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ABSTRACT

Background: Helicobacter pylori, a gram-negative oncogenic coccobacillus, and micro-aerophilic bacterium requires
environments containing oxygen at a low partial pressure. Although many carrier individuals are asymptomatic, long-
term exposure to this bacterium can contribute to the pathogenesis and progression of peptic ulcers, chronic gastritis
and stomach cancers in adulthood.

Method: A school based cross-sectional study was carried among 180 adolescents chosen conveniently. Descriptive
and multivariate logistic regression analyses were performed to determine the factors associated with this infection.
Results: The 180 participants were aged 17.27 + 1.48 years on average. Of these, blood sample from 96 (53.3%) tested
positive for H. pylori antibodies. Three factors were significantly associated with this sero-prevalence. Compared to
individuals consuming 3-4 meals daily, those taking only 1-2 meals per day had approximately 2.5 times higher odds
of infection (aOR= 2.48, 95% CI 1.347-4.588, p = 0.004). Participants using a pit toilet system had higher odds of
infection relative to those using a flushing system (aOR = 1.93, 95% CI 1.042-3.597, p = 0.037). Additionally, alcohol
consumption was associated with higher odds of H. pylori infection (aOR = 1.98, 95% CI 1.083-3.636, p = 0.027).
Conclusion: H. pylori sero-prevalence was found to be high and associated with low dietary frequency, pit toilets use,
and the consumption of alcohol. Hence, health interventions targeting nutrition, environmental sanitation, and
behavioural change would contribute to reduce the risk of exposure of adolescent population to H. pylori infection.
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INTRODUCTION

Helicobacter pylori is classified as a group one
carcinogen, a gram-negative coccobacillus, and micro-
aerophilic as they require environments containing oxygen
at a partial pressure lower than that of atmospheric
oxygen.! This bacterium has been linked to the
pathogenesis and progression of gastrointestinal diseases
such as peptic ulcers, chronic gastritis and stomach

cancers, although many individuals with this organism
remain without symptoms.? The association of
Helicobacter pylori with gastric cancer and peptic ulcer
disease plays a significant role in the global morbidity,
mortality and health-care costs. Furthermore, inequalities
in the socioeconomic status, such as reduced access to
health care, sanitation and household crowding, still
continue to sustain transmission cycles in endemic areas.*"
5> This bacterium is known to be higher in developing
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countries due to conditions that favour the infection. The
primary modes of transmission are known to be oral-oral
and faecal-oral routes. The prevalence of this infection
differs by geographic locations as well as the demographic
characteristics of the population. However, this difference
is due to environmental factors that facilitate the
transmission and the spread of the infection within the
population.® Studies have pointed out unpredictability in
the prevalence rates for H. pylori infection and diseases
associated with it. H. pylori infection is rare in developed
communities, despite the burden of gastric cancer in some
populations. This suggests that other factors beyond H.
pylori infection play a crucial role in the progression of
gastric cancer, such as, alcohol consumption, diet and
smoking.” Previous studies in this area have focused only
on adults and symptomatic patients of gastrointestinal
issues. As a result, data is lacking on the prevalence of H.
pylori infection among adolescent groups. This shows a
significant gap and the need for targeted research among
adolescents who may be silent carriers and reservoirs of
transmission.® Data is therefore needed for early
intervention and better management of the infection before
it becomes chronic. This study therefore, sought to
determine the seroprevalence and the factors associated
with H. pylori infection among adolescent students in Tiko
municipality, Southwest region of Cameroon.

METHODS
Study design and settings

A school-based cross-sectional study was carried out in a
Government Bilingual High School in Tiko, Southwest
region of Cameroon, from February to April 2025.

Study population and selection criteria

Adolescent students age 15-20 years attending the
Government Bilingual High School in Tiko who provided
assent and whose parent /guardian signed consent to
participate were eligible for the study. Those with a history
of gastrointestinal disease other than gastritis, and those
who had taken any antibiotics within the last thirty (30)
days were excluded

Sampling

This study used a convenient sampling approach to recruit
a total of 180 adolescents in a Government Bilingual High
School in Tiko. The sample size was calculated using
Cochran’s formula.

