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ABSTRACT 

Helicobacter pylori (H. pylori) is a Gram-negative bacterium capable of colonizing the pyloric region of the stomach, and 

induces chronic gastric infection. It is closely related to gastrointestinal diseases such as gastritis, gastric ulcer, and gastric 

cancer. Notably, this bacterium has achieved pandemic magnitudes, infecting over half of the global population. This study 

sought to investigate the prevalence of Helicobacter pylori infection among patients presenting with dyspepsia at a primary 

healthcare facility in Ado-Ekiti, Ekiti State, utilizing non-invasive diagnostic procedures. Two hundred samples comprising 

of 100 stool and 100 blood samples were collected from voluntary participants. H. pylori infection was evaluated using non-

invasive diagnostic techniques. A structured Questionnaire was employed to obtain socio demographic information. The data 

was analyzed using Statistical Package for Social Sciences (SPSS) version 22.  Chi square was used to test associations 

between various characteristics. The results revealed that 82 (82%) were positive using Serum antibody detection. In contrast, 

60 (60%) tested positive using the stool antigen test. For Serum antibody detection, specificity, sensitivity and accuracy were 

33.3%, 97.6%; 86.0% respectively while stool antigen detection was 52.5%, 80.0% and 69.0% respectively. Data revealed 

that gender of the participants has no significant relationship with H. pylori infection. Participants aged 20-24 years had the 

highest prevalence of H. pylori infection. Identifiable risk factors include: past history of H. pylori infection or gastric 

diseases, living standards and Lifestyle as well as diet. This study showed a high seroprevalence of H. pylori infection in 

dyspeptic patients attending Tertiary health care facility in Ado Ekiti. Improving living standards and establishing national 

guidelines for eradication can possibly aid the control of this infection. 
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INTRODUCTION 

Helicobacter pylori (H. pylori) is a diminutive, Gram-

negative bacterium measuring 0.5-1 µm in width and 2-4 µm 

in length, with a distinctive short helical, S-shaped 

morphology. Colonizing the pyloric region of the stomach 

infecting over half of the global population. H. pylori is a 

significant contributor to various gastrointestinal diseases, 

including chronic active gastritis, gastric ulceration, mucosa-

associated lymphoid tissue (MALT) lymphoma, gastric 

cancer, and functional dyspepsia (Savoldi et al., 2018; 

Marais et al., 2019). Although the exact mechanism of 

Helicobacter pylori transmission remains elusive, research 

indicates that the fecal-oral and oral-oral routes, potentially 

mediated by contaminated water or food, are major 

contributors to infection (Brown, 2000). The prevalence of 

Helicobacter pylori infection exhibits substantial 

geographic, demographic, and socioeconomic disparities. 

Specifically, developing countries, including Nigeria, 

reports significantly higher infection rates compared to 

developed nations (Hooi et al., 2017). The pathogenesis of 

gastro-duodenal diseases has been unequivocally linked to 

H. pylori infection (Kusters et al., 2006). Consensus 

guidelines from international authorities emphasize that H. 

pylori eradication would yield significant clinical benefits, 

including reduced incidence rates of gastroduodenal diseases 

and gastric cancer, as well as prevention of new infections in 

subsequent generations thus for Helicobacter pylori 

infection management, clinicians are adopting non-invasive 

diagnostic methods (Ford et al., 2020) The "test-and-treat" 

strategy is now a recommended approach (Malfertheiner et 

al., 2012). Helicobacter pylori infection diagnosis has been 

enhanced by the development of Stool Antigen Tests 

(SATs), a non-invasive diagnostic modality. SATs exhibit 

remarkable accuracy, akin to serological methods 

(Shimoyama, 2013). The adoption of non-invasive test-and-

treat strategies in Primary Health Care settings has gained 

widespread acceptance, enhancing early disease detection 

and effective control (Valiant et al., 2013) This study sought 

to investigate the prevalence of Helicobacter pylori among 

patients presenting with dyspepsia at a primary healthcare 

facility in Ado-Ekiti, Ekiti State, utilizing non-invasive 

diagnostic techniques. 

METHODS 

Study Area 

This study was carried out in a Primary Health care Facility 

in Ado -Ekiti, Ekiti State between June and November, 2023.  
 

Study Population  

Consenting Participants presenting with dyspepsia within 

the aged 15 years and above were recruited for this study. 

