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Background: In developing countries, the prevalence of H. pylori infection is generally higher compared to developed
countries due to different geographical regions, socioeconomic status, age groups, lifestyle behaviors and dietary habits.
Objectives: The study evaluated the prevalence of Helicobacter pylori infection using stool antigen test and its associated
factors among adult rural dwellers in Southwest Nigeria.

Methods: A hospital based cross- sectional study was conducted between July 10th and October 11th 2024 among 252
adult rural dwellers with gastro-intestinal tract (GIT) symptoms. Data on the respondents’ socio-demographics, source of
drinking water, waste disposal method, hand-washing practices, and lifestyle behaviors such as tobacco smoking, alcohol
consumption, over the counter drugs’ intake, and eating habits were collected through interviewer administered
questionnaire. Stool antigen test was conducted on stool specimen and analyzed for Helicobacter pylori infection. ABO blood
grouping and packed cell volume were measured and recorded. Data were analyzed using SPSS version 22. The level of
statistically significant was set at p-value <0.05.

Results: The prevalence of Helicobacter pylori infections was 63.1% (95% CI: 56.8-69.1). Patients with informal education
(AOR= 1.252, (95% CI: 1.041- 1.507), low-income level (AOR=1.393, (95% CI: 1.082-1.792), eaten unwashed
fruits/vegetables (AOR= 3.892, 95% CI: 1.590-9.527), and took NSAID (AOR= 2.522, 95% CI: 1.791-3.551) wete
significantly associated with Helicobacter pylori infection.

Conclusion: The study revealed high burden of Helicobacter pylori infection and its associated factors. The findings would
assist the stakeholders in designing appropriate targeted interventions at reducing the transmission of Helicobacter pylori
infection in rural Southwestern Nigeria.
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INTRODUCTION

Helicobacter pylori (H. pylori) infection is a Gram-negative
bactetium that lives in the human gastric mucosa.!
Wortldwide, 50% of the population is known to be
infected with the otganism.'? H. pylori is implicated in
the cause of gastric cancer and occupying the second
position in the cause of death due to cancer in the
world.?

The prevalence of H. pylori infection varies significantly
across different geographical regions, socioeconomic
status, and age groups.*®> In developing countries, the
prevalence of H. pylori infection is generally higher
compared to developed countries due to lack of access
to good health care services, portable water and
and dietary habits.%”
Prevalence also differs across Nigeria with rates of
34.2% in Benin, Southwest Nigeria,® 78.9%% in
Sokoto,” and 81.7% in Kano,!” Northwest Nigeria, and
87.7% in Lagos, Southwest Nigeria,'!due to variation in

associated poor sanitation

geographical location, socio-economic factors and
access to healthcare.”1% Other studies have linked the
incidence of H. pylori infection to an unhealthy lifestyle
behaviors, 81213 such as alcohol consumption,®!3 eating
unwashed vegetables,’> use of non-steroidal anti-
inflammatory drug (NSAID),'? 1618 while few other
studies have found blood group O and A with higher
tendencies of H. pylori infection.!®? In order to
recommend targeted interventions and management
strategies to curtail the spread of H. pylori infection,
there is need to have data on factors influencing this
organism in rural Southwest Nigeria.

Diagnostic tests that are available for detection of H.
pylori infection ranged from invasive to non-invasive
methods.?1,?2

endoscopy with biopsy taken for histology, culture, rapid

Invasive test is performed during

urease test, and polymerase chain reaction while non-
invasive test includes serology, stool antigen test, urea
breath test, salivary and urinary antibody tests.?! The
non-invasive test is preferred because it is cost effective
and the Helicobacter pylori stool antigen (HpSA) test seems
to be more promising.?? The diagnostic performance of
different Stool Antigen Tests (SATs) is diverse and
could be Enzyme Immunoassay (EIA), Immuno
Chromatographic  Assay (ICA) or
monoclonal and polyclonal antibody.?> SAT is used for
direct detection of H. pylori antigen which exist in the
facces.?> 24 This test is simple to perform, fast, cheap
and several researchers have demonstrated that SAT

selection of

could give more information to clinicians and guidelines
for the management of H. pylori infection.?® 2> Study by

Kato et al suggested that SAT has great diagnostic
performance, with sensitivity of 96-100% and specificity
of 97-100% before eradication.??

In rural areas of Southwest Nigeria, the prevalence of H.
Pylori infection and its associated factors has not been
well documented. Known previous studies, 2> 20 were
based on serological prevalence of H. pylori infection
while data regarding antigenic prevalence of H. pylori
infection is not known in rural setting. This study would
help to bridge this gap for targeted interventions at
reducing the incidence of H. pylori in rural Nigeria.’
Hence this study determined the prevalence of
Helicobacter pylori infection and its association with socio-
demographics, environmental factors, lifestyle behaviors
and hematological parameters among adult rural
dwellers in Southwest Nigeria.