Z’p(1-P)
n=——
o2

*For a z value of 1.96 as the standard normal variate at the 95%
confidence level, the error margin is 5% (e), and the prevalence
is 23%.° A minimum sample size of 118 participants was
required.

Specimen collection and processing

Approximately 25 ul of capillary whole blood was
collected aseptically by finger prick using sterile single-
use lancets after disinfection of the puncture site with 70%
alcohol from adolescents with the approval of their
parents. The blood was immediately transferred into the
specimen well of an H. pylori antibody rapid test cassette,
followed by the addition of two drops (approximately 70
ul) of assay buffer. The presence of anti-Helicobacter
pylori antibodies was determined using a lateral flow
immunochromatographic rapid test based on the double-
antigen sandwich principle. During migration by capillary
action, anti-H. pylori antibodies, if present in the
specimen, bound to recombinant H. pylori antigen
conjugates and were subsequently captured by
immobilized H. pylori antigens on the test membrane,
producing a visible colored line in the test region. An
internal procedural control was provided with a coloured
line in the control region, which verified the correct
chromatographic migration and the amount of the
specimen. The manufacturer's instructions were followed
for interpreting test results after 15 minutes and test results
were not read beyond 20 minutes. Samples that had both
control and test lines were interpreted as positive for H.
pylori antibodies, and those that had only the control line
were interpreted as negative. Tests which did not show a
visible control line were considered to be Invalid and re-
tested on a fresh test cassette. Quality assurance
procedures involved checking storage conditions, lot
numbers and expiry dates of the reagents prior to testing,
and the inclusion of positive and negative control materials
to ensure the performance of the assays.

Data management and analysis

The data were entered into Microsoft Excel 2015 and
cleaned. The cleaned data were then analysed using the
Statistical Package for Social Sciences (SPSS version 26),
with descriptive statistics presented as frequencies and
percentages. A chi-square test was used to test
associations, and logistic regression analysis was used to
identify predictors of H. pylori infection. A chi square test
of independence was conducted, and variables with p
values <0.2 were considered significant for the
multivariate model to avoid confounding variables. A
multivariate logistic regression model was performed and
p < 0.05 was used to determine the final predictors. Odds
ratio (OR) estimates and confidence intervals (95% CI)
with p values <0.05 were considered to be statistically
significant.

RESULTS

Socio-demographic  characteristics of the study
participants

Among the 180 participants, most were within the age
range 15-17 years (104, 57.8%),
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with a mean age of 17.27+1.48 years. Most were females
(92, 51.1%). The predominant religion was Christianity
(146, 81.1%), and the most frequently reported parent

monthly income bracket was 10,000-50,000 (82, 45.6%)
(Table 1).

Table 1: Socio-demographic characteristics of the study participants.

Variables Category Frequency (n=180) Percentage (%)
Age category (years) 15-17 104 >7.8
18-20 76 43.2
Sex Female 92 51.1
Male 88 48.9
Religion Christian 146 81.1
Islam 34 18.9
10000-50000 82 45.6
Parent monthly income 60000-100000 44 24.4
100000-200000 36 20
>200000 18 10

Prevalence of H. pylori

Out of the 180 participants that were sampled and tested,
96(53.3%) were positive for H. pylori infection (Figure 1).

W Positive

84(46.7%)

O Negative

96(53.3%)

Figure 1: Seroprevalence of H. pylori infection.

Distribution of risk factors of H. pylori Infection among
adolescents

Regarding potential risk factors for H. pylori infection, the
majority of participants reported consuming 3-4 meals
daily (92, 52.1%). The most common source of drinking
water was Cam-water (66, 36.7%), and most households
used a flushing toilet system (98, 54.4%). More than half
of the participants reported drinking water without boiling
or filtering (100, 55.6%), while the majority practiced
hand hygiene (115, 63.8%).

