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Prevalence and possible risk factors of Helicobacter pylori infection among adults in Aba, Nigeria

ABSTRACT
Background: Helicobacter pylori (H. pylori) infection is a major public health concern and is strongly associated with various gastrointestinal (GI) disorders, including gastritis, peptic ulcer disease, and gastric cancer. 
Aim: This study aimed to determine the prevalence of H. pylori infection among adults in Aba, Nigeria.
Study design: Cross sectional study design. 
Methodology: A total of 140 subjects aged 20-75 years (mean age: 43.4 ± 15.7 years) were analyzed and screened using rapid serological methods. Participants were categorized based on age, gender, occupation, and the presence or absence of GI symptoms. Blood samples were tested for H. pylori antibodies to determine infection status. The prevalence of H. pylori was assessed and compared across different demographic and occupational groups. 
Results: The overall prevalence of H. pylori infection was 51.4%. Age-specific distribution showed the highest prevalence in individuals aged 38-43 years (75.0%), while the lowest was in the 20-25 age group (27.3%). Males had a slightly higher prevalence (53.3%) than females (50.0%). Occupation-based analysis revealed the highest prevalence among drivers (58.3%) and traders (54.2%), while students had the lowest prevalence (45.5%). Among subjects with GI symptoms, H. pylori were most prevalent in those experiencing gastric pain (57.1%) and diarrhea (53.3%), while asymptomatic individuals had a prevalence of 40.0%. 
Conclusion: The findings suggest that H. pylori infection is significantly associated with GI disorders, with higher prevalence among symptomatic individuals, middle-aged adults, and high-risk occupational groups. Given the asymptomatic carriage of the bacterium in a substantial proportion of individuals, routine screening, early treatment, and preventive measures such as improved hygiene and safe food handling are essential for reducing H. pylori-related complications.
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1. INTRODUCTION
“Helicobacter pylori (H. pylori), formerly referred to as Campylobacter pylori, is a gram-negative, microaerophilic, spiral-shaped bacterium that typically inhabits the stomach” (Alfarouk et al., 2019). “The genus Helicobacter belongs to the Proteobacteria phylum, order Campylobacterales, and family Helicobacteriaceae. Its cells typically measure 2–4 μm in length and 0.5–1 μm in width. Although generally spiral-shaped, the organism may appear rod-like, while coccoid forms develop after extended in-vitro culture or exposure to antibiotics. These coccoid forms cannot be cultivated in vitro and are believed to represent dead cells” (Gide et al., 2019). “The bacterium inhabits the mucous layer of the human stomach and duodenum and can persist for decades if untreated, causing chronic inflammation of the underlying mucosa. It is usually contacted in the first few years of life and tends to persist indefinitely unless treated” (Abioye et al., 2021).
“Numerous elements have been implicated as contributing factors for H. pylori’s ability to colonize and survive in the host’s hostile stomach environment. Among these factors, though not limited to them is (a) the presence of flagella, which enable the bacterium to move through and penetrate the gastric mucus layer; (b) the production of enzymes that break down the protective surfactant coating of the gastric epithelium; and (c) the bacterium’s ability to generate large amount of urease, which neutralizes the highly acidic conductions of the stomach” (O’Connor et al., 2017). “Helicobacter pylori are an important pathogen which is linked to a heavy burden of malignant and non-malignant disorders. The bacterium is classified as a human carcinogen and is strongly associated with gastric cancer, which is the third leading cause of cancer-related mortality globally” (O’Connor et al., 2017).
“Globally, infections with H. pylori are associated with several upper gastrointestinal diseases including gastritis, dyspepsia, peptic ulcer, duodenal ulcers, and gastric cancers such as mucosa-associated lymphoid tissue (MALT), lymphoma and gastric adenocarcinoma” (Najafi et al., 2010). 
In 2015, it was estimated that over 50% of the world's population had H. pylori in their upper gastrointestinal tracts (Hooi et al., 2017). Its prevalence shows significant geographical variation. In many developing countries, more than 80% of the population tests positive for Helicobacter pylori even at a youthful age (Gide et al., 2019). In contrast, prevalence rates in industrialized nations generally remain below 40%, and are notably lower among children and adolescents compared to adults (Gide et al., 2019). “In developing countries, the prevalence of H. pylori is higher in children, due to lower socioeconomic status, poor hygiene, overpopulation and lack of safe drinking water, and in an older patient, the clinical manifestation of H. pylori infection may be mild or unusual, potentially delaying its diagnosis. In older adults, the presence of multiple coexisting illnesses and the use of various medications, particularly those that damage the gastric mucosa or cause bleeding, can increase the risk and severity of complications associated with H. pylori infection” (Rugge et al., 2008). Transmission most likely occurs from one person to another through oral–oral or fecal–oral pathways. Although the initial infection is often without symptoms, clinical manifestations and pathological changes typically develop later in life (Owowo et al., 2019).
[bookmark: _GoBack]“Early detection and eradication of the organism can lead to long term healing of all H. pylori related infections” (Cardaropoli et al., 2014). Hence, it is essential to assess the prevalence of H. pylori infection among adults in Aba, Nigeria, to help reduce the prevalence and impact of diseases associated with the infection.




