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Abstract
Background  Helicobacter pylori is a significant pathogen of the gastrointestinal tract infection connected with 
gastritis, peptic ulcers, and gastric carcinoma. Its infection influences more than half of the world’s inhabitants.

Objective  This study aimed to investigate the prevalence of H. pylori infection among medical students. Focusing to 
identify associated risk factors, and provide insights to improve awareness and prevention strategies.

Materials and methods  This cross-sectional study was conducted at Shendi University, Sudan, during the period 
from January to May 2025. The research took place in the Microbiology Laboratory, Faculty of Medical Laboratory 
Sciences, and included a total of 50 medical students were selected randomly. Data were collected using a structured 
questionnaire, and H. pylori infection was diagnosed using a fecal antigen test.

Results  Out of the 50 participating students, 18 (36.0%) tested positive for H. pylori infection. The infection was more 
prevalent among females (46.4%) compared to males (22.7%). The highest infection rate was observed in the 22–23 
age group (54.5%). Clinical symptoms such as abdominal pain (p = 0.010) and nausea or vomiting (p = 0.026) were 
significantly associated with infection. A history of previous diagnosis (p < 0.001) and treatment (p < 0.001) was also 
strongly correlated with a positive test result. However, no significant associations were found between infection and 
other factors such as dietary habits, hygiene practices, or smoking.

Conclusions  The findings indicate a relatively high prevalence of H. pylori infection among medical students at 
Shendi University. These results highlight the need for targeted awareness campaigns and improved preventive 
strategies within this population.
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Introduction
Helicobacter pylori (H. pylori) infection remains a global 
health concern, particularly prevalent in develop-
ing countries [1, 2]. H. pylori is a gram-negative, spiral-
shaped, flagellated bacterium capable of producing large 
amounts of urease, which allows it to survive in the acidic 
environment of the stomach. It typically resides beneath 
the gastric mucus layer, in close proximity to epithelial 
cells [3]. Since its discovery by Warren and Marshall, H. 
pylori has been recognized as a chronic infection that 
may persist throughout life without treatment [4]. Recent 
studies have also explored its genetic variability, partic-
ularly the vacA genotypes, and their role in ulcerogenic 
and non-ulcerogenic strains [18].

It is estimated that nearly 50% of the global popula-
tion is infected with H. pylori. The prevalence varies by 
socioeconomic status, population density, hygiene levels, 
and access to clean water. Most infections occur in child-
hood and persist silently into adulthood, with many indi-
viduals remaining asymptomatic carriers [5]. Although 
the exact transmission routes are unclear, fecal–oral and 
oral–oral routes are commonly proposed. Risk factors for 
infection include poor sanitation, unsafe drinking water, 
smoking, consumption of meat, and overcrowded living 
conditions. Interestingly, chili pepper consumption and 
co-existing parasitic infections have been suggested to 
exert protective effects [6]. Despite being largely asymp-
tomatic, H. pylori infection carries a 1–2% lifetime risk 
of developing peptic ulcer disease and a lower than 1% 
lifetime risk of developing gastric MALT lymphoma [7]. 
Diagnostic methods include both invasive and non-inva-
sive approaches, such as bacterial culture, urea breath 
test, serology, ELISA, PCR, and stool antigen testing [8]. 
Recent validation studies have assessed the accuracy of 
these methods in different populations [19].

University students have been the focus of recent 
research investigating the prevalence, awareness, and 
risk factors of H. pylori infection across various coun-
tries. A 2023 study in Saudi Arabia found that while over 
half of the surveyed medical students had a positive atti-
tude toward the infection, less than half demonstrated 
adequate knowledge, with knowledge levels varying by 
gender and year of study [9]. In Lithuania, a longitudi-
nal study showed a significant decline in H. pylori serop-
revalence among medical students over the past 25 years, 
with no clear association with gender or dyspeptic symp-
toms [10]. A 2020 study in Iraq reported a 23.4% preva-
lence among students, with females and younger age 
groups showing significantly higher rates [11]. Similarly, 
studies from Libya and Nigeria indicated infection rates 
of 43% and above, often with higher prevalence among 
females and students aged 21–25 years [12, 13]. Earlier 
studies in Iraq and Yemen also reported high prevalence 
rates exceeding 50%, with no significant association with 

dietary or hygiene practices, but a tendency for higher 
rates among females and older age groups [14, 15, 17].

