
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Mahyoub et al. BMC Gastroenterology          (2024) 24:268 
https://doi.org/10.1186/s12876-024-03320-w

BMC Gastroenterology

*Correspondence:
Mudan Ren
50490185@qq.com
Shuixiang He
dyyyjxk@mail.xjtu.edu.cn

Full list of author information is available at the end of the article

Abstract
Background  Research on Irritable Bowel Syndrome (IBS) among medical students has increased globally, 
highlighting a high prevalence in this demographic. However, there is a lack of data specifically regarding the 
prevalence of IBS among medical students in Yemen. This study aimed to investigate the prevalence and associated 
factors of IBS among Yemeni medical students.

Methods  We conducted a cross-sectional study involving medical students who completed a validated self-
administered questionnaire incorporating socio-demographic information, dietary habits, smoking status, sleep 
patterns, and the Rome IV criteria for IBS. We used bivariate and multivariate logistic regression models to identify 
IBS’s associated factors, estimated as odds ratios (ORs) with 95% confidence intervals (CIs) and average marginal effect 
(AME) on the predicted probability of IBS.

Results  The study included 351 medical students with a mean age of 22.53 ± 2.70 years; 39.60% (139) were females. 
The prevalence of IBS was 26.21% (92 students), with 67.39% (62) of them classified as IBS-M (mixed). In multivariable 
analysis, the consumption of carbonated soft drinks remained significantly associated with IBS (OR: 3.35; 95% CI: 
1.14–9.88; P = 0.028). In males, coffee consumption had a substantial effect on the predicted probability of IBS (AME: 
11.41%; 95% CI: 0.32–22.60). In females, the consumption of carbonated soft drinks had a significant effect on the 
predicted probability of IBS (AME: 24.91%; 95% CI: 8.34–41.48).

Conclusion  The consumption of carbonated soft drinks is significantly associated with IBS among medical students, 
with a particularly notable increase in the predicted probability of IBS in females. These findings highlight the 
necessity for gender-specific dietary recommendations in IBS management. Further research is essential to investigate 
IBS in the general population to gain a comprehensive understanding of its prevalence and associated factors.
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Background
Irritable bowel syndrome (IBS) is recognized as a highly 
prevalent and economically impactful gastrointestinal 
disorder [1, 2]. While it doesn’t lead to increased mortal-
ity, its socioeconomic impact is profound, diminishing 
the quality of life for those affected, necessitating addi-
tional healthcare resources, and affecting productivity. 
IBS is characterized as a chronic gut-brain disorder pre-
senting with altered bowel habits, abdominal discomfort, 
or pain, all in the absence of organic pathology [3].

Although significant research has been done, the 
pathophysiological mechanisms of IBS have yet to be 
fully understood [4]. It is widely accepted that the disor-
der arises from a dynamic interaction of various factors—
dietary patterns, psychological stress, gut microbiota 
alterations, and genetic predispositions. Environmental 
influences and lifestyle choices also play pivotal roles in 
the manifestation and exacerbation of IBS symptoms [5].

The prevalence of IBS varies worldwide, influenced by 
geographic factors and the criteria used for diagnosis. In 
a global analysis of six studies employing the Rome IV 
criteria, encompassing 34 countries and 82,476 individu-
als, the prevalence of IBS was found to be 3.8% (95% CI: 
3.1–4.5%; I²=96.6%) [6].

Among medical students, the prevalence of IBS ranged 
from 9.3 to 35.5% when diagnosed using the Rome III 
criteria [7]. Crucially, there is no definitive diagnostic 
test or biomarker for IBS, and its diagnosis relies solely 
on clinical assessment. The criteria for diagnosing IBS 
have evolved over time, from the Manning criteria in the 
1970s to the current Rome IV criteria [8].