Alcohol consumption was reported by just over half of the
participants (92, 51.1%), whereas smoking was
uncommon (14, 7.8%). The majority of meals consumed
were home-cooked (112, 62.2%) (Table 2).

Table 2: Descriptive analysis of risk factors of H. pylori infection among adolescents.

Variables Percentage (%
. 1-2 88 48.9
Frequency of daily meals 3.4 9 51
Borehole 44 24 .4
Tap water 66 36.7
LU Mineral water 30 16.7
Stream 40 22.2
. Flushing system 98 54.4
Type of toilet system Pit toilet 22 456
Drinking water without boiling/ No 80 44.4
filtering Yes 100 55.6
No 47 26.2
Frequency of hand hygiene Sometimes 18 10
Yes 115 63.8
. No 88 48.9
Alcohol consumption Yes 9 511
. No 166 92.2
Smoking Yes 14 7.8
Home-cooked food 112 62.2
Meals mostly eaten Street food 33 18.4
Mixed 35 19.4
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Factors associated with H. pylori infection

A chi-square test for independence identified four factors
significantly associated with H. pylori infection. Sex
(*=4.290, p=0.038), frequency of daily meals (¥*>=5.900,
p=0.015), drinking water without boiling or filtering
(*=16.060, p<0.001), and alcohol consumption (¥*=5.340,
p=0.021) each demonstrated a statistically significant
relationship. Using a cutoff p value of <0.2 type of toilet
system and frequency of hand hygiene was considered
significant for the multivariate analysis (Table 3). In the

multivariate logistic regression model. Compared to
individuals consuming 3-4 meals daily, those taking only
1-2 meals per day had approximately 2.5 times higher odds
of infection (aOR=2.48, 95% CI 1.347-4.588, p=0.004).
Participants using a pit toilet system had higher odds of
infection relative to those using a flushing system
(aOR=1.93, 95% CI 1.042-3.597, p=0.037). Additionally,
alcohol consumption was associated with higher odds
(aOR=1.98, 95% CI 1.083-3.636, p=0.027) of H. pylori
infection compared to those who does not consume (Table
4).

Table 3: Factors associated with H. pylori infection.

Variables Category Negative Fositive P value
Age category (in years) 15-17 54 (54.9) 50 (50.0) 0.490 0.484
ge category (In y 18-20 42 (44.4) 34 (50.0)
Sex Female 56 (60.9) 36 (39.1) 4.290 0.038
Male 40 (45.5) 48 (54.5)
Religion Christian 81 (55.0) 65 (45.0) 0.320 0.572
g Islam 16 (47.1) 18 (52.9)
1000050000 46 (56.1) 36 (43.9) 1.690 0.639
. 60000-100000 25 (56.8) 19 (43.2)
Parent monthly income (XAF) 100000-200000 16 (44.4) 20 (55.6)
>200000 9 (50.0) 9 (50.0)
. 12 28 (31.8) 60 (68.2) 5.900 0.015
Frequency of daily meals 34 62 (67.4) 30 (32.6)
Borehole 24 (54.5) 20 (45.5) 1.210 0.749
Tap water 38 (57.6) 28 (42.4)
Source of water Mineral water 14 (46.7) 16 (53.3)
Stream 20 (50.0) 20 (50.0)
. Flushing system 46 (46.9) 52 (53.1) 3.540 0.061
Type of toilet system Pit toilet 50 (61.0) 32(39.0)
Home-cooked food 59 (52.7) 53 (47.3) 2.120 0.347
Meals mostly eaten Street food 22 (62.9) 13 (37.1)
Mixed 15 (45.5) 18 (54.5)
Drinking water without boiling/ No 56 (70.0) 24 (30.0) 16.060  <0.001
filtering Yes 40 (40.0) 60 (60.0)
No 30 (63.8) 17 (36.2) 3.930 0.141
Frequency of hand hygiene Sometimes 11 (61.1) 7 (38.9)
Yes 55 (47.8) 60 (52.2)
. No 90 (54.2) 76 (45.8) 0.670 0.413
Smoking Yes 6 (42.9) 8 (57.1)
. No 50 (62.5) 30 (37.5) 5.340 0.021
Alcohol consumption Yes 46 (46.0) 54 (54.0)
Table 4: Multivariate analysis of the factors associated with H. pylori infection.
. 95% CI
Variables Category aOR Lower Toe P value
Male 2.14 0.182 2.901 0.212
Sex
Female 1 . . .
Frequency of daily meals 1-2 2.48 1.347 4.588 0.004
3-4 1 . . .
. Pit toilet 1.93 1.042 3.597 0.037
Type of toilet system Tl i |
Continued.
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Variables
o . - . Yes
Drinking water without boiling/filtering No
Yes
Frequency of hand hygiene
No
. Yes
Alcohol consumption No