 

Sample Size 

The Fischer’s formula for calculating sample size for cross-

sectional study was used. This was calculated using the 
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prevalence rate of the study carried out by (Jaft et al., 2021). 

A total of 200 samples comprising of 100 blood and 100 

stool samples were collected from participants presenting 

with dyspepsia.  

 

Structured questionnaire 

A structured questionnaire was employed to obtain 

necessary information on the socio demographic data. 

 

Helicobacter pylori Antigen Test Procedure 

Stool: The specimen bottle was given to each student a day 

prior to collection of fecal samples. The stool samples were 

collected from each student and analyzed immediately. 

Small piece of stool was transferred into1 ml of Sample 

Treatment Solution in a test tube and mixed thoroughly. The 

H. pylori Antigen Rapid test was done following standard 

procedures for the detection of H. pylori antigens as 

recommended by the Manufacturer. The Onsite 

ProMed® H. pylori Antigen Rapid test is a lateral flow 

chromatographic immunoassay for the qualitative detection 

of H. pylori antigen in human fecal specimens. 

 

Interpretation of Results 

Positive Result: Two colored bands appeared on the 

membrane. One band appears in the control region (C) and 

another band appeared in the test region (T). Negative 

Result: only one colored band appeared in the control region 

(C). No apparent colored band appeared in the test region 

(T).  

 

Helicobacter pylori Antibody Test 

Serum Sample: 5mLs of whole blood were collected from 

participants into plain bottles. Serum was separated and 

refrigerated. The test cartridge was placed on a clean, flat 

surface. The test device was labelled appropriately. Using 

sterile pipette, few drops of Serum was placed into the 

sample well.  One drop of sample diluent was added 

immediately. Results was read in 15 minutes.  

Interpretation of Results  

Positive Result: Two colored bands appeared on the 

membrane.  One band appears in the control region (C) and 

another band appeared in the test region (T). The positive 

results showed that the anti- Helicobacter pylori antibody 

was contained in the specimen. Negative Result: only one 

colored band appeared in the control region (C). No apparent 

colored band appeared in the test region (T). The negative 

results showed that the anti -Helicobacter pylori antibody 

was detected in the specimens.  

 

Data Analysis 

All data were entered into statistical software package for 

social sciences (SPSS software version 22). Descriptive 

statistics was computed to determine frequency and 

percentage. Chi-square or student t-test were employed to 

test associations between various characteristics. Statistical 

significance was set as P-value of < 0.05.  

 

Results 

We examined 100 serum and 100 stool samples, and the 

findings revealed that 82 (82%) were positive and 18 (18%) 

were negative for H. pylori infection using antibody 

detection (Table 1). In contrast, 60 (60%) tested positive and 

40 (40%) tested negative using the stool antigen test. The 

diagnostic performance metrics for serum antibody detection 

were as follows: specificity, 33.3%; sensitivity, 97.6%; and 

accuracy, 86.0%. For stool antigen detection, the metrics 

were: specificity, 52.5%; sensitivity, 80.0% and accuracy 

69.0%. 

 

Demographic analysis showed that 75 (75%) participants 

were female and 25 (25%) were male. Notably, female 

participants exhibited the highest H. pylori antigen 

occurrence, with 84.0% positivity in stool antigen tests, 

followed by 72.0% positivity in male serum antibody tests, 

data revealed that gender of the participants has no 

significant relationship with H.pylori infection (𝜒2 =
0.367/0.157, 𝑝 > 0.05). Age-stratified analysis revealed 

that participants aged 20-24 years had the highest prevalence 

of H. pylori infection, with 48% positivity in stool antigen 

tests and 54% positivity in serum antibody tests, compared 

to other age groups. Furthermore, unmarried respondents 

showed a higher prevalence of H. pylori infection, with 98% 

and 96% positivity rates for stool and serum tests, 

respectively (Table 2). 

 

Table 3 shows that the prevalence of H. pylori infection 

using stool antigen test was found higher among Smokers 

(100%) while the rate of detection among non-smokers was 

59.1%. The highest detection of H. pylori infection was 

found in the stool antigen test among regular alcohol 

consumers (100%) followed by the non- alcohol consumers 

59.8% while lowest was observed among the occasional 

alcohol consumers (56.2%). The highest prevalence of H. 

pylori infection in serum antibody test among the non- 

alcohol consumers was 84.1% followed by the occasional 

alcohol consumers (75.0%).  On the basis of physical 

activity, a significant association was observed between 

physical activity level and H. pylori prevalence. Specifically, 

participants with sedentary lifestyles exhibited the highest 

prevalence (66.7%) in stool antigen tests, while those 

engaging in light exercise demonstrated a substantially 

lower prevalence (18.1%, p < 0.05). 