MATERIALS AND METHODS

Study Area: This study was conducted at the General
Outpatients Clinic (GOC) of the three annexes of
Federal Teaching Hospital Ido Ekiti South West Nigeria.
Federal Teaching Hospital is located in Ido Ekiti whose
headquarters is in Ido -Osi Local government of Ekiti
State. Ido- EKkiti is one of the rural communities in Ekiti
State with a total land area of 332km?2, and as at the last
population census of 20006, it had a total population of
159,114 with an annual growth rate of 3.2%.%” The
inhabitants of the area are engaged majorly in farming
and trading activities while few others in the formal
sector are the working population and retirees.

Study Design: This study was hospital based cross
sectional study.

Study Population::This included population of all adult
patients with gastro-intestinal tract (GIT) symptoms
who presented to GOC.

Inclusion Criteria: This included adult patients with
gastro-intestinal tract (GIT) symptoms, aged 18 years
and above, and consented to the study.

Exclusion Criteria: This included respondents who
required medical emergency or those with mental
disorder that could not follow the study protocol. Also
who had
treatment for H. pylori within the previous three months

included wetre respondents completed
of diagnosis, tested for H. pylori and those who were
unable to provide stool sample.

Sample size determination: The sample size was
determined using the formula according to Araoye
formula 28
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n=z2 pq/d? 7=1.96,
p=prevalence of Helicobacter pylori infection from
previous study, and q=1-p, where d =0.05. P =
Prevalence of 81.7% in a study by Ahmad et al.?® The
minimum sample size (n) =229. With 10% attrition to
cater for possible drop-out, the minimum sample size (n)
=252

Study duration: The study was conducted over a period
of 13 weeks from July 10 to October 11t 2024.
Sampling Technique: The respondents were selected
by systematic random sampling technique. From the

where n=sample = size,

records of adult patients with GIT symptoms at the
GOC, an average of 10 patients were seen daily. This
translated to 50 patients per week (Monday — Friday) and
650 patients over a period of three months that the study
was conducted. Given the formula K = Sample frame
(650) / Sample size (252), K = approx. 2. After
obtaining informed written consent, the first respondent
on each clinic day was selected by simple random
sampling, thereafter, every 3rd respondent was selected
by systematic random sampling until the sample size of
252 is attained.

Data collection method: The instrument of data
collection was questionnaire and clinical form which was
developed by the researchers following review of
previous literature. The questionnaire was validated for
face and content validity and Cronbach’s alpha was used
to determine the reliability of the instrument which
revealed a reliability co-efficient of 0.83. This represents
an accepted value within the normal range. To ensure
construct validity, the instrument was pretested on 25
respondents who were recruited haphazardly at GOC of
a sistet’s tertiary hospital within the State. Feedback
from the pretest and validity assessment led to some
modifications in the questionnaire. Three resident
doctors who were trained as research assistants collected
the data. Their training was to equip them on ethical
standard, correctly collect the data and provide a brief
explanation to the respondents. The questionnaire was a
semi structured interviewer administered questionnaire
and divided into A and B sections.

Section A: The questionnaire was used to record
respondents’ socio-demographics profiles which were
age, sex, marital status, occupation, education, place of
domicile, income level, and family type.

Section B: The questionnaire was used to assess the
environmental factors such as source of drinking water,
waste disposal method, and hand-washing practices.
Also assessed were lifestyle behaviors of respondents

such as tobacco smoking, alcohol consumption, over the
counter drugs’ intake, and eating habits. These were all
self - reported. Response options regarding alcoholic
intake were either yes or no. If the answer was yes, then
a follow-up question would be asked regarding the
frequency of alcohol consumption, with response
options of daily, weekly or monthly. Tobacco smoking
was grouped into smoker (both passive and active) and
never smoker.

Section C: Clinical Data Collection Method:

Stool specimen collection and Analysis for H.
pylori.

The stool antigen test (SAT) which is also known as
Enzyme immunoassay-based test using monoclonal
antibody was chosen for this study. This was because
SAT has the potential of detecting acute infection and
After
explaining to the respondents on how to collect

differentiate it from previous exposure.!

representative stool specimens, a clean cupped plastic
container was given to them to collect fresh fecal sample.
Each sample was properly labeled for date, time of
collection, laboratory number, and consistency of the
stool. The specimen was sent to the Microbiology
department of the hospital’s laboratory for testing for
the presence of H. pylori antigen by Enzyme
immunoassay-based test using monoclonal antibody.??
Hematological parameters

About  5ml blood were
intravenously with the assistance of a phlebotomist

of patient’s obtained
under aseptic procedure. The blood was transferred into
an ethylene-diaminetetra-acetic acid (EDTA) bottle to
prevent blood coagulation.

Packed Cell Volume (PCV): A micro-hematocrit tube
was filled with blood and centrifuged in a micro-
hematocrit rotor at 10,000rpm for five minutes. PCV
was read using the micro-hematocrit reader and
recorded as no anaemia (PCV=30%), mild anaemia (25-
29%), moderate anaemia (20-24%) and severe anaemia
(<20%).20

Screening for ABO blood group: TFour concentric
zones containing a clean slide was placed on the table
where one ml of blood sample was put on the slide. The
blood sample was mixed with a drop of anti-sera anti-A,
anti-B and anti-D using a sterile stick. Agglutination
method was employed to determine the blood groups.
Details of the procedure have been described by Ibrahim
eta.?