Medical students encounter distinctive challenges 
relative to other university students. They consistently 
experience high levels of stress, extended study hours, 
substantial workloads, sleep deprivation, elevated caf-
feine consumption, and difficulties in maintaining their 
social lives [9, 10]. In Yemen, the convergence of soci-
etal stressors with ongoing political instability and infra-
structural deficits amplifies the relevance of studying 
IBS among medical students [11]. Yemeni medical stu-
dents face a unique array of challenges, including the 
demanding task of mastering a complex curriculum in a 
non-native language and managing the financial burden 
of their education. These factors create a distinctive con-
text that may significantly influence the prevalence and 
characteristics of IBS within this group, underscoring the 
importance of this study in understanding and addressing 
the condition in such a challenging environment. Previ-
ous studies reported that fewer males have IBS compared 
to females [6, 12]. Despite the global increase in research 
on IBS among medical students, the prevalence and asso-
ciated factors specific to Yemeni medical students, as well 
as the sex-specific effects of these factors, such as dietary 
habits on the IBS, remain understudied. This research 

aimed to fill this gap by studying the prevalence of IBS 
and its associated factors among medical students at Ibb 
University, Yemen. Additionally, it aimed to investigate 
the factors associated with IBS, stratified by sex.

Methods
Study design and setting
This cross-sectional observational study was carried out 
from September 2022 to March 2023 among students 
enrolled at the Faculty of Medicine, Ibb University, Ibb 
governorate, Yemen. This time frame was selected to 
accommodate academic schedules and ensure maximum 
student participation.

Participants
Our study encompassed medical students of Ibb Univer-
sity from the first to the sixth year. We included all full-
time medical students at the university during the study 
period and provided informed consent. We excluded 
the female students who reported abdominal pain or 
discomfort related to the menstrual cycle, students who 
reported organic gastrointestinal disorders, a family his-
tory of cancer, inexplicable weight loss, anaemia, bloody 
stools, abnormal laboratory results, other alarming signs, 
and individuals with a history of gastrointestinal surgery.

Sample size
The sample size was calculated using the subsequent 
equation: [n = Z2 × P × (1-P) / d2], with a 95% confidence 
interval, power of 80%, and precision of 0.04, assuming a 
prevalence of 15% [13].

Where:
Z = 1.96 (Z-score for a 95% confidence level)
P = 15% (estimated prevalence of IBS)
Q = 1 - P
N = PQ / (SE2) = PQ / (d/Z)2 = (Z2 × PQ) / d2

Substituting the values:

	N= ((1.96)2 × 0.15× (1− 0.15))/(0.04)2 ≈ 306.34

To ensure reliability, we enrolled 351 medical students in 
the study.

Data collection and definitions of IBS and other covariates
Data collection was executed through a structured and 
validated self-assessment questionnaire. For efficient 
administration and clarification of the questionnaire con-
tent, a student from each academic year was recruited 
and trained. Their role was to elucidate the study’s pur-
pose and assist in data gathering. The questionnaire 
consisted of two parts. The first part collected socio-
demographic and lifestyle information (supplementary 
file 2), including age, sex, academic year, body mass index 
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(BMI), employment status (employed or not), and living 
arrangements (with family or independently).

Additionally, it explored sleep patterns (early or late), 
dietary habits, food preferences (including fast food, fatty 
food, and legumes), beverage consumption (carbonated 
soft drinks, tea, and coffee), and smoking status (current 
smoker or not). Students were categorized based on their 
year in the medical program: junior (first three years) and 
senior (fourth year onwards). We categorized students as 
coffee drinkers, tea drinkers, and carbonated soft drink 
drinkers based on their daily consumption of these bev-
erages. Additionally, we categorized eating patterns as 
either quick, characterized by rapidly finishing a meal, 
or slow, involving the unhurried enjoyment of meals at a 
more relaxed pace.