Despite this growing body of research, data on H. pylori 
prevalence and awareness remain limited in Sudan, par-
ticularly in semi-urban and underserved regions such as 
Shendi. These areas face notable socioeconomic vulner-
abilities, which may contribute to higher infection rates. 
Moreover, medical students represent a key population 
due to their future role in healthcare delivery and public 
education. Understanding the prevalence and associated 
risk factors among this group is therefore of particular 
importance. This study was conducted to estimate the 
prevalence of H. pylori infection among medical students 
at Shendi University, identify associated risk factors such 
as dietary habits, hygiene practices, and family history, 
evaluate the influence of lifestyle behaviors like smok-
ing and eating habits, and assess students’ awareness and 
knowledge regarding the infection. By identifying gaps in 
awareness and patterns of exposure, the findings aim to 
inform evidence-based prevention and education strate-
gies tailored to university populations in similar settings.

Materials and methods
Study design  A descriptive cross-sectional study was 
conducted to determine the prevalence of Helicobacter 
pylori infection among medical students at Shendi 
University.

Study area  The study was conducted at Shendi Univer-
sity, located in Shendi town, River Nile State, northern 
Sudan. Shendi is situated on the eastern bank of the Nile 
River, approximately 150 km northeast of Khartoum.

Study population  The target population included under-
graduate students enrolled in the Faculty of Medicine at 
Shendi University.

Study duration  The study was conducted over a period 
of four months, from January to April 2025.

Inclusion criteria  Medical students who were officially 
enrolled in Shendi University during the study period and 
consented to participate were included.

Exclusion criteria  Students who were not enrolled 
in Shendi University or declined to participate were 
excluded. In addition, students who had used antibiotics 
or proton pump inhibitors (PPIs) within two weeks prior 
to sample collection were excluded, as these medications 
could affect the accuracy of the fecal antigen test.

Sampling procedure  A total of 50 stool samples were 
collected from participating students. Students were 
selected using convenience sampling from different aca-
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demic years and were invited to participate voluntarily 
after providing informed consent. Each sample was 
obtained using a sterile stool collection container.

Sample size  The sample consisted of 50 medical students 
selected for stool sample testing.

Study variables  The primary variables collected included 
age, gender, and potential risk factors associated with H. 
pylori infection.

Data collection tool  Data were collected using a struc-
tured questionnaire designed to capture demographic 
information and relevant clinical history.

Laboratory procedures
❖ ☐ Stool sample collection

Participants were instructed to provide approximately 
1–2  g of fresh fecal material in a clean, dry, leak-proof 
container. Samples contaminated with urine or improp-
erly sealed were rejected.
❖ ☐ Immunochromatographic test (ICT)

✓ ☐ Fecal antigen detection method
The presence of H. pylori antigen in fecal specimens was 
detected using a commercially available rapid antigen test 
cassette, based on immunochromatographic technology.

✓ ☐ Test kit details
The test kit used was the “RightSign H. pylori Rapid Test 
Cassette”, manufactured by Biotest RightSign Medical 
Equipment Company. The manufacturer reports a sensi-
tivity of 94.4% and specificity of 96.3%. The unit price was 
1,375 EGP.

✓ ☐ Test principle
The test detects H. pylori antigens in feces using anti-
bodies specific to H. pylori embedded in the test strip. A 
visible colored line appears if the antigen is present, indi-
cating a positive result.

✓ ☐ Test procedure

 	• Fresh stool specimens were collected in labeled 
containers.

 	• Using the applicator stick, three different portions of 
the stool were sampled and mixed into the extraction 
buffer tube.

 	• The mixture was shaken and allowed to stand for 
2 min.

 	• Two drops (approximately 80 µl) of the prepared 
sample were placed into the specimen well of the test 
cassette.

 	• The test was allowed to develop at room temperature 
for 10 min.

 	• Results were interpreted according to the 
manufacturer’s instructions.

☐ Interpretation of results
☐ Positive result: Two red lines appear one in the con-
trol (C) region and another in the test (T) region.
☐ Negative result: Only one red line appears in the con-
trol (C) region; no line in the test region.
☐ Invalid result: No control line appears or only a test 
line appears. In such cases, the test was repeated using a 
new specimen.