DISCUSSION

The results of this study revealed that 53.3% adolescent
students in Tiko municipality were positive for H. pylori
infection. Multivariate logistic regression analysis
revealed, Frequency of daily meals, Type of toilet system
and Alcohol consumption as significant predictors of H.
pylori infection.

Prevalence of H. pylori infection

This study seroprevalence of 53.3% for Helicobacter
pylori infection is similar to a study carried out by Ndip
and colleagues in the Southwest region of Cameroon who
documented a stool antigen prevalence of 52.3%.!°
Though the test used in both studies were different, the
similarities between reported values maybe be due to
socio-economical, geographical and environmental
conditions within this region, which includes early
exposure to the organism, poor hygiene and sanitation,
household crowding.'” The prevalence observed in our
study was similar to another study conducted in the
Northwest region of Cameroon with a seroprevalence of
51.5% among dyspeptic patients, but higher than the value
of 47% we reported recently using stool-based antigen
detection amongst patients with suspected gastritis at a
neighbourhood, the Buea Regional hospital.> Although
this study involved symptomatic patients who are older in
age than the adolescent in our present study, the similar
prevalence shows that H. pylori infection is still a problem
in different populations in Cameroon.!! Conversely, our
study seroprevalence was lower than that of Mabeku and
colleagues in Yaounde who had a prevalence of 64.4%.
this difference may be due to the variations in the
diagnostic approaches and the study population.'> An
African comprehensive review of the epidemiology of H.
pylori infection reported that the prevalence exceeds 50%
and may even increase up to 70-90% in different
populations, showing a persistence in socio-economic
inequalities, poor hygiene, household overcrowding and
the lack of access to safe drinking water.!* The prevalence
in this present study is higher than estimate findings from
some developed countries in North America and Europe,
where prevalence among adolescent population is
estimated to be generally below 30%. This lower
prevalence is due to improved sanitation and hygiene,
availability of portable water, improved housing

(OF:11:11)

Sometimes

aOR Lower VB P value

1.38 0.754 2.529 0.296

1.41 0.632 3.153 0.399
1.08 0.382 3.086 0.877

1.98 1.083 3.636 0.027

conditions, smaller household size and higher educational
levels.'

Factors associated with H. pylori infection

The multivariate logistic regression analysis revealed three
factors associated with H. pylori infection. Adolescents
who consumed one to two meals a day had higher odds of
the infection than those who consumed three to four meals
a day. The frequency of meals has not been extensively
studied as a cause of H. pylori infection, but this result is
biologically plausible and could be a result of underlying
socioeconomic and nutritional susceptibility, not the direct
impacts of meal frequency.15 Adolescents who consume
fewer meals are more likely to come from food-insecure
and financially constrained households, both of which are
often associated with areas of overcrowding, lack of
sanitation and poor hygienic practices, which promote the
spread of H. pylori infection.!® Similar studies in other
developing countries have observed nutritional status and
low socioeconomic conditions to being associated with
and increase in H. pylori infection.'?