Data Quality Control: Quality control test was carried
out on the H. pylori antigen testing Kit prior to the actual
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work. The principal investigator on a daily basis ensured
that all laboratory procedures were supervised and
checked by 5% of the collected data randomly and
scrutinized for correctness. Also, two medical laboratory
scientists were engaged independently to carry out the
investigation in the laboratory. And when there is
discrepancy between the results of the two scientists,
another senior scientist who was placed on standby was
drafted in to confirm the result which was accepted as
final. The reporting of this study conforms to the
strengthening the Reporting of observational studies in
Epidemiology (STROBE) statement.®

Ethical Considerations and Consent: Before Frequency Percentage
conducting the reseatch, ethical clearance was obtained Variable N=252 (%)
on 7% September, 2024 from the Ethics and Research Age (in years) <20 10 4.0
Committee (ERC) of the Federal Teaching hospital Ido 20—39 152 60.3
Ekiti (FETHI) with approval number 40—59 65 25.8
ERC/2024/07/09/1141A. The reason for the study was >60 25 9.9
provlde.d to the respon(.ients and a wrltter: C(?nsent fo.rm Mean age + SD 38.7 + 13.8

was signed voluntarily. R.espondents information Range (min.—max.) 18_74

obtained and kept confidentially by not taken any of Gender

their personal information such as names and each Male 15 45.6
respondent was given equal tre.atment. Participation in Female 137 S44
the study was on voluntary basis and respondents were i

informed about their full right to withdraw or refuse at Mamtal status

any stage of the study if they so desire without interfering Smglff 60 238
with their treatment plan. The research was conducted Married ] 171 67.9
at no cost to the respondents. The results of their Separated/Divorced 9 3.6
investigation were communicated to each of the Widowed 12 47
respondent. Education

Treatment of Positive Respondents: The patients Informal 69 274
who tested positive to H. pylori were treated with first Formal 183 72.6
line drugs by a physician in the clinic. Occupation

Data Analysis: Data were analyzed using Statistical Civil servant 40 15.9
Package for Social Sciences (SPSS) version 22.0 (IBM Farming 84 33.3
SPSS Inc.IL. Chicago USA. The prevalence of H. pylori Artisan 32 12.7
infection was presented by frequency distribution tables Trader 50 19.8
and percentages after descriptive statistics were Student 32 12.7
generated. Categorical variables were compared with Unemployed 14 5.6
Pearson's Chi-squate and significant P-value was taken Income level

as <0.05. Factors whose p-value were <0.05 in the Below poverty 179 71.0
bivariate analysis were entered into multivariate logistic Above poverty 73 29.0
regression where the associated factors for H. pylori were Tested positive for H.

determined using the odds ratio at 95% confidence pylotiYes 159 63.1
interval. No 93 36.9

RESULTS

A total of 252 patients were studied. The mean age of
the study was 38.7£13.8 (range 18-74) years and young

adults within the ages of 20-39 (60.3%) were the
predominant. There were more females (54.4%) than
males (45.6%). Majority were married (67.9%) and had
(72.6%).
predominant occupation (33.3%) of respondents and
majority lived below the poverty level (91.0%). In this
study, 63.1% of the respondents tested positive for H.
Pylori infections (95% CI: 56.8-69.1). This is shown in
Table 1.

formal education Farming was the

Table 1. Respondents’ socio-demographic profiles

(N=252)

The study showed that there was a statistically significant
association between H. pylori infections and level of
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education (P =0.029), with majority of respondents who poverty level and the association between H. pylori
were illiterates (73.9) tested positive for H. pylori infections and income level was statistically significant (P
infections. Similarly,68.7% of the respondents that =0.004). This is shown in Table 2.

tested positive for H. pylori infections lived below
Table 2. Association between socio-demographic factors and H. pylori infection (IN = 252).

Variable H. pylori H. pylori Chi-square p-value
Positive n (%) Negative n (%)

Age (in years)

<20 5 (50.0) 5 (50.0) 11.380 0.060

20-39 85 (55.9) 67 (44.1)

40-59 49 (75.4) 16 (24.6)

>60 20 (80.0) 5 (20.0)

Gender

Male 76 (66.1) 39 (33.9) 0.813 0.367

Female 83 (60.0) 54 (39.4)

Marital status

Single 31 (51.7) 29 (48.3) 10.175 0.067

Married 109 (63.7) 62 (36.3)

Separated/Divorced 8 (88.9) 1(11.1)

Widowed 11 (91.7) 1(8.3)

Education

Informal 51 (73.9) 18 (26.1) 4.775 0.029*

Formal 108 (59.0) 75 (41.0)

Occupation

Civil servant 26 (65.0) 14 (35.0) 7.460 0.189

Farming 45 (53.6) 39 (46.4)