2. MATERIALS AND METHOD
2.1. STUDY DESIGN 
This is a cross-sectional study designed to evaluate the prevalence of H. pylori infection among adults in Aba, Nigeria.
2.2. STUDY AREA
This study was carried out in Aba, a major urban settlement and commercial hub in Abia State, Southeast Nigeria. Geographically, the city lies on approximately 5°07’ N latitude and 7°22’ E longitude and stands about 205 m above sea level. Aba comprises Aba North and Aba South Local Government Areas, forming a densely populated metropolis surrounded by small towns and villages. The city has an estimated population of about 1,189,000 (2023) and is recognized as the second-largest commercial city in Abia State, ranking 9th nationally by population. The inhabitants are predominantly traders, artisans, farmers, and public or civil servants, reflecting its strong socio-economic and industrial activity. 
2.3. STUDY PUPOLATION 
A total of one hundred and forty (140) blood samples were randomly collected from patients attending Abia State University Teaching Hospital, Aba. 
2.4. SAMPLE COLLECTION 
Two milliliters (2ml) of venous blood were aseptically collected from each patient using a sterile syringe and needle into a clean, dry test tube without anticoagulant. Each sample collected was properly labeled with patients’ names and identification numbers. A questionnaire for their data (age, gender, symptoms, and occupation) was given to them to fill, and each sample was taken to the laboratory and used within an hour.
2.5. PROCESSION OF SAMPLES 
After clotting and retraction, the blood sample was centrifuged at 3000rpm for 5 minutes. The resulting serum was removed. The detection of Helicobacter pylori antibody was carried out using H. pylori antibody Rapid Test Kits produced by Narrow-Care, LOT: 20241030. The material and specimens were brought to room temperature. The foil wrapped pouch was opened, and the cassette removed and placed a flat clean surface. Holding the plastic pipette vertically, a drop of the serum sample was drawn into the specimen well. The result was read in fifteen (15) minutes. Cassettes was disposed safely after testing, and this was done for one hundred and forty (140) subjects.
Principle and interpretation of results: The H. pylori rapid test is a lateral flow, qualitative membrane strip-based immunoassay for the detection of H. pylori antibodies in whole blood, serum or plasma. After sample is placed in the specimen well, it reacts with the H. pylori antigen coated particles in the test kit. If the specimen does not contain H. pylori antibodies, only one colored band will appear on the control region of the cassette, indicating a negative result. If the specimen contains a detectable amount of H. pylori antibodies, one colored band will appear on the control region and another on the test region of the cassette, indicating a positive result. To serve as a practical procedure of control, a colored line will appear in the control (C) region. If there is no appearance of any colored band on the control region of the cassette, this is an indication of possible error in performing the test. The test was repeated using a new device. The color intensity will depend on the concentration of H. pylori antibody present in the sample.
2.6. STATISTICAL ANALYSIS 
Descriptive statistics (percentages) were used to summarize the data and presented in tables. The chi-square test was used to assess associations between categorical variables. The level of statistical significance was taken as p≤ 0.05.



1. RESULTS
0. AGE SPECIFIC DISTRIBUTION OF HELICOBACTER PYLORI AMONG SUBJECTS ANALYZED.
The number of subjects whose blood samples were analyzed for Helicobacter pylori antibodies was one hundred and forty (140). Their age ranged from 20-75years, with an average age of 43.4years and a standard deviation (SD) of 43.4±15.7years. Table 1 shows that the highest rate of H. pylori infection was among the age group 38-43 years (75.0%) followed by the age group 50-55 years (66.7%). Age group 20-25 years recorded the least prevalence (27.3%).
TABLE 1: AGE SPECIFIC DISTRIBUTION OF HELICOBACTER PYLORI AMONG SUBJECTS ANALYZED

	Age groups    No. examined   No. (%) Positive for      No. (%) Negative  for
                                                  H. pylori                         H. pylori                                                                            

	20-25                   22                    6(27.3)                           16(72.7)
26-31                   18                   10(55.6)                            8(44.4)
32-37                   24                   12(50.0)                          12(50.0)
38-43                    8                     6(75.0)                             2(25.0)
44-49                   10                    4(40.0)                             6(60.0)
50-55                   24                   16(66.7)                            8(33.3)
≥56                      34                   18(52.9)                           16(47.1)

	Total                  140                   72(51.4)                          68(48.6)



0. GENDER DISTRIBUTION OF HELICOBACTER PYLORI SUBJECTS ANAYZED.
Out of one hundred and forty (140) subjects whose samples were analyzed, eighty (80) were females and sixty (60) were males. H. pylori infection was higher in males (53.3%) than in females (50%) as shown in table 2.