Adolescents who used pit toilets had higher odds of the
infection than those who used flushing toilets. This finding
is in line with the known faecal-oral route of H. pylori
transmission and highlights the need for environmental
sanitation measures to prevent bacterial spread.
Unmaintained pit latrines can increase the risk of
environmental contamination due to contact with human
faeces.!” The observed association is in line with a
previous study in Cameroon that reported a significant
association between level of sanitation and H. pylori
infection, which indicates that sanitation is still one of the
key environmental factors associated with H. pylori
infection.'® In other African countries, a lack of adequate
sanitation facilities and poor waste disposal systems have
been consistently linked to increased H. pylori
prevalence.*

Adolescents who consumed alcohol had higher odds of the
infection than non-consumers. A similar meta-analysis
study done by Du and colleagues also identified alcohol
consumption as a factor associated with H. pylori
infection.' This association can be explained by several
mechanisms. Excessive alcohol intake may be associated
with impaired gastric mucosal integrity, gastric immune
response, and gastric microbiota, which may favour
colonization and persistence of H. pylori.'8
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CONCLUSION

The findings from this study revealed a high
seroprevalence of H. pylori infection among adolescent
students in Tiko municipality, suggesting H. pylori
infection is still a significant public health problem in this
population. Several nutritional, environmental, and
behavioural factors were identified as independent
predictors of H. pylori seropositivity, such as reduced meal
frequency, pit toilet systems, and alcohol intake, indicating
that nutrition, environment, and behaviour play a role in
the risk of infection. The findings highlight the importance
of multi-sectoral public health interventions to improve
sanitation, encourage health knowledge and behaviour
change and also restrict alcohol consumption among
adolescent populations. Additional long-term studies are
recommended to better understand the transmission
dynamics of H. pylori, and to inform evidence-based
prevention and control efforts in Cameroon, using
advanced diagnostic tools that are able to detect active H.
pylori infection.

ACKNOWLEDGEMENTS

The authors would like to sincerely thank the adolescent
students at the Government Bilingual High School in Tiko
municipality who took part in this study, and the school
principal for granting us permission to carry out this study
in the school facility.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Aguemon BD, Struelens MJ, Massougbodji A,
Ouendo EM. Prevalence and risk-factors for
Helicobacter pylori infection in urban and rural
Beninese populations. Clin  Microbiol Infect.
2005;11(8):611-7.

2. MacKay WG, Williams CL, McMillan M, Ndip RN,
Shepherd AJ, Weaver LT. Evaluation of protocol
using gene capture and PCR for detection of
Helicobacter pylori DNA in feces. J Clin Microbiol.
2003;41(10):4589-93.

3. Njouendou AJ, Pizoh Benjamen A, Peter T, Ngounou
E, Ngouakam H. Stool antigen-based detection of
Helicobacter pylori, knowledge and associated factors
among patients with suspected gastrointestinal
disorders at the Buea Regional Hospital. Int ] Res Med
Sci. 2026;14(7):2753-60.

4. Katelaris P, Hunt R, Bazzoli F, Cohen H, Fock KM,
Gemilyan M et al. Helicobacter pylori World
Gastroenterology Organization Global Guideline. J
Clin Gastroenterol. 2023;57(2):111-26.

5. Kouitcheu Mabeku LB, Noundjeu Ngamga ML,
Leundji H. Potential risk factors and prevalence of
Helicobacter pylori infection among adult patients

10.

11.

12.

13.

15.

with dyspepsia symptoms in Cameroon. BMC Infect
Dis. 2018;18(1):278.

Babatola AO, Akinbami FO, Adeodu OO, Ojo TO,
Efere MO, Olatunya OS. Seroprevalence and
determinants of Helicobacter pylori infection among
asymptomatic under-five children at a Tertiary
Hospital in the South-Western region of Nigeria. Afr
Health Sci. 2019;19(2):2082-90.

Palamides P, Jolaiya T, Idowu A, Loell E, Onyekwere
C, Ugiagbe R, Agbo I, Lesi O, Ndububa D, Adekanle
O, Carranza M, Ally R, Njom H, Adeleye IA,
Harrison U, Clarke A, Fischer W, Smith S, Haas R.
Helicobacter pylori patient isolates from South Africa
and Nigeria differ in virulence factor pathogenicity
profile and associated gastric disease outcome. Sci
Rep. 2020;10(1):11409.