The second part included the Arabic version of the 
Rome IV criteria questionnaire [3, 14], which diagnoses 
IBS based on the presence of recurrent abdominal pain/
discomfort for at least one day per week during the past 
three months, persisting for at least six months, along 
with two or more of the following: (i) the pain’s relation-
ship to defecation, (ii) a change in stool frequency, and 
(iii) a change in stool appearance. The Rome IV Criteria 
for IBS diagnosis have an excellent specificity of 97.1% 
and a moderate sensitivity of 62.7% [15]. Considering 
the self-assessment format of the study questionnaire, 
the second part concluded with binary ‘yes’ or ‘no’ ques-
tions designed to identify and exclude red flag symptoms 
as outlined in the exclusion criteria. The subtypes of 
IBS were categorized based on stool consistency as fol-
lows: IBS with constipation (IBS-C) was characterized 
by experiencing hard or lumpy stools in the majority of 
bowel movements. Conversely, IBS with diarrhoea (IBS-
D) involves having loose or watery stools in the majority 
of bowel movements. Mixed IBS (IBS-M) was identified 
when individuals experienced a mix of hard or lumpy and 
loose or watery stools, occurring with similar frequen-
cies over time. Un-subtyped or unknown IBS (IBS-U) 
was used to describe cases where stool consistency did 
not consistently align with the patterns of IBS-C, IBS-D, 
or IBS-M, indicating a lack of sufficient deviation in stool 
consistency to meet the criteria of these subtypes [16].

Statistical analysis
Statistical analysis was conducted utilizing STATA ver-
sion 17.0. General characteristics were presented using 
descriptive statistics, including total counts and per-
centages. Group comparisons were assessed using 
either Pearson’s χ² test or Fisher’s exact test, as appropri-
ate. Continuous variables were evaluated using t-tests, 
wherein findings were displayed using mean values and 
standard deviations (SD). Binary logistic regression anal-
ysis was employed to identify independent associations 
with IBS in comparison to the control group without 

IBS [17]. The findings were reported as odds ratios (OR) 
with corresponding 95% confidence intervals (CI). We 
explored the average marginal effects (AME) in the pre-
dicted probability of developing IBS, adjusted for con-
founders included in the multivariable model. AME was 
calculated separately for males and females to elucidate 
potential sex-specific effects of significant predictors. 
All p-values reported in the study were calculated using 
a two-tailed test, and statistical significance was deter-
mined as p < 0.05.

Results
Characteristics of the study population
Out of 450 questionnaires distributed, 351 participants 
responded, resulting in a response rate of 78%. Among 
these participants, 60.40% (212) were males, and 39.60% 
(139) were females. The mean age of the respondents 
was 22.53 years (SD 2.70). Furthermore, 55.84% (196) of 
the participants were juniors, while 44.16% (155) were 
seniors (Table 1).

Prevalence of IBS and characteristics of students with and 
without IBS
The prevalence of IBS in the study population was 26.21% 
(92), and the predominant type was mixed bowel habit 
(IBS-M), 67.39% (62) of IBS patients. IBS with diarrhoea 
(IBS-D) accounted for 23.91% [22], and IBS with consti-
pation (IBS-C) made up 8.70% [8] of the IBS patients.

The female students exhibited a significantly higher IBS 
prevalence (32.37%) compared to their male counterparts 
(22.17%). The Senior students displayed a notably sig-
nificantly increased prevalence of IBS (31.61%) compared 
to junior students (21.94%). The students living in their 
family homes showed a significantly higher prevalence of 
IBS (30.95%) compared to students living independently 
(19.15%). The students who consumed carbonated soft 
drinks had a significantly higher IBS prevalence (28.21%) 
compared to non-consumers (10.26%). Similarly, stu-
dents who consumed coffee exhibited a significantly 
higher IBS prevalence (28.82%) in contrast to non-con-
sumers (14.29%).