Data analysis and presentation
Collected data were entered and analyzed using the Sta-
tistical Package for the Social Sciences (SPSS). Descrip-
tive statistics were used to summarize participant 
characteristics and prevalence rates. Inferential statistics 
were applied to examine associations between variables 
and H. pylori infection. Chi-square tests were used for 
categorical variables, and independent t-tests were used 
for continuous variables where applicable. A p-value of 
< 0.05 was considered statistically significant.

Ethical considerations
Ethical approval was obtained from the Department of 
Microbiology, Faculty of Medical Laboratory Sciences, 
Shendi University. All participants provided written 
informed consent after being fully informed about the 
purpose and procedures of the study. Participation was 
entirely voluntary, and students were informed of their 
right to withdraw at any time without penalty or conse-
quence. Confidentiality and privacy were strictly main-
tained throughout the study.

Results
In this study, out of 50 medical students tested for Helico-
bacter pylori infection at Shendi University, 18 students 
(36.0%) tested positive, while 32 students (64.0%) tested 
negative.

The prevalence was higher among females (46.4%) com-
pared to males (22.7%), but the difference was not statisti-
cally significant (P = 0.083; OR = 2.89, 95% CI: 0.85–9.74) 
(Table  1). The highest prevalence was observed in the 
22–23 age group, reaching 54.5%, although this differ-
ence also did not reach statistical significance (P = 0.067; 
OR = 3.69, 95% CI: 0.88–15.45).

Several potential risk factors were assessed, including 
water consumption, eating habits, and hygiene practices. 
Although the majority of students reported consum-
ing untreated or unfiltered water, there was no statisti-
cally significant association with H. pylori infection 
(P = 0.449; OR = 1.53, 95% CI: 0.50–4.67).
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Students who frequently consumed food from restau-
rants or street vendors had a higher infection rate than 
those who did not; however, this association was also 
not statistically significant (P = 0.559; OR = 1.36, 95% CI: 
0.46–4.00).

Hand washing before meals did not show a significant 
protective effect against infection (P = 0.118; OR = 0.41, 
95% CI: 0.13–1.27), Table 2.

Additionally, no significant relationship was observed 
between H. pylori infection and personal habits such as 
smoking, drinking tea/coffee, or meal skipping (P = 0.298; 
OR = 1.80, 95% CI: 0.58–5.55).

In contrast, certain clinical symptoms were signifi-
cantly associated with H. pylori infection. Abdominal 
pain was significantly more common among infected 
individuals (P = 0.010; OR = 5.67, 95% CI: 1.45–22.20), 
as was nausea or vomiting (P = 0.026; OR = 4.00, 95% CI: 
1.19–13.48).

A prior diagnosis of H. pylori infection was strongly 
correlated with a current positive test result (P < 0.001; 
OR = 12.75, 95% CI: 3.21–50.70).

Similarly, a history of previous treatment was sig-
nificantly associated with a positive result (P < 0.001; 
OR = 10.50, 95% CI: 2.79–39.47).

On the other hand, a family history of H. pylori infec-
tion did not show a statistically significant associa-
tion with the infection rate among students (P = 0.481; 
OR = 1.44, 95% CI: 0.49–4.24).

Finally, the findings indicated that the students had 
generally good awareness and knowledge about H. pylori 
infection, although the correlation between awareness 
levels and infection status was not statistically signifi-
cant (P = 0.229), Table 3.

Discussion
This study investigated the prevalence of Helicobacter 
pylori (H. pylori) infection among medical students at 
Shendi University and examined its potential associa-
tions with various demographic, behavioral, and clinical 
factors. The results revealed a prevalence rate of 36.0%, 
which represents a moderate level of infection in a young, 
medically aware population. This finding suggests that H. 
pylori infection remains a relevant public health concern 
even in populations with presumed high levels of health 
knowledge and hygiene awareness.

The presence of infection in this cohort may be attrib-
uted to factors such as shared accommodation, common 
dietary habits, or exposure to asymptomatic carriers. 
Despite examining several risk factors, only a few demon-
strated statistically significant associations. This section 
aims to interpret the study’s findings in light of previous 
research, exploring both significant and non-significant 
associations, and discussing possible explanations such 
as sample size limitations, homogeneity of behaviors, or 
the presence of unmeasured confounders.