Artisan 24 (75.0) 8 (25.0)

Trader 32 (64.0) 18 (36.0)

Student 24 (75.0) 8 (25.0)

Unemployed 8 (57.1) 6 (42.9)

Income level

Below poverty 123 (68.7) 56 (31.3) 8.381 0.004*

Above poverty 36 (49.3) 37 (50.7)

In this study, majority of respondents that tested positive for H. pylori infections (77.5%) had their source of drinking water
from stream/river (P<0.001), and 77.4% of respondents that tested positive for H. pylori infections adopted open mode
of defecation (P<0.001) and were statistically significant. With regards to family size, majority of respondents that tested
positive to H. pylori infections (84.2%) belong to the large family size (P<0.001). Also, majority of the respondents that
tested positive to H. pylori infections were neither wash their hands with water before meal (91.7%), nor use soap to wash
their hands (67.0%) and there was a statistically significant association between H. pylori infections and washing hands with
water (P=0.036), sand washing hands with soap (P= 0.012). In the same vein, majority of respondents that tested positive
to H. pylori infections belong to those who eat unwashed fruits/vegetables and was statistically significant (P<0.001). This
is shown in table 3.
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Table 3. Association between living environment / personal hygiene and H. pylori infections (IN = 252).

Variable Positive n (%0) H. pylori Chi-square p-value
Negative n (%)

Source of drinking water

Tap/well42 (41.6) 59 (58.4) 33.496 <0.001*
River/stream 117 (77.5) 34 (22.5)

Waste disposal method

Water closet 7 (26.9) 19 (73.1) 38.174 <0.001*
Latrine/pit 32 (45.1) 39 (54.9)

Open defecation 120 (77.4) 35 (22.6)

Family size

<4 95 (54.0) 81 (46.0) 20.836 <0.001*
>4 64 (84.2) 12 (15.8)

Hand washing with water Before meal

Yes 148 (61.7) 92 (38.3) 4.417 0.036*
No 11 (91.7) 1(8.3)

After meal

Yes 148 (64.1) 83 (35.9) 1.129 0.288
No 11 (52.4) 10 (47.6)

Hand washing with soap

Yes 25 (48.1) 27 (51.9) 6.347 0.012*
No 134 (67.0) 66 (33.0)

Eating unwashed fruits/vegetables

Yes 155 (67.7) 74 (32.3) 22.705 <0.001*
No 4 (17.4) 19 (82.6)

In this study, persons with blood group A (71.0%), rhesus positive (63.4%) and Pack cell volume less than 20 (70.6) were
not statistically significant (P >0.05) for H. pylori infection. Table 4.
Table 4. Association between hematological parameters and H. pylori infection (IN = 252).

Variable H. pylori H. pylori Chi-square p-value
Positive n (%) Negative n (%)

Blood group

O 72 (63.2) 42 (36.8) 3.173 0.366

A 44 (71.0) 18 (29.0)

B 31 (55.4) 25 (44.6)

AB 12 (60.0) 8 (40.0)

Rhesus factor

Rh Positive 147 (63.4) 85 (36.6) 0.089 0.765

Rh Negative 12 (60.0) 8 (40.0)

Pack cell volume

<20 12 (70.6) 5(29.4) 5.791 0.122

20-24 30 (63.8) 17 (36.2)

25-29 38 (52.1) 35 (47.9)

>30 79 (68.7) 36 (31.3)

In terms of lifestyle behaviors, respondents who smoked tobacco and consumed diet spicy food recorded prevalence of
80.0%, and 66.7% H. pylori infection respectively but were not statistically significant (P > 0.05). Meanwhile, respondents
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who used NSAID (P<0.001) and consumed alcohol (P=0.009) recorded 77.6% and 78.2% prevalence of H. pylori

infections respectively and were statistically significant. This is shown in table 5.
Table 5. Association between lifestyle behaviors and H. pylori infection (IN = 252).

Variable H. pylori H. pylori Chi-square  p-value

Positive n (%) Negative n (%)

Tobacco smoking

Yes 20 (80.0) 5 (20.0) 3.406 0.065
No 139 (61.2) 88 (38.8)

Diet spicy food

Yes 24 (66.7) 12 (33.3) 0.230 0.631
No 134 (62.5) 81 (37.5)

Taken NSAID

Yes 135 (77.6) 39 (22.4) 50.696 <0.001*
No 24 (30.8) 54 (69.2)

Taken coffee

Yes 34 (60.7) 22 (39.3) 0.175 0.675
No 125 (63.8) 71 (36.2)

Taken alcohol

Yes 43 (78.2) 12 (21.8) 6.877 0.009%
No 116 (58.9) 81 (41.1)

Using multivariate logistic regression model after controlling for possible con-founders, the odds of tested positive to H.
Pylori infections was 1.252 times (AOR= 1.252, 95% CI: 1.041- 1.507, P= 0.041) more likely in respondents with informal
education compared to respondents with formal education, 1.393 times (AOR=1.393, (95% CI: 1.082-1.792, P=0.011),
more likely in respondents that lived below poverty level compared to respondents with above poverty level, and 3.892
times (AOR= 3.892, 95% CI: 1.590-9.527,P=0.001 ), more likely in respondents that eat unwashed fruits/vegetables
compared to respondents who did not. Similatly, the odds of tested positive to H. pylori infections was 2.522 times (AOR=
2.522, 95% CI: 1.791-3.551, P=0.002), more likely in respondents that took NSAID compared to respondents who did

not. This is shown in Table 6.