Association between covariates and IBS
In the univariate analysis, major variables were inves-
tigated for their potential associations with the preva-
lence of IBS. Age showed a marginally non-significant 
association with IBS, where participants aged 22 years 
or older had 57% higher odds of having IBS compared 
to their younger counterparts (odds ratio [OR] = 1.57, 
95% CI: 0.98–2.54). The female gender exhibited 68% 
higher odds of IBS compared to males (OR = 1.68, 95% 
CI: 1.04–2.72, p = 0.034). The senior students showed 
significantly higher odds of having IBS compared to 
juniors (OR = 1.64, 95% CI: 1.02–2.65, p = 0.042). The 
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Table 1  General characteristics of the population
Variables Overall IBS (n = 92)

26.21%
Non-IBS (n = 259) 73.79% p-value

Age year, mean (± SD) 22.53 (2.70) 22.73 (2.09) 22.46 (2.88) 0.4125⚫
Gender 0.034*
Male, n (%) 212 (60.40) 47 (22.17) 165 (77.83)
Female, n (%) 139 (39.60) 45 (32.37) 94 (67.63)
Academic grade, n (%) 0.041*
Junior 196 (55.84) 43 (21.94) 153 (78.06)
Senior 155 (44.16) 49 (31.61) 106 (68.39)
BMI, kg/m2, mean (± SD) 21.49227 (8.12) 21.08 (3.81) 21.64 (9.18) 0.5694⚫
Smoking, n (%) 0.862*
Yes 36 (10.26) 9 (25.00) 27 (75.00)
No 315 (89.74) 83 (26.35) 232 (73.65)
Living with family, n (%) 0.014*
Yes 210 (59.83) 65 (30.95) 145 (69.05)
No 141 (40.17) 27 (19.15) 114 (80.85)
Eating style, n (%) 0.104*
Eaten at home 192(54.70) 57 (29.69) 135 (70.31)
Eaten out home 159 (45.30) 35 (22.01) 124 (77.99)
Sleep hours, mean (± SD) 6.39 (1.40) 6.40 (1.24) 6.39(1.46) 0.9338⚫
Sleep pattern, n (%) 0.310*
Sleep early 94 (26.86) 21 (22.34) 73 (77.66)
Sleep late 256 (73.14) 71 (27.73) 185 (72.27)
Working, n (%) 0.393*
Yes 48 (13.67) 15 (31.25) 33 (68.75)
No 303(86.33) 77 (25.41) 226 (74.59)
Fast food, n (%) 0.532*
Yes 315) 89.74) 81 (25.71) 234 (74.29)
No 36 (10.26) 11 (30.56) 25 (69.44)
Fatty food, n (%) 0.084*
Yes 206 (58.69) 61 (29.61) 145 (70.39)
No 145 (41.31) 31 (21.38) 114 (78.62)
Eat legumes, n (%) 0.400*
Yes 325 (92.59) 87 (26.77) 238 (73.23)
No 26 (7.41) 5 (19.23) 21 (80.77)
Carbonated soft drinks, n (%) 0.019#
Yes 312 (88.89) 88 (28.21) 224 (71.79)
No 39 (11.11) 4 (10.26) 35 (89.74)
Drink tea, n (%) 0.177#
Yes 332 (94.59) 90 (27.11) 242 (72.89)
No 19 (5.41) 2 (10.53) 17 (89.47)
Drink coffee, n (%)
Yes 288 (82.05) 83 (28.82) 205 (71.18) 0.017*
No 63 (17.95) 9 (14.29) 54 (85.71)
Eating pattern
quick 139 (39.60) 39(28.06) 100 (71.94) 0.524
slow 212 (60.40) 53(25.00) 159 (75.00)
⚫Two-sample t test

*Person chi-squared test

# Fisher’s exact test

The bold values signify statistically significant results, typically with a p-value less than 0.05
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living arrangement showed a protective association, 
where individuals living without family had lower odds 
of IBS (OR = 0.53, 95% CI: 0.317–0.88, p = 0.014). Regard-
ing dietary habits, coffee consumption was significantly 
associated with higher odds of IBS (OR = 2.43, 95% CI: 
1.15–5.14, p = 0.020) when compared to non-consumers. 
Similarly, consumption of carbonated soft drinks was 
strongly associated with higher odds of IBS (OR = 2.43; 
95% CI: 1.15–5.14, p = 0.023) in contrast to non-consum-
ers (Table 2). Other factors were not found to be signifi-
cantly associated with IBS.