Table 1  Distribution of H. pylori infection by gender and age 
among medical students at Shendi university (N = 50)
Gender Result Total P. value

Positive Negative
Male 5 (22.7%) 17 (77.3%) 22 (100.0%) 0.083
Female 13 (46.4%) 15 (53.6%) 28 (100.0%)
Age
18 to 19 yrs 0 6 (100.0%) 6 (100.0%) 0.127
20 to 21 yrs 1 (20.0%) 4 (80.0%) 5 (100.0%)
22 to 23 yrs 6 (54.5%) 5 (45.5%) 11 (100.0%)
24 to 25 yrs 11 (39.3%) 17 (60.7%) 28 (100.0%)

Table 2  Association of lifestyle factors (Water consumption, eating habits, hand washing, smoking, and caffeine Intake) with H. pylori 
infection
Consume untreated or unfiltered water Result Total P. value

Positive Negative
Yes 18 (36.7%) 31 (63.3%) 49 (100.0%) 0.449
No 0 1 (100.0%) 1 (100.0%)
Eat food from outside
Rarely 4 (26.7%) 11 (73.3%) 15 (100.0%) 0.559
Occasionally 4 (33.3%) 8 (66.7%) 12 (100.0%)
Frequently 10 (43.5%) 13 (56.5%) 23 (100.0%)
Regularly wash hands before meals Result Total P. value

Positive Negative
Yes 18 (39.1%) 28 (60.9%) 46 (100.0%) 0.118
No 0 4 (100.0%) 4 (100.0%)
Habits
Smoker 0 2 (100.0%) 2 (100.0%) 0.298
Caffeine 12 (48.0%) 13 (52.0%) 25 (100.0%)
Not taking all 3 (25.0%) 9 (75.0%) 12 (100.0%)
Caffeine +Smoker 3 (27.3%) 8 (72.7%) 11 (100.0%)
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H. pylori is a gram-negative, microaerophilic bacterium 
known for its ability to colonize the gastric mucosa and 
contribute to chronic gastritis, peptic ulcer disease, and 
gastric malignancies [16]. The observed prevalence in 
this population underscores the need to further inves-
tigate the patterns of transmission and persistence of 
infection, particularly in educational institutions where 
students often live and eat in shared environments.

Although females showed a higher prevalence (46.4%) 
than males (22.7%), the difference was not statistically 
significant (p = 0.083). This trend might point to behav-
ioral, hormonal, or healthcare-seeking differences, 
though conclusive associations cannot be drawn. Similar 
gender trends were noted in a Lithuanian study by Ieva 
Renata et al., which found no significant gender differ-
ence [11]. Contrastingly, Khaleel A.A. et al. reported a 
significant association in an Iraqi cohort [15], possibly 
reflecting regional behavioral or cultural variances.

The highest infection rate (54.5%) was found among 
students aged 22–23, although this was not statisti-
cally significant (p = 0.067). This finding may reflect 

a clustering effect due to the narrow age distribution 
among participants or similar environmental exposures. 
Comparable results from Khaleel A.A. et al. [14] found 
age-related differences in a younger population, suggest-
ing the role of age may be more pronounced in broader 
age-range studies.

Environmental and lifestyle factors such as water 
source, eating habits, and hygiene practices were not sig-
nificantly associated with infection. The lack of signifi-
cant relationships (e.g., unfiltered water: p = 0.449; eating 
out: p = 0.559; handwashing: p = 0.118) could be due to 
uniform behaviors among medical students or the lim-
ited sample size reducing statistical power. These find-
ings align with those of Ahmed M. Al-Kadassy et al. [13] 
and Bashdar M. Hussen et al. [14], who also found weak 
associations between environmental factors and H. pylori 
prevalence. Moreover, unmeasured confounders such as 
family socioeconomic status or early childhood exposure 
could have influenced infection risk but were not cap-
tured in the current analysis.

Personal habits such as smoking, tea/coffee consump-
tion, and meal skipping also showed no significant 
association (p = 0.298). This aligns with the findings of 
Hussein et al. [19], who reported that alcohol and ciga-
rette use were not significantly associated with H. pylori 
infection in Iraqi patients. These behaviors, while gener-
ally associated with gastrointestinal morbidity, may not 
independently influence H. pylori colonization in rela-
tively healthy young adults [21].