Table 6. Multivariate logistic regression for determinants of H. pylori infection

Variable COR (95% CI) pr AOR (95% CI) p
Education 1.968 (1.066-3.631) 0.029%* 1.252 (1.041-1.507) 0.041%*
Informal
Formal (ref) 1.000 1.000
Income level Below poverty 2.257 (1.293-3.941) 0.004* 1.393 (1.082-1.792) 0.011%*
Above poverty (ref) 1.000 1.000
Source of drinking water River/stream 0.207 (0.119-0.359) <0.001* 0.537 (0.419-0.687) <0.001*
Tap/well (ref) 1.000 1.000
Waste disposal method 0.101 (0.039-0.259) <0.001* 0.343 (0.181-0.649) <0.001*
Open defecation
Latrine/pit 0.224 (0.123-0.408) <0.001* 0.795 (0.367-1.987) 0.035*
Water closet (ref) 1.000 1.000
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Variable COR (95% CI) P AOR (95% CI) P
Family size 0.220 (0.111-0.4306) <0.001* 0.426 (0.236-2.377) 0.114
>4
<4 (ref) 1.000 1.000
Hand washing with water 0.146 (0.019-1.152) 0.036* 0.673 (0.552-0.820) 0.048*
Before meal
No
Yes (ref) 1.000 1.000
Hand washing with soap 0.456 (0.246-0.847) 0.012% 0.718 (0.532-0.967) 0.033*
No
Yes (ref) 1.000 1.000
Eating unwashed fruits/vegetables 9.949 (3.268-30.287) <0.001* 3.892 (1.590-9.527) 0.001*
Yes
No (ref) 1.000 1.000
Taken NSAID 7.788 (4.281-14.170) <0.001* 2.522 (1.791-3.551) 0.002*
Yes
No (ref) 1.000 1.000
Taken alcohol Yes 2.502 (1.243-5.039) 0.009* 1.328 (0.874-1.593) 0.213
No (ref) 1.000 1.000

DISCUSSION: high prevalence of H. pylori infection in our study

This study aimed at assessing the prevalence of H. pylori
infection and identified its associated factors in patients
with GIT symptoms in rural setting of Ekiti State,
Southwest Nigeria. The observed prevalence rate of H.
pylori infection in this study was high (63.6%), with most
of the respondents infected. Our prevalence rate in this
study was comparable to 64.0% in Ibadan, Southwest
Nigeria,’ and could be due to similar study design,
socio-cultural, socio-demographic and geographical
setting. The high prevalence rate in our study is a major
cause for concern given the fact that H. pylori infection
has been implicated in the etiology of gastric cancers.?
While our prevalence of 63.6% is high, it was lower than
the estimated Nigeria prevalence of 87.7% and African
prevalence rate of above 70.0%.' The high prevalence
of H. pylori infections in Africa is probably influenced by
socio-demogtraphics and geographical factors.!'® Our
prevalence rate was equally lower than 78.9% in Sokoto,’
81.7% in Kano,? and 96.0% in Kano,! in North-
western Nigeria. The high prevalence rates in these other
studies compared to our study could be related to
geographical locations of these studies. These studies
were conducted in Northern part of Nigeria, a region
known to have a highest prevalence compared to other
regions of the country.” However, our study was greater
than 23.5% in Nigeria,> 35.7% in Uganda,?? 34.0% in
Debre Tabor,!¢ and 37.6% in Gondar.* The observed

compared to these other studies could be due to patients’
poor eating habit, low socioeconomic status and
geographical location of our study.

Using multivariate logistic regression model, our study
identified H. pylori infection patient with informal
education, low income, eating unwashed
fruits/vegetables, and taken NSAID as factors
associated with risk of H. pylri infection. The
association between informal education and increased
risk of H. pylori infections in this study was consistent
with several other studies.?% 3> The majority of H. pylori
infectious’ patients with informal education in this study
were probably farmers with higher tendency for
indiscriminate eating habits and poor hygiene.?* This link
is critical for the development of catriers and host of H.
Pylori infection. The implication of this finding calls for
population-based screening in people with no formal
education.

