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ABSTRACT
Rheumatoid Arthritis (RA) is a chronic autoimmune disorder primarily affecting the joints, leading to pain, swelling, stiffness, and eventual loss of function. Hepatitis B and C are liver infections caused by the hepatitis B virus (HBV) and hepatitis C virus (HCV) that can lead to both acute and chronic diseases. The aim of this study was to determine the prevalence of rheumatoid arthritis, hepatitis B and C among elderly subjects that attend pilgrimage center Elele. A total of 589 apparently healthy elderly subjects, aged 60 years and above comprising 246 males and 343 females were recruited for this study. Approximately 3mL of blood was collected and dispensed into a plain container. It was later centrifuged and the serum separated. The Latex Slide Test method was used for the Qualitative determination of rheumatoid factor (RF) in human serum, while rapid immunochromatographic test strips were used to assay for hepatitis B and C. A total of 23(3.9%) were positive to rheumatoid arthritis while 566 (96.1%) were negative. For hepatitis B, and hepatitis C, 3 (0.5%) were positive while 586 (99.5%) were negative in the study population. The comparative prevalence of Rheumatoid arthritis (RA) in male and female population showed that the females 16 (4.66%) had more prevalence than the male population 7 (2.8%). There was no significant difference between the gender based prevalence of Rheumatoid arthritis in the study population (X2 = 1.000, p = 0.317).On the Occurrence of Hepatitis B and C in the study population, the overall prevalence stood at 3 (0.50%) for both hepatitis B and C. The gender based prevalence of Hepatitis B showed that male had more occurrences (0.81%) than the female (0.29%), while the reverse was the case for gender based prevalence of Hepatitis C, with the females having more occurrences (0.56%) than the males (0.40%). There was no statistical difference comparing the prevalence of hepatitis B and C amongst both genders. Although the prevalence was generally low in this study, the findings from this research underscore the significant burden posed by these chronic conditions in individuals who are old. There is need to sustain awareness on the prevalence of these disease among the elderly population, as they can contribute to reduced quality of life, increased morbidity and health system strain, particularly in resource-limited settings where early diagnosis and long-term management are limited. Improving access to diagnostic services, vaccination for HBV and timely medical care are critical for managing disease progression and preventing complications. Further research and sustained health interventions targeting this population are strongly recommended.
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INTRODUCTION
The term rheumatoid comes from two Greek words Rheuma meaning “flow” or “stream” and Eidos meaning “form” or “shape”. Arthritis from the Greek word arthon meaning “joint”. It was coined by an English physician, Alfred Baring Garrod. Rheumatoid arthritis (RA) is a chronic autoimmune disease which has an effect on millions of the world population, causing joint inflammation, pain progressing to larger joints, most often the bones and cartilage of joints are destroyed so also tendons and ligaments weakens. All these damages cause bone erosion and various deformities which are usually very painful resulting to disability in walking and the elderly is significantly affected impacting negatively on the quality of life and healthcare (Venetsanopoulou et al., 2023).
It has a significant progressive morbidity, often characterizes by joint inflammation, rheumatoid factor and anti-citrullinated protein antibody (ACPA) production (American College of Rheumatology (2015). Genetic and environmental factors are involved in the menace of this disease, therefore accurate prevalence data is crucial for healthcare planning and disease management .The  onset  of Rheumatoid  arthritis is  present with  persistent cellular  activation  leading  to  autoimmunity  and  immune complexes in joints and other organs where it manifests. The synovial membrane is the initial site of disease, where swelling and congestion lead to infiltration by immune cells. The progression  of  RA comes  in  three  phases; an  initiation phase  (due  to  non-specific  inflammation),  an  amplification phase  (due  to  T  cell  activation),  and  chronic  inflammatory phase, with tissue injury resulting from the cytokines, IL–1, TNF-alpha  and  IL–6 (Eledo et al.,2020).
Hepatitis B sometimes called Hep B or HBV is a liver infection caused by the hepatitis B virus (HBV) that can lead to both acute and chronic diseases (Scarborough et al., 2010). It is transmitted through contact with infected blood and body fluids, often from mother to child during birth. This virus was initially called the "Australia antigen" because it was identified in an Australian aborigine's blood sample (Blumberg et al., 1965). Hepatitis B is life threatening liver disease caused by highly contagious blood borne viral pathogen known as hepatitis B virus (HBV). The HBV infection is one of the principle causes of severe liver disorders, including hepatocellular carcinoma, cirrhosis and end stage liver disease (Saeed et al., 2014)