In the multivariate analysis, subsequent to controlling 
for factors including age, gender, academic stage, living 
arrangement, coffee consumption, and eaten fatty food, 
the consumption of carbonated soft drinks was strongly 
associated with a higher odd of IBS (OR = 3.35; 95% CI: 
1.14–9.88, p = 0.028) (Table 2).

Average marginal effects (AME)
Based on the significant association observed in Table 2, 
we investigated the AMEs of the potential factors on the 
predicted probability of IBS adjusted for the confounders 
in the multivariable model in Table 2.

Overall, the coffee consumption (AME: 11.84%; 95% 
CI: 0.83–22.84) and carbonated soft drinks consump-
tion (AME: 17.78%; 95% CI: 7.03–28.53) had a significant 
effect on the predicted probability of IBS. In males, cof-
fee consumption had a substantial effect on the predicted 
probability of IBS (AME: 11.41%; 95% CI: 0.32–22.60). In 
females, the consumption of carbonated soft drinks had 
a significant effect on the predicted probability of IBS 
(AME: 24.91%; 95% CI: 8.34–41.48) (Fig. 1).

Table 2  Univariate and multivariate analysis of the association between IBS and participant’s characteristics
Variables Categories Bivariate (Unadjusted) Multivariate (Adjusted1)

OR 95% CI P -value OR 95% CI P -value
Age (year) < 22 1 [Reference] 0.063 1 [Reference] 0.290

≥ 22 1.57 0.98–2.54 1.40 0.75–2.62
Sex Male 1 [Reference] 0.034 1 [Reference] 0.259

Female 1.68 1.04–2.72 1.37 0.79–2.37
Academic grade Junior 1 [Reference] 1 [Reference]

Senior 1.64 1.02–2.65 0.042 1.18 0.63–2.21 0.605
BMI (kg/m2) Non-Overweight/obese 1 [Reference] 0.935

Overweight/obese 1.06 0.27–4.07
Smoking No 1 [Reference] 0.862

Yes 0.93 0.42–2.06
Living with family No 1 [Reference] 0.014 1 [Reference] 0.214

Yes 0.53 0.317–0.88 0.69 0.39–1.23
Work No 1 [Reference] 0.394

Yes 1.33 0.69–2.59
Drink tea No 1 [Reference] 0.129

Yes 3.16 0.72–13.96
Drink coffee No 1 [Reference] 0.020 1 [Reference]

Yes 2.43 1.15–5.14 2.15 0.98 - 4.69 0.055
Carbonated soft drinks No 1 [Reference] 0.023 1 [Reference] 0.028

Yes 3.44 1.187–9.96 3.35 1.14 9.88
Eaten legumes No 1 [Reference] 0.403

Yes 1.54 0.56–4.20
Eaten fatty food No 1 [Reference] 1 [Reference] 0.183

Yes 1.55 0.94–2.54 0.085 1.43 0.85–2.40
Eaten fast food No 1 [Reference]

Yes 0.79 0.37–1.67 0.532
Out home 1 [Reference]

Eating style At home 0.67 0.41 1.09 0.105
slow 1 [Reference]

Eating pattern quick 1.17 0.72–1.90 0.524
Sleep early 1 [Reference]

Sleep pattern Sleep late 1.33 0.76–2.33 0.311
1Adjusted for all variables listed in Table 1 or 3; BMI, Body Mass Index; 95% CI, Confidence Interval; OR, Odds Ratio

The bold values signify statistically significant results, typically with a p-value less than 0.05
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Discussion
IBS is a chronic condition involving the gut-brain axis, 
marked by changes in bowel habits and abdominal pain 
or discomfort, occurring without any detectable organic 
disease. To our knowledge, this is the first study to evalu-
ate the prevalence of IBS among Yemeni medical stu-
dents. The current study used Rome IV to diagnose IBS 
and identify independently associated factors, providing 
a platform for understanding the current magnitude of 
IBS and prioritizing future research efforts.