Similar to findings in other studies, our study revealed a
statistically significant association between people who
lived below poverty line and risk of H. pylori infection in
them.!l 3> Our study showed that people who lived
below poverty level were 1.393 times more likely to have
H. pylori infection compared with those with high
income. This is comparable with recent study by Mabeku
et al who found 79.09% of subjects with low income

level to have H. pylori infections.!® The rural dwelling in
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our study is typified by lower income group and poor
eating habits as found in other Sub-Sahara African
countries.’® The present study further supports the
notion that H. pylori infection is a disease of poverty.!
Obyviously,
could provide targeted intervention at controlling the
rate of H. pylori infection. In contrast to this finding,
study by Altamini et al found no association between

the alleviation of poverty in this setting

income level and risk of contracting H. pylori infection. >
The current study showed rural dwellers with habit of
eating unwashed fruits/vegetables were 3.892 times
more likely to be infected with H. pylori infections and
was comparable to finding in another study.' Study by
Yuan et al hypothesize that unwashed vegetables play a
role both as an environmental reservoir of infection and
as a medium in the faecal-oral transmission of H. pylori
infection.® Faecal-oral and oral-oral routes ate
considered the most likely routes of transmission of H.

Pylori study had linked

contaminated vegetables as source of infection in

infection.’>  Previous
developing countries.'> H. pylori infection can be
cultivated from the vomitus, stool and saliva of
individuals with infection, indicating the potential risk of
infection via these routes.® 1> It was demonstrated that
those consuming raw vegetables which are often
irrigated with untreated sewage water, had a higher
prevalence of H. pylori infection.¢7> 15

The interaction between people with H. pylori infection
and use of NSAID is complex, poorly defined, and
remain more controversial.'® However, a previous study
by Zhitiao et al showed that people with chronic NSAID
use have H. pylori infection.’” Also, study by Mabeku et
al showed that 73.07% of people with NSAID use had
H. pylori infection.’® Our study found that 77.6 % of
respondents with NSAID use had H. py/ori infection, and
were 2.522 more likely to test positive to H. pylori
infections compared with respondents who did not use
NSAID. While several studies had supported the role of
H. pylori infection in exacerbating the risk of peptic ulcer
disease in several populations, 1617 none of these studies
had revealed the association between increased risk of
H. pylori and use of NSAID. The current study has
bridged this gap.

Limitations:

The cross-sectional design of this study limits the
possibility to determine causality. This study was
hospital-based and therefore limits its generalizability
but probably reflect the pattern of the study population.
We thereby recommend community- based and

longitudinal cohort studies in order to fully understand
the prevalence and associated factors of H. pylori
infection in rural settings. Despite these limitations, the
current study provides distinct information regarding
the prevalence and associated factors of H. pylori
infection in rural settings. These findings are important
for stakeholders
interventions at reducing the incidence of H. pylori

to design appropriate targeted

infections in rural settings.

Implications of findings in this study:

The findings in this study would guide the clinicians and
other stakeholders to screen for H. pylori infection and
the identified associated factors in patients who
presented with GIT symptoms. The findings would also
serve as a template for future intervention studies in
rural settings. Policy makers should recommend targeted
interventions such as improved literacy, poverty
reduction and personal hygiene. This would help to
reduce the transmission of H. pylori infection in rural
Southwestern Nigeria.

CONCLUSION:

The prevalence of H. pyloriinfection in this study is high.
Factors which included patticipants with informal
education, low income, eating unwashed
fruits/vegetables, and taken NSAID wete associated
with increased prevalence of H. pylori infection in the
study setting. The findings would assist the stakeholders
in designing appropriate targeted interventions at
reducing the transmission of H. pylori infection in rural

Southwestern Nigeria.

Declarations:

Ethical approval: Ethical clearance was obtained from
the Ethics and Research Committee (ERC) of the
Federal Teaching hospital Ido Ekiti with approval
number ERC/2024/07/09/1141A

Consent to participate: Written informed consent was
obtained from the participants who voluntarily agreed to
participate in the study. To ensure confidentiality, no
participant’s name was recorded.

Consent for publication: None.

Conflicts of Interest: There is none.

Funding: There is no support in form of funding from
any organization for this research.

Availability of data and materials: The authors
included the data in the submission as supplementary
material.

The Nigerian Health Journal, Volume 26, Issue 2

© The Author(s), 2026. Published by The Nigerian Medical Association, Rivers State Branch.

Downloaded from www.tnhjph.com

Print ISSN: 0189-9287 Online ISSN: 2992-345X 783



Helicobacter pylori infection in rural setting
Tbrabim et al

The Nigerian Health Journal; Volume 26, Issue 2 — June, 2026

REFERENCES:

1. Brigitte I, Mabeku K, Larissa M, Ngampa N, and
Leund;ji H. Potential risk factors and prevalence of
Helicobacter pylori infection among adult patients with
dyspepsia symptoms in Cameroon. Infect Dis 2018,
18 (278): 1-11.

2. Dilnessa T, Amentie M. Original article prevalence
of Helicobacter pylori and risk factors among
dyspepsia and non-dyspepsia adults at Assosa
General Hospital, West Ethiopia: A comparative
study. Ethigpia | Heal Dev 2017; 31(1):1-9

3. Narayanan M, Reddy KM, Marsicano E. Peptic
Ulcer Disease and Helicobacter pylori infection.
Missouri Med. 2018; 115(3): 219-224.

