803.202100000-84

47.Zhou HQ, Li DG, Song YY, Zong C-h, Hu Y, Xu X-x, et al. Risk factors of irritable
bowel syndrome in adolescents in China. Zhonghua Er Ke Za Zhi Chin. (2008) 46:136-8.
doi: 10.3760/cma.j.issn.0578-1310.2008.02.117

48. Elhosseiny D, Mahmoud NE, Manzour AF. Factors associated with irritable bowel
syndrome among medical students at Ain Shams University. ] Egypt Public Health Assoc.
(2019) 94:23. doi: 10.1186/s42506-019-0023-8

frontiersin.org


https://doi.org/10.3389/fmed.2024.1341809
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.11604/pamj.2020.37.151.21716
https://doi.org/10.3748/wjg.v20.i39.14126
https://doi.org/10.3748/wjg.v20.i39.14126
https://doi.org/10.1016/s0889-8529(01)00005-6
https://doi.org/10.3402/ljm.v8i0.21287
https://doi.org/10.3389/fpubh.2022.864721
https://doi.org/10.3389/fpubh.2022.864721
https://doi.org/10.3748/wjg.v20.i43.16293
https://doi.org/10.1080/00365520510015836
https://doi.org/10.1186/1471-230X-13-38
https://doi.org/10.1002/erv.2847
https://doi.org/10.4103/sjg.sjg_43_21
https://doi.org/10.31434/rms.v6i2.645
https://doi.org/10.11604/pamj.2018.31.123.16336
https://doi.org/10.4103/njcp.njcp_512_18
https://doi.org/10.5056/jnm18082
https://doi.org/10.1038/ajg.2010.480
https://doi.org/10.1055/s-2008-1038600
https://doi.org/10.1590/S0004-2803.202100000-84
https://doi.org/10.3760/cma.j.issn.0578-1310.2008.02.117
https://doi.org/10.1186/s42506-019-0023-8

	Irritable Bowel Syndrome in medical students at a Peruvian university: a cross-sectional study
	Introduction
	Methods
	Study design and population
	Variables
	Instruments
	Procedures
	Statistical analysis
	Statistical analysis was performed in the Stata v.17.0 program

	Results
	General description of the population
	Prevalence and characteristics of IBS

	Discussion
	Prevalence of IBS
	Factors associated with IBS
	Relevance of findings in public health
	Practical implications of the study
	Limitations and strengths

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