 

The results in Table 4 indicate that participants with a family 

history of H. pylori infection had high detection rates, with 

67.9% testing positive using stool antigen and 92.0% using 

serum antibody tests. Notably, even among participants 

without a previous diagnosis, 62.3% tested positive for H. 

pylori using stool antigen. Furthermore, 84.6% of 

participants with a past diagnosis tested positive for serum 

antibodies. 
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Table 1    Distribution of Samples among Participants Presenting Symptoms for Helicobacter pylori 

Infection No of 

samples 

Examined 

No of 

samples 

positive 

% No of samples 

negative 

% 

Blood 100 82 82.0 18 18.0 

Stool  100 60 6.0 40  40.0 

Total    200    142    71.0 58   29.0 

  

Table 2 shows the age and gender-related prevalence of H. pylori among the studied population. 

Variable              No of stool samples         No of positive      No of blood samples  No of positive  

                              examined n=100              n = 60 (%)                examined n=100              n = 82 (%) 

Gender 

Male   25  18(30.0)   25                     19(23.0) 

Female   75                         42(70.0)   75   63(77.0)  

Age  

15-19   30  22(37.0)   30                      26(32.0)         

20-24   56                         29(48.0)            56                     44(54.0)           

25 & above            14                         9(15.0)                  14                    12(14.0)            

Marital status 

Single                    95                         59(98.0)             95                     79(96.0) 

Married    5                           1(2.0)                   5                         3(4.0)    

 

Table 3: Assessment of some risk factors associated with detection of H. pylori Infection  

Variable          No of stool samples       No of positive       No of blood samples         No of positive   

                            examined n = 100             n=60 (%)         examined  n=100               n=82(%) 

Smoking habits 

Non-smoker   98  58(59.1)    98                   81(82.6)        

Smoker                                2              2(100)                  2           1(50.0)                                

Alcohol consumption 

Non- consumers              82                   49(59.8)                82                      69(84.1)                      

Occasional consumers   16                    9(56.2)           16           12(75.0)                    

Regular consumers         2                    2(100)              2          1(50.0)                  

Physical activity  

Sedentary              15                10(66.7)              15             13(86.7)               

 (Little to no physical activity) 

Light exercise          66     12(18.1)            66              66(100)             

 (e.g., walking) 

Moderate exercise               11        5(45.5)             11            8(72.7) 

 (e.g., jogging, swimming) 

Intense exercise            8                3(37.5)                 8                        7(87.5) 

(eg. Weightlifting, intense sports 

 

Table 4: Detection H.pylori Infection  among participants with  previous family history of H.pylori Infection 

Variable   No of stool samples     No of positive     No of blood samples         No of positive 

                Examined n = 100               n = 60(%)         examined n=100                n=82(%)    

Family  

history 

   Yes         28                  19(67.9)                28                      26(92.0)          

   No          72                41(56.9)         72                      50(69.4)          

Past  

diagnosis 

   Yes         39               22(56.4)            39             33(84.6)    

   No          61                        38(62.3)                 61              49(80.3)   

 

 

DISCUSSION 

Helicobacter pylori (H. pylori) is a ubiquitous bacterium, 

infecting approximately 50% of the global population, with 

a disproportionately higher prevalence in developing 

countries, including Nigeria. Poor socioeconomic and poor 

sanitary conditions in these developing countries have been 

linked to the high prevalence of H. pylori (Bello et al., 2018). 

The critical role of H. pylori in the pathogenesis of 
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gastroduodenal diseases, particularly gastric ulcers, 

necessitates active detection and treatment in affected 

patients (Choe et al., 2021).  

 

In this study, the prevalence of H. pylori among the patients 

as determined by the rapid serum antibody test was 80.6%. 