4. Kasew D. Magnitude of Helicobacter pylori among
Dyspeptic Patients Attending at University of
Gondar Hospital, Gondar, Northwest Ethiopia.
Ethiop ] Heal S¢i 2017; 27 (6):1-10

5. Seyi ES. Screening for Helicobacter pylori infection
among undergraduate Students of a Tertiary
Institution using serum Antibody and stool Antigen
Detection Methods,”Enitan Seyi Samsom. Biomed |
Sci Tech Res 2018; 3 (2): 3180-89.

6. Yuan C, Adeloye D, Luk TT, Huang L, He Y, XU Y
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 2020; 6: 185-94

7. Ikobah JM, Uhegbu K, Ikwuagwu E, Adedokun F,
Akpan FM, Okwong EE et al. Prevalence and
associated risk factors for Helicobacter pylori infection
using stool antigen test among children presenting
to the outpatient hospital in Nigeria. Calabar |
Health S¢i 2024; 7(2): 75-83

8. Odigie AO, Adewole AJ, Ekunwe AA. Prevalence
and factors associated with Helicobacter pylori among
treatment naive dyspeptic adults in University of
Benin Teaching Hospital, Benin City, Nigeria. Afr |
Clin Exper Microbiol 20205 21 (2): 97-105.

9. Jidda ML, Aiki G, Ibrahim K, Ngaski A, Abubakar
I, Umar A, et al. Prevalence of helicobacter pylori in
students with stomach ulcer attending school of
health technology, Gwadabawa, Sokoto. Int | Trop
Dis Health 2018; 29 (3): 1-7

10. Bello AK, Umar AB, Borodo MM. Prevalence and
risk factors in gastroduodenal diseases in Kano,
Nigeria. Afr | Med Health S¢i 2018;17: 41-46.

11. Smith SI, Ajayi A, Jolaiya TF, Utibeima E.
Prevalence, diagnosis and treatment of H. pylori
infection in Nigeria. Nig | Gastroenterology and
Heparology 2020; 14 (1): 2-10

12. Yau L, He, Q, Peng X, Lin S, Sha M, Zhao S, et al.
Prevalence of Helicobacter Pylori infection in the
general population in Wuzhou, China. A cross-
sectional study. Inf Agents Cancer 2025; 20:1

13. Oti VB, Pennap G, Ochiche D, Abimiku A.
Prevalence and predictor of Helicobacter pylori
infection among patients attending a healthcare
facility in North-Central Nigeria. Asian Pacific | Trop
Dis 2017; 7 (6): 352-355.

14. Wu L, Chen S, Zhang Y, Pan H. The effect of low
concentration of ethanol on gastric adenocarcinoma
cell lines. Archives of Biological Sciences 2014; 66 (1):
317-321

15. Jemilohun AC, Otegbayo JA, Ola SO, Oluwasola
OA, Akere A. Prevalence of H. pylori among Nigeria
patients with dyspepsia in Ibadan. Pan Afr Med |
2010; 6: 18. Doi: 10.11604/pamj.2010.6.18-2911.

16. Jamere T, Tilahun M, Walle G, Yideg G, Agegnehu
A, Tilahun A, et al. Helicobacter pylori infection and its
associated factors among dyspepsia patients
attending Debre Tabor Comprehensive Specialized
Hospital. PLOS ONE 2020; 18 (3): €0279396

17. Kayali S, Manfredi M, Galani F, Bianchi L, Bizzaarri
B, Leandro G, et al. Helicobacter pylori transmission
routes and recurrence of infection State of the art.
Acta Bio Med 2018; 89 (8-S): 72-76. Doi:
10.23750/abm.v89;8-S.7947.

18. Mabeku LBK, Ngampa NMH, Leundji H. Potential
risk factors and prevalence of H. pylori infection
among adult patients with dyspepsia symptoms in
Cameroon. BMC Infect Dis 2018;18:278

19. Almorish MA, Al-absi B, Elkhalifa AME, Elamin E,
Elderdery AY, Alhamidi AH. ABO Lewis blood
group system and secretory status with Helicobacter
Pylori infection in Yemeni dyspeptic patients: a
cross-sectional study. BMC Infect Dis 2023; 23:520

20. Butler EA, Parikh R, Grandi SM, Ray |G, Cohen E.

ABO and Rh blood groups and risk of infection:
systematic review and meta-analysis. BMC Infect
Dis. 2023; 23: 797.
https://doi.otg/10.1186/512879-023-08792-x

. Maria OD, Giovanni MP, Gabrio B, Paolo U.

Dyspepsia; when and how to test for Helicobacter

Pylori infections. Gastroenterol Res Pract 2016; 8463614

22. Kato M, Ota H, Okuda M, Kikuchi S, Satoh K,
Shimoyama T et al. Guidelines for the management
of Helicobacter pylori infection in Japan: 2016 Revised
Edition. Helicobacter 2019; 24 (4): €12597

23. Qiu E, Li Z, Han S. Methods for detection of
Helicobacter pylori from stool sample: current options
and developments. Braz | Microbiol 2021; 52: 2057-
2062.