TABLE 2: GENDER DISTRIBUTION OF HELICOBACTER PYLORI AMONG SUBJECTS ANALYZED

	Gender     No.  Examined     No. (%) Positive for       No. (%) Negative for     .                                                H. pylori                        H. Pylori

	Male                  60                    32(53.3)                           28(46.7)

Female              80                    40(50.0)                          40(50.0)


	Total                 140                   72(51.4)                           68(48.6)




0. DISTRIBUTION OF HELICOBACTER PYLORI BASED ON THEIR OCCUPATION.
Table 3 shows that amongst the subjects, drivers have the highest infection rate (58.3%), followed by traders (54.2%). Farmers and fashion designers had the same prevalence rate (50.0%) and students (45.5%), while teachers recorded the least prevalence (44.4%).
TABLE 3: DISTRIBUTION OF HELICOBACTER PYLORI BASED ON THEIR OCCUPATION

	Occupation       No. examined    No. (%) Positive for     No. (%) Negative for
                                                      H. pylori                         H. pylori    

	Trader                         48                  26(54.2)                             22(45.8) 
Teacher                       18                    8(44.4)                             10(55.6)
Driver                          24                  14(58.3)                             10(41.7)
Farmer                        16                    8(50.0)                              8(50.0)
Fashion designer        12                     6(50.0)                               6(50.0)
Student                       22                  10(45.5)                             12(54.4)      


	Total                          140                 72(51.4)                           68(48.6)



0. DISTRIBUTION OF HELICOBACTER PYLORI AMONG SUBJECTS WITH OR WITHOUT GASTROINTESTINAL SYMPTOMS.
Table 4 shows that the prevalence of H. pylori among subjects presenting with gastric pain is highest (57.1%) followed by subjects presenting with diarrhoea and vomiting (56.02%) then subjects presenting with diarrhea only (53.3%) and those with no symptoms (40.0%). Those presenting with vomiting only had the least prevalence (37.5%).
TABLE 4: DISTRIBUTION OF HELICOBACTER PYLORI AMONG SUBJECTS WITH OR WITHOUT GASTROINTESTINAL SYMPTOMS

	Symptoms       No.                  No. (%) Positive for          No. (%) Negative     .                          s                  examined                    H. pylori                         for  H. pylori

	Diarrhoea only                30                     16(53.3)                              14(46.7) 
Gastric pain only             42                     24(57.1)                             18(42.9)
Vomiting  only                16                       6(37.5)                             10(62.5)
Diarrhoea & vomiting     32                     18(56.02)                           14(43.8)                   
No symptoms                   20                       8(40.0)                            12(60.0)                                  


	Total                                140                     72(51.4)                           68(48.6)