Hepatitis C virus (HCV) was discovered by Michael Houghton, Harvey Alter, and Charles Rice in the year 1989. Hepatitis C is a viral infection which causes   inflammation that damages the liver. It usually doesn’t go away without treatment, and it can cause serious liver damage over time though many people don’t have symptoms and don’t know they have it. This virus spreads primarily through blood, gotten by coming into contact with blood from someone infected with the hepatitis C virus (HCV). Transmission often occurs when people share needles for injecting drugs. Hepatitis C virus (HCV) is blood borne pathogen which causes severe liver disorders, including hepatocellular carcinoma, hepatic steatosis, liver cirrhosis, end stage liver disease and various metabolic disorders. HCV has been classified into the genus hepacivirus of the family Flaviviridae. It was identified as a positive stranded RNA molecule related to Togaviridae or Flaviviridae (Chevaliez et al., 2006). 
The global burden of chronic diseases among the elderly is steadily increasing, with rheumatoid arthritis (RA) and viral hepatitis (HBV and HCV) emerging as critical contributors to morbidity and mortality in aging populations. Rheumatoid arthritis, an autoimmune inflammatory disorder primarily affecting the joints, is increasingly diagnosed in older adults, a subset referred to as elderly-onset rheumatoid arthritis (EORA), with evidence suggesting a unique clinical presentation and more complex disease management in this demographic (Marmelzat et al., 2023; Smolen et al., 2023). Simultaneously, chronic hepatitis B and C infections continue to affect millions of people globally, with older adults bearing a significant proportion of the disease burden, often due to historical exposure to unsterile medical practices, lack of early screening, and waning immunity (Polaris Observatory, 2023; WHO, 2024).
Globally, 296 million people were living with chronic HBV infection in 2022, and about 58 million people were chronically infected with HCV (WHO, 2024). Africa carries a disproportionately high burden of hepatitis. The region accounts for over 25% of global HBV infections, with an estimated 81 million people chronically infected (WHO, 2024). Prevalence rates for HBV range between 6–12% in different African countries. For HCV, estimates suggest a regional prevalence of about 1–2.5%, with some hotspots reporting higher rates (Blach et al., 2023). Nigeria is hyperendemic for HBV, with a national prevalence estimated between 8% and 12%, making it one of the highest-burden countries globally (Olayinka et al., 2021). The prevalence of HCV is lower, ranging from 1% to 2.2%, although recent studies suggest pockets of higher endemicity among high-risk groups such as people who inject drugs, patients undergoing dialysis, and people with HIV (Baba et al., 2020) In Rivers State, located in the Niger Delta region, hepatitis B and C remain public health threats. Regional studies indicate an HBV prevalence between 8% and 14%, depending on the population sampled (e.g., pregnant women, students, blood donors), which is consistent with national trends (Ejele et al., 2022). HCV prevalence in Rivers State is generally lower but not negligible, typically ranging between 0.5% and 2.5% (Aminu et al., 2021).
In low- and middle-income countries such as Nigeria, the intersection of these diseases in the elderly population remains understudied. The elderly are particularly vulnerable due to age-related immune decline, poor access to healthcare, and increased exposure to risk factors such as unsafe injections and traditional medical practices. (Olayinka et al., 2021; Baba et al., 2020; Adelowo et al., 2017). The absence of comprehensive epidemiological data on the co-prevalence of RA, HBV, and HCV in the elderly limits the ability of health policymakers and clinicians to design targeted screening, treatment, and prevention strategies. This data gap is particularly pronounced in regions such as Nigeria and sub national areas like Rivers State, where socio-cultural and infrastructural challenges further complicate health interventions. Without addressing this issue, older adults may continue to experience delayed diagnoses, inappropriate management, and poorer health outcomes.
The elderly population is steadily increasing worldwide, with projections indicating that by 2050, individuals aged 60 years and above will constitute more than 20% of the global population (World Health Organization, 2024). This demographic shift is accompanied by a rising burden of age-associated chronic diseases, particularly rheumatoid arthritis (RA) and chronic viral hepatitis B (HBV) and C (HCV). These conditions significantly impair quality of life, increase healthcare utilization, and contribute to morbidity and mortality in older adults. Rheumatoid arthritis, especially elderly-onset rheumatoid arthritis (EORA), presents with atypical symptoms and is often under diagnosed or misdiagnosed in older populations due to symptom overlap with other degenerative joint diseases. Its prevalence in the elderly ranges from 2% to 5% globally, with more severe disease progression and co morbidities noted in this age group (Marmelzat et al., 2023; Smolen et al., 2023).
Despite this, limited data exists on the co-prevalence and interaction of RA, HBV, and HCV in elderly populations, particularly in Nigeria and its regions such as Rivers State, where healthcare disparities and socio-cultural factors further complicate diagnosis and treatment. Therefore, there is an urgent need to investigate the prevalence and potential overlap of rheumatoid arthritis, hepatitis B, and hepatitis C among elderly subjects. Understanding this burden is essential for informing integrated care models, improving screening protocols, and guiding public health resource allocation for Nigeria’s aging population.
 Aim
The aim of this study was to determine the prevalence of rheumatoid arthritis, hepatitis B and C among elderly subjects that attend pilgrimage center Elele.
Objectives
a. To Determine the prevalence of rheumatoid arthritis hepatitis B and C among the elderly subjects
b. To compare the prevalence of rheumatoid arthritis, hepatitis B and C between the male and female subjects
.