Aljouda N, Amer A, Dawoud A, Lahlabat F, Qadah Z,
Amleh T, Nazzal Z, Qadi M. Seroprevalence and
associated factors of Helicobacter pylori infection
among young adults in the West Bank, Palestine.
BMC Infect Dis. 2025;26(1):244.

Yuen B, Zbinden R, Fried M, Bauerfeind P, Bernardi
M. Cultural recovery and determination of
antimicrobial susceptibility in Helicobacter pylori by
using commercial transport and isolation media.
Infection. 2005;33(2):77-81.

Ndip RN, Malange AE, Akoachere JF, MacKay WG,
Titanji VP, Weaver LT. Helicobacter pylori antigens
in the faeces of asymptomatic children in the Buea and
Limbe health districts of Cameroon: a pilot study.
Trop Med Int Health. 2004;9(9):1036-40.

Aminde JA, Dedino GA, Ngwasiri CA, Ombaku KS,
Mahop Makon CA, Aminde LN. Helicobacter pylori
infection among patients presenting with dyspepsia at
a primary care setting in Cameroon: seroprevalence,
five-year trend and predictors. BMC Infect Dis.
2019;19(1):30.

Sun Q, Yuan C, Zhou S, Lu J, Zeng M, Cai X, Song
H. Helicobacter pylori infection: a dynamic process
from diagnosis to treatment. Front Cell Infect
Microbiol. 2023;13:1257817.

Abdun MA, Xu L, Li XT, Mekky A, Al Hussan M,
Abuheit EMI, Zhang C, Rahman IU, Yu M, Sarwar
HMS, Yan BB, Xie JB, Liu BW, Ding SZ. Global
Prevalence of Helicobacter pylori Infection-
Associated Gastric Preneoplastic Lesions in Pediatric
Patients: A Systematic Review and Meta-Analysis.
Helicobacter. 2025;30(1):e70021.

. Yuan C, Adeloye D, Luk TT, Huang L, Xu Y, Ye X,

et al. The global prevalence of and factors associated
with Helicobacter pylori infection in children: a
systematic review and meta-analysis. Lancet Child
Adolesc Health. 2022;6(3):185-94.

Zandian H, Moghadam TZ, Pourfarzi F, Malekzadeh
R, Rezaei S, Ghorbani S. Gastric troubles in Iran: the
role of social and economic factors in Helicobacter
pylori infection. Health Promot Perspect.
2023;13(2):120-8.

Elbehiry A, Abalkhail A, Anajirih N, Alkhamisi F,
Aldamegh M, Alramzi A, et al. Helicobacter pylori:

International Journal of Research in Medical Sciences | October 2026 | Vol 14 | Issue 10 Page 4261



17.

18.

Nchindia CB et al. Int J Res Med Sci. 2026 Oct;14(10):4256-4262

routes of infection, antimicrobial resistance, and
alternative therapies as a means to develop infection
control. Diseases. 2024;12(12):311.

Wismayer R. The current situation of Helicobacter
pylori infection in Africa. In: Current Innovations in
Disease and Health Research. Vol. 7. London: Book
Publisher International; 2023. p. 1-11.

Du P, Zhang C, Wang A, Ma Z, Shen S, Li X.
Association of alcohol drinking and Helicobacter

pylori infection: a meta-analysis. J Clin Gastroenterol.
2023;57(3):269-77.

Cite this article as: Nchindia CB, Peter T, Tanih NF,
Eko SM, Ngounou E, Elombo S et al. Seroprevalence
and the factors associated with Helicobacter pylori
infection among adolescent students in Tiko
municipality, Southwest region of Cameroon. Int J
Res Med Sci 2026;14:4256-62.

International Journal of Research in Medical Sciences | October 2026 | Vol 14 | Issue 10  Page 4262