Our findings showed a high prevalence of IBS among 
Yemeni medical students, with 26.21% of the participants 
meeting the IBS’s Rome IV criteria. The mixed bowel 

habit (IBS-M) was the predominant subtype, affecting 
68.48% of the IBS patients. In a cross-sectional study, 
the prevalence of IBS was 6.6% among medical stu-
dents, based on Rome IV criteria [18]. Similarly, a study 
showed that the prevalence of IBS was 7.9% among medi-
cal students; based on Rome IV criteria, IBS constipation 
(IBS-C) was the predominant subtype, affecting 31.5%, 
followed by the mixed bowel habit (IBS-M), affecting 
28.8% of the IBS patients [19]. Another descriptive-ana-
lytical study showed that 14% of medical students had 
IBS; based on Rome IV criteria, IBS constipation (IBS-C) 
was the predominant subtype, affecting 36.4%, followed 
by the diarrhoea bowel habit (IBS-D), affecting 25% of 
the IBS patients [20].

In contrast, the 26.21% prevalence rate of IBS among 
Yemeni medical students is relatively higher than that 
found in other regions, particularly Western countries 
[21]. This elevated prevalence rate may be attributed to 
the increased stress and burden experienced by Yemeni 
medical students due to the ongoing war. However, a 
recent cross-sectional study among Lebanese adults aged 
18 years and older reported an IBS prevalence of 46.8%, 
which is higher than our findings [22]. Discrepancies 
between these results and ours may be due to various fac-
tors: differences in the demographic composition of the 
samples in the Lebanese study, variations in socio-cul-
tural contexts between the two populations, differences 
in the study periods, and methodological variances, such 
as our offline data collection supervised by our research 
team versus their use of social media for data collection.

Likewise, in another cross-sectional study, 400 medical 
students were diagnosed with IBS using the Rome III cri-
teria questionnaire. The study revealed that 121 students 
tested positive, resulting in an IBS frequency of 31.7% 
among the medical students. However, when examining 
the subtypes of IBS, it was determined that 26.6% of the 
cases were of the diarrhoea-predominant subtype (IBS-
D) [23].

Similarly, a systemic review study diagnosed 7988 
medical students with IBS using the Rome III crite-
ria questionnaire; the prevalence of IBS among medical 
students ranged from 9.3 to 35.5% [7]. Several research 
studies alongside our study indicate that the rate of IBS 
prevalence varies according to the diagnostic tool and 
countries, with a higher prevalence in diagnosis based on 
Rome III criteria [24, 25]. In a comparison between the 
two criteria for IBS diagnosis (Rome III vs. Rome IV), Bai 
et al. found a substantially lower prevalence rate using 
Rome IV criteria (6.1% vs. 12.4% using Rome III criteria). 
They concluded that Rome IV-positive IBS patients rep-
resented a subgroup of Rome III-positive patients with 
more severe symptoms [26]. The relatively high IBS prev-
alence among medical students may be attributed to their 
stressful learning environment.

Fig. 1  Estimated Average marginal effects with 95% CIs with respect to 
sex, academic level, accommodation, coffee, and carbonated beverage 
consumption. A: overall; B: Males; C: Females
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Dietary factors associated with IBS
Our study found a significant positive association 
between the consumption of carbonated soft drinks and 
IBS. This result aligns with previous findings that showed 
a higher carbonated soft drinks intake among individu-
als with IBS compared to controls. Additionally, another 
study reported more gastrointestinal complaints induced 
by carbonated beverages in subjects with IBS compared 
to controls. Thus, the higher intake of carbonated bever-
ages may be linked to IBS symptoms due to the presence 
of caffeine or other components in these drinks.