MATERIALS AND METHODS
Study area
The area of study designated for this research purpose is Pilgrimage center, Elele with an estimated population of 20,620. Located in Ikwere Local Government of Rivers state in Nigeria with Latitude: 5.1833N, Longitude: 6.7667E (Wikipedia).
Study population
In view of this work, the population targeted with the sole aim of this research were the elderly, age; 60 years and above attending pilgrimage center, Elele with an estimated number of 589 subjects.
Study design
A completely randomized experimental design would be adopted to recruit elderly men and women who will give consent for the purpose of this research study.
Study Criteria
Inclusion criteria 
Subjects with active case of waist and joint pains, 
Subjects 60years of age and above, 
Subjects who attend pilgrimage center Elele, 
And those who willingly gave consent.
 Exclusion criteria
Those with severe case of co morbidities which may include diseases like cancer and HIV were also excluded. Subjects with recent cases of current infections affecting the bones and cases of recent joint surgery, and those who refused consent.
Ethical considerations
Informed consent was obtained from the subjects. Ethical approval was obtained from the Ethics committee of Madonna University Teaching Hospital.
Sample collection
Blood sample (3mL) was collected using aseptic venipuncture method into a sterile plain container and labeled appropriately. The blood samples were separated by centrifugation and the serum carefully transferred into a sterile plain container using pasture pipette and labeled correctly. The sera were stored at 2-8 degree Celsius pending analysis for rheumatoid arthritis, hepatitis B and hepatitis C. 
Laboratory methods
 Latex Slide Test for the Qualitative and Semi-Quantitative Measurement of RF In Human Serum. (Beduleva et al., 2020 ).
Principle: If rheumatoid factor is present in the patient's blood it attaches to the IgG coating the latex particles this is an immunologic reaction between the Rheumatoid Factor (RF), a macromolecular molecule globulin found in serum and the corresponding lgG coated onto finely dispersed polystyrene latex particles causing clump also called agglutination. Agglutination which is considered a positive reaction that indicates the presence of rheumatoid factor at a detectable level.
Procedure: Qualitative Test
Brought the reagents and specimen (the serum) to room temperature just before use. Shook the RF-latex reagent gently to obtain uniform suspension. Placed one drop of RF positive control on one side of the reaction slide. Equally placed a drop of RF Negative Control on the other side of reaction slide. Using a serological pipette, placed 40l of the undiluted specimens on successive fields using different tip for each sample. Added one drop of RF latex reagent to each test field, Using the stirring sticks, mixed and spread evenly around the reaction slide. The test slide was rocked gently while observing for clumps under a visible light source.
A positive reaction was indicated by an observable clump on the reaction slide while a negative reaction was indicated by a uniform milky suspension with no agglutination
 HBsAg RAPID TEST STRIP
Principle: The HBsAg test is a one-step immunochromatographic assay based on the antigen capture or "Sandwich" principle. The method uses monoclonal antibodies conjugated to colloidal gold and monoclonal antibodies immobilized on a nitrocellulose strip in a thin line. The test sample flows laterally through an absorbent pad where it mixes with the signal reagent. If the sample contains HBsAg, the colloidal gold-antibody (mouse) conjugate binds to the antigen, forming an antigen-antibody-colloidal gold complex. The complexes then migrate through the nitrocellulose strip by capillary action, which are stopped by an immobilized antibody zone forming a pink-purple line.
Procedure: Brought the sample (serum) and HBsAg Strip to room temperature prior to testing. Took the test strip from the pouch and placed it on the working bench. Using a sterile pipette,2 drops of the serum is added to the area indicated with “⇐”on the strip pad. Left the strip undisturbed until a control line (the upper part in the Reaction Zone) is fully formed and allow for 20 minutes then the result taken. Strong positive reaction will be visible within 10 minutes by a distinct pink-purple line formed at the end (test line) and in the upper part (control line) of the Reaction Zone, indicating that the sample contains Hepatitis B surface Antigen. If a distinct pink-purple line is formed only at the upper end of the Reaction Zone (control line), the test result is negative.
HCV- RAPID TEST STRIP METHOD (Xiang et al., 2012)
Principle: HCV Test Strip (Serum/Plasma) is a lateral flow chromatographic immunoassay based on the principle of the double antigen–sandwich technique. The membrane is coated with recombinant HCV antigen (core, NS3, NS4, NS5) on the test region of the strip. During testing, the serum or plasma specimen reacts with the HCV antigen (core, NS3, NS4, NS5) gold conjugate. The mixture migrates upward on the membrane chromatographically by capillary action to react with recombinant HCV antigen on the membrane and generate a pink-purple line at test region, and the presence of this pink-purple line indicates a positive result, while its absence indicates a negative result.
Procedure:  Brought the sample (serum) and HBsAg Strip to room temperature prior to testing. Took the test strip from the pouch and placed it on the working bench. Using a sterile pipette, 2 drops of the serum is added to the area indicated with “⇐”on the strip pad and left undisturbed for 20minutes.The appearance of a distinct pink-purple line at the test region marked 'T' (test line) and the control region marked 'C' (control line) indicates the test is positive, indicating that the sample contains Hepatitis C Antibody while on the other hand, if a distinct pink-purple line is formed only at the control region marked 'C' (control line) the test result is negative.
 Data Analysis
Statistical analysis was performed using SPSS version 25. The collected data were categorized and summarized using descriptive statistics, including frequencies and percentages to represent the distribution of variables. Inferential analysis was conducted using the Chi-square (χ²) test to examine associations between categorical variables, such as the prevalence of infections across gender. A significance level of p ≤ 0.05 was adopted to determine statistical significance where applicable