4. DISCUSSION
4.1.	AGE-SPECIFIC DISTRIBUTION OF H. PYLORI AMONG SUBJECTS ANALYZED
Helicobacter pylori are human associated bacteria which cause chronic infection in the stomach and duodenum, including peptic ulcer. The prevalence of Helicobacter pylori infection in this study is 51.4%. This rate aligns with findings from a study in Nnewi, Nigeria, which also reported a prevalence of 51.4% among peptic ulcerative individuals (Chukwuma et al., 2021). However, a global systematic review and meta-analysis indicated that Africa had the highest pooled prevalence of H. pylori infection at 70.1%, with individual countries like Nigeria reporting prevalence as high as 87.7% (Hooi et al., 2017). Comparable international findings further highlight the variability in infection rates. For example, a study conducted in rural Nepal recorded a prevalence of 32.7% among individuals with gastritis, which, although lower than the rates in many African settings, remains higher than those typically reported in Europe and North America (Jaiswal et al., 2021). This suggests that while the prevalence in the current study is significant, it is lower than some regional estimates. 
In this study, H. pylori prevalence varied across different age groups, with the highest infection rate observed in individuals aged 38-43 years (75.0%), followed by those in the 50-55 age group (66.7%) and ≥56 years (52.9%). The lowest prevalence was recorded in the 20-25 age group (27.3%). This pattern suggests a potential increase in H. pylori colonization with age, which is consistent with several epidemiological studies indicating that older individuals tend to have higher prevalence rates due to prolonged exposure and persistent colonization (Hooi et al., 2017). 
The findings of this study align with research from different regions. A study in Nigeria found that H. pylori prevalence increased with age, with the highest rates observed in individuals above 40 years (Chukwuma et al., 2021). This trend has been attributed to cumulative exposure to risk factors such as poor sanitation, contaminated water, and long-term bacterial persistence in gastric mucosa.
However, other studies suggest that H. pylori infection is more common in younger age groups. For instance, research in South Africa reported the highest prevalence in individuals aged 20-29 years, indicating early-life transmission, possibly due to close family contact, poor hygiene, and shared living spaces (Smith et al., 2018). This discrepancy highlights the role of geographical and socioeconomic factors in influencing H. pylori transmission dynamics.
Evidence from global studies, including Malfertheiner et al (2023), indicates that H. pylori is typically acquired in childhood and persists throughout life unless treated. The higher prevalence in middle‑aged and older adults in this study therefore likely reflects chronic, long‑standing infection rather than newly acquired cases. Improvements in sanitation and childhood living conditions over the years may explain the relatively lower prevalence observed in younger adults (20–25 years), a pattern consistent with declining global childhood prevalence due to better socioeconomic and hygienic practices.

4.2.	GENDER DISTRIBUTION OF H. PYLORI AMONG SUBJECTS ANALYZED
The prevalence of H. pylori infection in this study was slightly higher among males (53.3%) than females (50.0%). While this difference is minor and statistically insignificant, it aligns with global trends where H. pylori prevalence varies slightly between genders but does not show a consistent pattern of significant disparity (Hooi et al., 2017).
Several studies have investigated gender differences in H. pylori prevalence, yielding mixed results. A study in Nnewi Nigeria by Chukwuma et al. (2021) found a similar trend, with a marginally higher prevalence in males. Conversely, a meta-analysis of global H. pylori prevalence found slightly higher infection rates in males, particularly in regions with higher overall prevalence (Hooi et al., 2017). A study in Iran, however, found that females had a slightly higher prevalence, attributing it to potential differences in health-seeking behavior and hormonal factors (Eshraghian, 2014). There are habits that may contribute to slightly higher prevalence of H. pylori in men. Males often engage in behaviors that may increase their exposure to H. pylori, such as eating outside the home more frequently, consuming street food, and having poorer hand hygiene compared to females (Smith et al., 2018).
Some studies suggest that estrogen may have a protective effect against H. pylori infection in females by modulating immune responses and gastric acid secretion (Eshraghian, 2014). This may explain why some studies report lower H. pylori prevalence in women. Women are generally more likely to seek medical attention and undergo diagnostic testing for gastrointestinal symptoms than men. This could result in earlier detection and treatment of H. pylori infection in females, potentially lowering their prevalence rates compared to males. Certain occupations, particularly those involving frequent travel, irregular eating habits, and high-stress environments, may contribute to increased H. pylori prevalence in men. 

4.3.	DISTRIBUTION OF H. PYLORI BASED ON OCCUPATION
Understanding occupational differences in H. pylori prevalence is essential for designing targeted public health interventions. The prevalence of Helicobacter pylori in this study varied across different occupational groups, with drivers having the highest infection rate (58.3%), followed by traders (54.2%), teachers (44.4%), farmers (50.0%), fashion designers (50.0%), and students (45.5%). These variations suggest that occupational factors, including work environment, lifestyle, hygiene practices, and access to healthcare, may influence H. pylori transmission and persistence. Research from different regions has shown that occupation plays a role in H. pylori prevalence, particularly in jobs associated with poor sanitation, irregular eating habits, and increased stress. Similarly, a Nigerian study reported a higher prevalence among food vendors and traders, linking it to frequent consumption of street food and inadequate hygiene practices (Chukwuma et al., 2021). Jaiswal et al. (2021) also highlighted lifestyle and hygiene‑related factors—including sanitation, food handling practices, and smoking—as significant contributors to infection risk, supporting the occupational associations observed in this study.
In contrast, some studies have found minimal occupational differences in H. pylori prevalence. A study in Iran showed that professionals and manual laborers had similar infection rates, suggesting that environmental factors and socioeconomic status might be more critical determinants than occupation alone (Eshraghian, 2014). Public health campaigns should target high-risk occupations, such as traders and drivers, promoting proper hand hygiene, safe food handling, and access to clean drinking water. Workers in high-risk occupations should undergo periodic screening for H. pylori to prevent complications such as gastritis and peptic ulcers. Employers, especially in industries with high infection risks, should provide hygiene facilities, encourage regular medical checkups, and educate workers on preventive measures.