The prevalence rate obtained in this study is higher than the 

prevalence rates of 69.6% reported in Abuja, North central 

Nigeria (Duduyemi et al., 2020) and the 63.5% reported in 

Ibadan, South-west Nigeria (Adeniyi et al., 2018). The 

higher prevalence rate observed in this study may be 

attributed to variations in diagnostic methods, population 

demographics, or geographic factors.  The age group 20-24 

carries the highest burden of the infection followed by those 

of 15-19 years of age. Contrary to this, some studies 

opinioned that H. pylori prevalence increased with age (Jaft 

et al., 2021).  Most of the participants in these two age 

groups were patients attending schools with poor sanitary 

facilities and also no access to clean drinking water 

(Mahalanabis et al., 2016). This suggests that the poor 

hygiene at the school increases the chance of infection with 

H. pylori bacteria. The observation in this study that H. 

pylori infectively is high in the younger population suggests 

that the infection was acquired during childhood and early 

adolescence, reaching its peak at adulthood, according to the 

finding of 8, 15  Furthermore, Majority of the participants in 

this study 68(68%) revealed that their source of drinking 

water was Sachet water, 20(20%) Participants reported their 

source of water as tap water while only 9 (9%) reported well 

water as their drinking water source. In addition, regardless 

of the sources, 77(77%) Participants revealed they consumed 

water very often while 23 (23%) Participants also revealed 

they sometimes consume water. The above result depicted 

that the Participants consumed water with utmost 

importance but less food, fruits, and vegetables thus dietary 

habits are of concern, which can instigate the prevalence of 

the H. pylori infection. 

 

The observed high prevalence of H. pylori infection among 

younger participants in this study suggests an association 

with risky eating habits, including frequent consumption of 

food from roadside restaurants with inadequate hygiene 

practices. This age-related trend is consistent with previous 

studies, which have documented a peak in H. pylori 

prevalence during early adulthood, followed by a gradual 

decline among older populations (≥50-60 years) (Shahini et 

al., 2021). The observation in this study that H. pylori 

infectively is high in the younger population suggests that 

the infection was acquired during childhood and early 

adolescence, reaching its peak at adulthood is in agreement 

with other studies (Jaft et al., 2021; Karima et al., 2006) 

However, this study showed that the female population had 

(75.0%) higher prevalence than males (25.0%). The gender 

effects on the prevalence of H. pylori infection in many 

people varied. Brown and his collegues (2000) Reported a 

higher of H. pylori in Males (82.4%) than in females (81.6%) 

(Brown et al., 2000) stated that H. pylori prevalence was 

higher in males (55%) than females (51.4%) (Karima et al., 

2006) and the same was reported by Valiant et al., (2013). 

There are conflicting findings on whether male or female 

have a higher prevalence of H. pylori infection, but there is 

no clear link between the two (Smith et al., 2021). 

 

Furthermore, this study demonstrated that H. pylori infection 

had a higher incidence amongst participants from rural areas 

(40.0%) than from the urban area (2.0%). This low incidence 

among participants from the urban areas compared to the 

rural area could be because our study participants from the 

urban area have a higher social class, with better 

socioeconomic standards to avoid known transmission 

sources such as contaminated water an foods (Wroblewski 

et al., 2016) Participants from the rural areas might be more 

of individuals from low socioeconomic class and are more 

likely to be associated with a low level of education, 

including poor health education. They have more tendencies 

to live in an environment predisposed to fecal contamination 

of food and water, hence the higher prevalence. The 

provision of clear portable water to the rural areas will 

significantly reduce the burden of this infection among them. 

Serological tests cannot discriminate between previous and 

current infections. The sero-prevalence assay’s 1gG 

antibody lasts for up to 3 years or more in the serum even 

after eradicating the organism (Jaft et al., 2021). Therefore, 

there is a need to create awareness for the diseases with 

significant emphasis on the people's food and public health 

hygiene considering its faecal-oral route of transmission. 

This study demonstrates the utility of Stool Antigen Tests 

and serum antibody tests as cost-effective, non-invasive 

diagnostic tools for H. pylori infection, facilitating primary 

diagnosis, treatment assessment and community-

based management. 

 

CONCLUSION 

This study showed a high seroprevalence of H. pylori 

infection in dyspeptic patients attending Tertiary health care 

facility in Ado Ekiti. Furthermore, this study demonstrates 

the utility of Stool Antigen Tests and serum antibody tests as 

cost-effective, non-invasive diagnostic tools for H. pylori 

infection, facilitating primary diagnosis, treatment 

assessment, and community-based management. 

 

RECOMMENDATION 

To improve diagnosis and treatment for dyspeptic patients 

without alarming symptoms, clinicians should consider the 

'Test and Treat Strategy' using easy, non-invasive tests like 

rapid antigen detection and serum antibody tests to detect H. 

pylori infection.  
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