2

—_

The Nigerian Health Journal, Volume 26, Issue 2

© The Author(s), 2026. Published by The Nigerian Medical Association, Rivers State Branch.

Downloaded from www.tnhjph.com

Print ISSN: 0189-9287 Online ISSN: 2992-345X 784



Lbrahinm et al

The Nigerian Health Journal; Volume 26, Issue 2 — June, 2026
Helicobacter pylori infection in rural setting

24. Opekun AR, Zierold C, Rode A, Block FA, Fiorini
G, Saracino IM et al. Clinical Performance of the
automated LIAISON® Meridian of Helicobacter
Stool Antigen Test. Bio Med Research Int 2020:
7189519.

25. Halland M, Hague R, Langhorst J, Boone JH, Petri
WA. Clinical performance of the H. pylori Quik
Chek ™ and Helicobacter pylori CHECK ™ assays
novel stool antigen tests for diagnosis of
Helicobacter pyloti. Eur ] Clin Microbiol Inf Dis 2021,
40 (5): 1023-1028.

26. Ahmed KB, Ali BU, Borodo MM. Prevalence and
risk factors for Helicobacter pylori infection in gastro-
duodenal disease in Kano, Nigeria. Afr | Med Health
S 2018; 17 (1): 41-44

27. Ekiti State Government-Ekiti State Website about
Ido-Osi. Available from:
https://ekitistate.gov.ng/about-ekiti/local
government/ido-osi/. [Last accessed on 2024 Sep
20]

28. Araoye MO, Subject Selection: Sample size
determination In: Araoye MO. Research
Methodology with Statistics for Health and Social
Sciences. Nathadex Publishers: 2003; 117- 118.

29. Ibrahim AO, Agbesanwa TA, Aremu SK, Bello IS,
Elegbede OT, Gabriel-Alayode OE, et al. Malaria
infection and its association with socio-
demographics, long lasting insecticide nets usage
and hematological parameters among adolescent
patients in rural Southwestern Nigeria. PLOS ONE
2023; 18 (7): €0287723.

30. von Elm E, Altman DG, Egger M, Pocock S],
Gotzsche PC, Vandenbroucke JP, et al. The
strengthening the Reporting of observational
studies in Epidemiology (STROBE) statement;
guidelines for reporting observational studies. Ann
Intern Med 2007; 147: 573-7.

31. Kumurya AS. Serological detection of Helicobacter
Pylori antibodies in patients suffering from gastric
symptoms in Kano, Nigeria. A | Health Res 2015;
3: 352-5.

32. Namyalo E. Prevalence of Helicobacter pylor
infection among patients with Gastrointestinal
Tract (GIT) Symptoms: A Retrospective Study at
Selected Africa Air Rescue (AAR) Clinics in
Kampala, Uganda, from 2015-2019. | Trop Med
2021; 2021: 1-10.

33. Wernly S, Semmler G, Rezar R, Schaffler-Schaden
D, Flamm M, Aigner E. Assessing the association
between H. pylori infection and education status:
implications for screening strategies? Minerva
Gastroenterol 2023; 70:2. Doi: 10.23736/S2724-
5985.23.03404-0.

34, Salem E, Sakr A, Younis F, Mohamed A.

35.

Prevalence of Helicobacter pyloti infection among
farmers and non-farmers with dyspepsia. Egyp |
Occup Med 2019;43 (2):229-224

Aminde JA, Dedino GA, Ngwasiri CA, Ombaku
KS, Mahop-Makon CA, Aminde LN. He/icobacter
Pylori infection among patients presenting with
dyspepsia at a primary care setting in Cameroon:
Sero prevalence, five-year trend and predictors.
BMC Infect Dis 2019; 19:30. Doi:10.1186/512879-
019-36770

36. Altamimi E, Alsharkhat N, Aljawarneh A, Abu

37.

Hamad MDR, Assi AA, Alawneh S et al. Declining
prevalence of H. pylori infection in Jordanian
children, Report from Developing Country. He/iyon
2020; 6: 04416

Zhitiao LV, Fang S, Wang Y. Helicobacter pylori
infection and non-steriodal anti-inflammatory drugs
mediated Gastricc Ulcer: Insights into Efficacy and
strategies for gastroprotective treatments and
diseases management. Jundishapur ] Microbiol.
2025; 17 (11): e151974.
https://doi.org/10.5812/jjm-151974

The Nigerian Health Journal, Volume 26, Issue 2

© The Author(s), 2026. Published by The Nigerian Medical Association, Rivers State Branch.

Downloaded from www.tnhjph.com
Print ISSN: 0189-9287 Online ISSN: 2992-345X

785


https://ekitistate.gov.ng/about-ekiti/local%20government/ido-osi/
https://ekitistate.gov.ng/about-ekiti/local%20government/ido-osi/
https://doi.org/10.5812/jjm-151974