4.4.	DISTRIBUTION OF H. PYLORI AMONG SUBJECTS WITH OR WITHOUT GASTROINTESTINAL SYMPTOMS
The distribution of Helicobacter pylori (H. pylori) infection among individuals with and without gastrointestinal (GI) symptoms provides insight into the role of the bacterium in gastric diseases. In this study, H. pylori was detected in 57.1% of individuals with gastric pain, 56.0% of those with both diarrhea and vomiting, 53.3% of those with diarrhea alone, and 37.5% of those experiencing vomiting. Among asymptomatic individuals, the prevalence was 40.0%. These findings suggest that H. pylori infection is more common in individuals experiencing GI symptoms, particularly gastric pain, than in those without symptoms. Several recent studies have reported similar trends in the distribution of H. pylori among symptomatic and asymptomatic individuals. A study conducted in a tertiary hospital in Southwestern Nigeria found that H. pylori infection was more prevalent among dyspeptic patients (73.3%) than among asymptomatic individuals (52.3%), supporting the association between the bacterium and GI symptoms (Oluwole et al., 2024). Likewise, a study in Ethiopia revealed a prevalence of 65.4% among dyspeptic patients and 48.1% among asymptomatic individuals (Abozaid, 2023). These findings align with the current study, where individuals with GI symptoms exhibited a higher prevalence of H. pylori than those without symptoms.
However, some studies have reported high H. pylori prevalence even among asymptomatic individuals. A cross-sectional study in China found that 35.0% of asymptomatic individuals tested positive for H. pylori, with no significant difference between men (35.5%) and women (34.2%) (Li et al., 2022). Similarly, a study in Zimbabwe reported a prevalence of 67.7% among asymptomatic individuals, highlighting the silent nature of the infection in some populations (Mungazi et al., 2018). These findings suggest that while H. pylori is commonly associated with GI symptoms, it can persist in a substantial proportion of individuals without causing clinical manifestations.
Some H. pylori strains, particularly those expressing cytotoxin-associated gene A (CagA) and vacuolating cytotoxin A (VacA), are more virulent and more likely to cause symptomatic infections such as gastritis and ulcers (Oluwole et al., 2024). Individuals infected with less virulent strains may remain asymptomatic despite harboring the bacterium. Differences in immune response play a significant role in whether H. pylori causes symptoms. Some individuals develop chronic inflammation leading to symptoms like gastric pain and diarrhea, while others maintain a balance between the bacterium and their immune system, remaining asymptomatic (Abozaid, 2023). Poor sanitation, contaminated water, and dietary habits influence H. pylori infection outcomes. In regions with high prevalence, such as Zimbabwe and Nigeria, infection often occurs early in life, and individuals may develop tolerance to the bacterium, leading to asymptomatic cases (Mungazi et al., 2018). The presence of other gastrointestinal infections, malnutrition, or underlying conditions like acid reflux and peptic ulcer disease can exacerbate symptoms in H. pylori-infected individuals (Li et al., 2022). This may explain why some individuals in this study presented with symptoms while others did not. The high prevalence of H. pylori among symptomatic individuals reinforces the need for routine screening in patients with persistent GI symptoms, particularly gastric pain and diarrhea. However, the significant proportion of asymptomatic individuals with H. pylori infection underscores the importance of broader screening strategies, as these individuals may still be at risk for long-term complications such as peptic ulcers and gastric cancer.

5.	CONCLUSION AND RECOMMENDATIONS
This study investigated the prevalence of Helicobacter pylori among adults in Aba, with an overall prevalence of 51.4%. The findings revealed variations in H. pylori infection rates based on age, gender, occupation, and the presence or absence of GI symptoms. The highest prevalence was observed among individuals aged 38-43 years and those in high-risk occupations such as drivers and traders. Additionally, H. pylori were more frequently detected in individuals with GI symptoms, particularly those experiencing gastric pain and diarrhea, compared to asymptomatic individuals. These results align with previous studies indicating a strong association between H. pylori infection and GI disorders, particularly in regions with suboptimal hygiene and sanitation conditions. While H. pylori is a major contributor to GI diseases, effective preventive and therapeutic measures can significantly reduce its impact. Improved hygiene, early screening, and adherence to standard eradication protocols are crucial in managing H. pylori infections. Public health initiatives should focus on increasing awareness, promoting safe sanitation practices, and ensuring access to effective treatment to reduce the incidence of H. pylori-related complications.
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