RESULTS
Table 1 Represents the prevalence of Rheumatoid Arthritis, Hepatitis B, and C among Elderly subjects. The positive and negative percentages as well as frequencies of the parameters among the 589 subjects are as follows: Subjects Positive for RF has a percentage of 3.90% with a frequency of 23, while the negative subjects have 96.10% and a frequency of 566. On the other hand, subjects Positive for HBV has a percentage of 0.50% with a frequency of 3. Whereas those negative for HBV have 99.50% and a frequency of 586. Positive subjects for HCV have 0.50% and a frequency of 3, Negative subjects has 99.50% with a frequency of 586.

Table 2 Represents the Comparative Prevalence of Rheumatoid Arthritis and Viral Hepatitis among 246 Elderly Male and 343 Female subjects. For the Male subjects, 7(2.84%), 2(0.81%), and 1(0.40%) were positive for RF, HBV and HCV respectively. For the females, 16(4.66%), 1(0.29%) and 2(0.56%) were positive for RF, HBV and HCV respectively. There was no significant different between the male and female subjects (p>0.05)
Table 1: Prevalence of Rheumatoid Arthritis, Hepatitis B, and C among Elderly Subjects 

	Parameters
	Positive
	Negative

	
	Frequency (n)
	Percentage (%)
	Frequency (n)
	Percentage (%)

	RF
	23
	3.90
	566
	96.10

	HBV
	3
	0.50
	586
	99.50

	HCV
	3
	0.50
	586
	99.50





Table 2: Comparative Prevalence of Rheumatoid Arthritis and Viral Hepatitis among Elderly Male and Female Subjects 

	Parameters
	Male
	Female
	Chi square
	P value

	
	Frequency (n)
	Percentage (%)
	Frequency (n)
	Percentage (%)
	
	