Furthermore, our study observed that coffee consump-
tion was nearly significantly associated with higher odds 
of experiencing IBS. This finding is supported by another 
study that investigated the link between adult coffee con-
sumption and IBS. The study concluded that individuals 
who consumed coffee weekly or more frequently had a 
higher risk of experiencing IBS compared to non-con-
sumers [27]. The impact of carbonated beverages and 
coffee consumption has been linked to the manifestation 
of IBS [28].

Covariate factors that affect the predicted probability of 
developing IBS
Overall, our research established a significant link 
between coffee consumption and carbonated soft drinks 
consumption and an increased likelihood of experi-
encing IBS. Interestingly, this effect varies by sex. We 
observed that men who regularly consume coffee seem 
to face an increased likelihood of experiencing symp-
toms associated with IBS. In contrast, women are more 
adversely affected by carbonated soft drinks, with these 
beverages being more closely linked to an increase in IBS 
symptoms. This disparity might be attributed to ingredi-
ents such as sugars or artificial sweeteners found in soft 
drinks, which are known to affect digestion and nutrient 
absorption [29]. The findings of our study highlighted the 
critical importance of individualized dietary guidance in 
the management of IBS. The findings also suggest that 
dietary recommendations for managing IBS may need 
to be tailored distinctly for men and women, considering 
their differing responses to beverages like coffee and car-
bonated soft drinks.

Clinical implication
Our study contributes to expanding the understanding 
of IBS in medical education setting, emphasizing the 
importance of considering dietary habits when address-
ing the prevalence of IBS among medical students. The 
significant associations with carbonated soft drinks and 
the near-significant link with coffee consumption suggest 
that lifestyle modifications could be beneficial. Clinicians 
can advise medical students to make healthier dietary 
choices and reduce their intake of these beverages to 

lower their risk of IBS. This reduction could also decrease 
the impact of IBS on their education, as symptoms can 
lead to increased absenteeism and hinder their academic 
performance.

Limitations
The study design as a cross-sectional poses limitations 
regarding the establishment of causality, thus warrant-
ing further longitudinal investigations to explore the 
dynamic nature of IBS within the specific population.

Noteworthy is that data collection relied on self-
reported responses, which may be subjected to recall bias 
and social desirability bias. Additionally, since the study 
was conducted at a single institution, caution should be 
considered when generalizing the findings to other popu-
lations. Furthermore, it is essential to consider that addi-
tional factors not investigated in this study, such as stress 
levels, exercise, and genetic predispositions, may contrib-
ute to the occurrence of IBS among medical students and 
merit investigations in future research.

For all limitations mentioned previously, we recom-
mend that future research address these gaps and employ 
longitudinal design to establish casual relationships. Fur-
thermore, involving diverse populations from multiple 
institutions will provide more reliable data, offering a 
more thorough comprehension of the complex nature of 
IBS in medical students.

Conclusion
Our study revealed a high prevalence of IBS among 
Yemeni medical students, with dietary factors like car-
bonated soft drinks and coffee playing a significant role. 
Notably, these associations varied by sex, with our find-
ings indicating that regular coffee consumption increases 
the risk of developing IBS symptoms, particularly among 
males. Conversely, consumption of carbonated soft 
drinks significantly elevates the risk of IBS symptoms in 
females. These results underscore the importance of per-
sonalized dietary recommendations in managing IBS, 
considering the varying impact of sex-specific dietary 
habits. They highlight the need for tailored interven-
tions and heightened awareness of IBS among medi-
cal students, emphasizing dietary choices and stress 
management. Further research is necessary to evaluate 
how IBS affects the quality of life and academic perfor-
mance of medical students. Additionally, studies aimed 
at estimating the prevalence of IBS in the general Yemeni 
population and identifying other associated factors are 
warranted to enhance understanding and management of 
this condition.
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