On the other hand, specific gastrointestinal symptoms 
were significantly associated with infection. Abdominal 
pain (p = 0.010) and nausea/vomiting (p = 0.026) were 
notably more frequent in infected students. These find-
ings affirm the pathogenic impact of H. pylori and are 
consistent with literature identifying the bacterium 
as a key contributor to upper gastrointestinal symp-
toms. However, the lack of association with symptoms 
like bloating and heartburn aligns with findings by Ieva 
Renata Jonaityte et al. [11], who reported mixed symp-
tom associations.

A history of prior diagnosis (p < 0.001) and treatment 
(p < 0.001) was strongly correlated with current infec-
tion, suggesting possibilities of incomplete eradication, 
reinfection, or antibiotic resistance. This underscores 
the importance of monitoring treatment outcomes and 
tailoring therapeutic strategies based on local antibiotic 
resistance patterns. The inclusion of molecular methods, 
as advocated by Hussein et al. [20], who investigated H. 
pylori resistance mutations, could enhance diagnosis and 
treatment accuracy.

Interestingly, family history of infection (p = 0.481) and 
students’ awareness levels (p = 0.229) did not significantly 
affect current infection rates. These findings might indi-
cate that within this cohort, H. pylori transmission is not 

Table 3  Association between clinical symptoms, medical 
history, and awareness with H. pylori infection
Clinical
Symptoms

Result Total P. 
valuePositive Negative

Abdominal
Pain

Yes 16 (48.5%) 17 (51.5%) 33 (100.0%) 0.010
No 2 (11.8%) 15 (88.2%) 17 (100.0%)

Bloating Yes 11 (44.0%) 14 (56.0%) 25 (100.0%) 0.239
No 7(28.0%) 18 (72.0%) 25 (100.0%)

Nausea or
Vomiting

Yes 8 (61.5%) 5 (38.5%) 13 (100.0%) 0.026
No 10 (27.0%) 27 (73.0%) 37 (100.0%)

Loss of
Appetite

Yes 11 (50.0%) 11 (50.0%) 22 (100.0%) 0.068
No 7 (25.0%) 21 (75.0%) 28 (100.0%)

Blood in
Stool

Yes 1 (50.0%) 1 (50.0%) 2 (100.0%) 0.674
No 17 (35.4%) 31 (64.6%) 48 (100.0%)

Unexplained 
Weight loss

Yes 11 (50.0%) 11(50.0%) 22 (100.0%) 0.068
No 7 (25.0%) 21 (75.0%) 28 (100.0%)

Received treatment 
for
H. pyloriinfection
Yes 10 (83.3%) 2 (16.7%) 12 (100.0%) 0.000
No 8 (21.1%) 30 (78.9%) 38 (100.0%)
Diagnosed with
H. pyloribefore
Yes 12 (70.6%) 5 (29.4%) 17 (100.0%) 0.000
No 6 (18.2%) 27 (81.8%) 33 (100.0%)
Family history of
H. pylori infection
Yes 8 (42.1%) 11 (57.9%) 19 (100.0%) 0.481
No 10 (32.3%) 21 (67.7%) 31(100.0%)
Know what
H. pylori
Yes 18 (40.0%) 27 (60.0%) 45 (100.0%) 0.077
No 0 5 (100.0%) 5 (100.0%)
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primarily intrafamilial and that awareness alone may not 
equate to protective behaviors or reduced risk. Still, high 
awareness may partially explain the moderate infection 
rate, suggesting some preventive impact.

Conclusion
This study underscores the complexity of H. pylori trans-
mission and the multifactorial nature of its persistence, 
even among knowledgeable populations. While signifi-
cant associations were found with clinical symptoms and 
prior history, most demographic and lifestyle variables 
did not reach statistical significance possibly due to sam-
ple size limitations or homogeneity in participant behav-
iors. The results highlight the need for robust follow-up 
after treatment, enhanced diagnostic strategies including 
molecular testing, and broader studies to explore reinfec-
tion rates. Health education remains critical, but future 
research should also address antibiotic resistance and the 
role of asymptomatic carriers.
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