	RF
	7
	2.84
	16
	4.66
	1.000
	0.317

	HBV
	2
	0.81
	1
	0.29
	NA
	NA

	HCV
	1
	0.40
	2
	0.56
	NA
	NA




DISCUSSION 
The findings from this study highlight the significant health burden posed by rheumatoid arthritis (RA), hepatitis B (HBV), and hepatitis C (HCV) among the elderly population in Nigeria and the broader African context. While these diseases are prevalent across all age groups, their impact in older adults is of particular concern due to age-related immune decline, co morbidities, and delayed diagnosis. Rheumatoid arthritis, a chronic autoimmune disorder, although less prevalent than infectious diseases, presents serious functional limitations among the elderly. The delayed diagnosis of RA in elderly populations often leads to joint deformity and systemic complications, especially in settings lacking adequate rheumatologic care.
The overall prevalence of rheumatoid arthritis in the study population was 23 (3.90%), while 575 (96.15%) were negative. This finding was slightly higher than the studies by Adeloye et al. (2015), who established that Rheumatoid arthritis (RA) prevalence in Africa ranges from 0.06% to 2.5%. It is also higher than the findings by James et al. (2023) who reported that in Western Sub-Saharan Africa, RA prevalence among adults who were 60 years and older was 0.16% in 2021, and 0.15% for the same age group in Eastern Sub-Saharan Africa. The comparative prevalence of Rheumatoid arthritis (RA) in male and female population showed that the frequency was higher in females, where 16 (4.66%) were positive than males with prevalence 7 (2.84%). There was no significant difference between the gender based prevalence of Rheumatoid arthritis in the study population (X2 = 1.000, p = 0.317).
On the Occurrence of Hepatitis B and C in the study population, the overall prevalence stood at 3 (0.50%) for both hepatitis B and C. The gender based prevalence of Hepatitis B showed that males had more frequency of occurrence (0.81%) than the females (0.29%), while the reverse was the case for gender based prevalence of Hepatitis C, with the females having more frequency of occurrence (0.56%) than the males (0.40%). There was no statistical difference comparing the prevalence of hepatitis B and C amongst both genders. The overall finding from this study showed a low prevalence of hepatitis B and C. These findings were slightly lower than the research by Yusuf et al., (2022), who reported that elderly patients in Nassarawa State between the ages of 60–75 years showed a HCV prevalence of 2.2% and HBV prevalence of 8.1%. The findings from our study however, does not support the research by Nwokediuko et al., (2023), who observed that older adults (60+) had significantly higher rates of hepatitis C virus infection (5.7%) compared to younger populations. It is also not consistent with the 10-year retrospective analysis by Al-Mustapha et al., (2021), who reported slightly higher HCV prevalence among individuals ≥60 years.
Chronic viral hepatitis remains a major concern. Hepatitis B is endemic in Nigeria, and elderly adults remain at risk due to past exposure and lack of vaccination during early life. Hepatitis C, though less prevalent, has shown incidence among the elderly, possibly due to medical procedures in earlier decades without proper sterilization practices (James et al., 2023). Liver complications such as cirrhosis and hepatocellular carcinoma are more likely in this age group due to long-term viral persistence. These findings underscore the need for age-targeted screening programs, improved access to diagnostics, and integration of geriatric care into national health frameworks. The limited data available on elderly-specific prevalence calls for more epidemiological research with age-disaggregated analyses, especially in rural areas where health services are less accessible. Furthermore, the interplay of autoimmune and infectious conditions in older adults suggests that a multidisciplinary approach is necessary. Public health strategies must prioritize education, HBV vaccination among unprotected elderly, and affordable access to antiviral and disease-modifying treatments. With increasing life expectancy in Africa, these chronic conditions are expected to place even greater strain on healthcare systems. Addressing RA, HBV, and HCV among the elderly is essential for improving quality of life and reducing healthcare costs associated with late-stage complications. This study emphasizes the urgent need for proactive policies and tailored interventions targeting the unique vulnerabilities of the aging population in Nigeria and across sub-Saharan Africa.
CONCLUSION 
The prevalence of rheumatoid arthritis (RA), hepatitis B (HBV), and hepatitis C (HCV) among the elderly population represents a growing public health concern in Nigeria and across Africa. Although the prevalence was generally low in this study, the findings from this research underscores the significant burden posed by these chronic conditions in individuals aged 60 years and above. There is need to sustain the low prevalence of this disease among the elderly population, as they can contribute to reduced quality of life, increased morbidity, and health system strain, particularly in resource-limited settings where early diagnosis and long-term management are limited. Improving access to diagnostic services, vaccination for HBV, and timely medical care are critical for managing disease progression and preventing complications. 
RECOMMENDATIONS
Community-Based Screening and Surveillance Programs should be strengthened as well as enhanced Public Health Education and Vaccination Campaigns. Early identification of asymptomatic or undiagnosed cases of RA, HBV, and HCV is critical for timely medical intervention and for preventing long-term complications. Further research and sustained health interventions targeting this population are strongly recommended.

CONTRIBUTION TO KNOWLEDGE
This study on the prevalence of RA, HBV, and HCV among elderly subjects will help inform public health policies and elderly-specific healthcare programming, guide targeted screening and preventive strategies; including vaccination, early diagnosis, and treatment access, and explore possible associations or co-morbid patterns among autoimmune and infectious diseases in aged populations. Also, it will help bridge current knowledge gaps and enhance the formulation of integrated care models tailored to the unique needs of elderly Nigerians
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