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Abstract  

HIV remains a persistent global health challenge, affecting the immune system and leading to 

significant morbidity and mortality despite advancements in antiretroviral therapy (ART). The 

study carried out a survival modeling of mortality among adult HIV/AIDS patients receiving 

ART at Meru Teaching and Referral Hospital (MTRH) over a five-year period. This 

retrospective cohort study utilized secondary data from hospital records between 2018 and 2022, 

focusing on demographic, socio-economic, and clinical variables. Data was collected on sex, 

age, marital status, substance abuse, employment status, education level, WHO clinical stages, 

CD4 cell count, and co-infection status of the patients. A logistic regression analysis was carried 

out to identify covariates that correspond to determinants linked to increased mortality among 

HIV-positive patients. Odds ratios were used to identify the covariates that can beused to build 

up various statistical prediction models. The age range varied significantly, with a smaller 

percentage falling into younger age groups: 6.7% aged 18-25 years and 10.0% aged 26-35 years. 

The majority were middle-aged, with 24.9% falling into the 36-45 age group and 31.6% between 

46-55 years. Older age groups were also represented, with 17.2% aged 56-65 years and 9.6% 

above 65 years. In terms of gender, 56.9% of participants were female, while 43.1% were 

male.The study results found a notable gender disparity in mortality risk, with male patients 

demonstrating higher odds of mortality compared to females (OR = 1.25, p = 0.032). Age 

emerged as a significant predictor, with each additional year associated with a slight increase in 

mortality odds (OR = 1.02, p = 0.045). Maritalstatus did not significantly influence mortality 

risk. Smoking status was identified as a significant predictor, with smokers exhibiting higher 

mortality risk (OR = 1.40, p = 0.005). Employment status also played a role, with self-employed 

individuals showing marginally lower mortality risk (OR = 0.90, p = 0.041) and unemployed 

individuals facing higher risk (OR = 1.50, p = 0.010) compared to the employed. Educational 

level showed varying mortality risks, with high school education associated with lower risk (OR 

= 0.85, p = 0.030) and tertiary education linked to higher risk (OR = 1.60, p = 0.002) compared 

to no formal education. CD4 cell count inversely affected mortality risk (OR = 0.99, p < 0.001), 

emphasizing its significance as a health marker. Undergoing TB screening was associated with 

reduced mortality odds (OR = 0.70, p = 0.003). WHO stages of HIV infection significantly 

influenced mortality odds, with patients in advanced stages (Stage 3: OR = 1.30, p = 0.015; 

Stage 4: OR = 2.00, p < 0.001) demonstrating higher odds of mortality compared to those in 

Stage 1. 
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Introduction 

Since its emergence in the early 1980s, the Human Immunodeficiency Virus (HIV) has 

posed a formidable challenge to global public health. With an estimated 38 million people 

living with HIV/AIDS worldwide as of 2020, this infectious disease continues to exert a 

profound impact on individuals, families, communities, and healthcare systems globally. 

Despite remarkable progress in HIV prevention, diagnosis, and treatment, the burden of 

HIV/AIDS remains disproportionately high in certain regions, particularly in sub-Saharan 

Africa and parts of Asia (Smith & Johnson, 2023). 

The introduction of Antiretroviral Therapy (ART) in the mid-1990s revolutionized the 

management of HIV/AIDS, dramatically altering the natural history of the disease. ART 

suppresses viral replication, preserves immune function, and significantly reduces the risk 

of HIV-related morbidity and mortality (Denning & Morgan, 2022). Consequently, 

HIV/AIDS has transformed from a fatal illness to a chronic, manageable condition for 

many individuals living with the virus. However, achieving optimal outcomes in HIV care, 

including prolonged survival and improved quality of life, necessitates not only access to 

ART but also comprehensive healthcare services addressing the diverse needs of HIV-

positive individuals. 

Despite the substantial benefits conferred by ART, mortality rates among HIV/AIDS 

patients receiving treatment remain a concern, particularly in resource-limited settings. 

Various factors contribute to increased mortality among this population, spanning 

demographic, socio-economic, and clinical domains(Chia et al., 2022). Understanding 

these determinants is essential for designing effective strategies to reduce mortality, 

enhance treatment outcomes, and improve the overall well-being of HIV/AIDS patients. 



 

 

Demographic characteristics play a crucial role in shaping the health outcomes and 

mortality risks of HIV/AIDS patients under ART. Age, gender, ethnicity, and geographical 

location are among the key demographic factors that influence mortality rates in this 

population,Smith and Jones (2021). 

Similarly, socio-economic factors play a critical role in shaping the health outcomes and 

mortality risks of HIV/AIDS patients under ART, Yang et al., (2021). Socio-economic 

status (SES), education, income, employment, housing stability, and social support 

networks are among the key socio-economic determinants that influence mortality rates in 

this population. 

SES encompasses various indicators of economic well-being, including income, education, 

and occupation, which collectively influence access to healthcare services, treatment 

adherence, and overall health status. Low SES is consistently associated with poorer health 

outcomes and increased mortality among HIV/AIDS patients, reflecting barriers to care 

such as limited financial resources, lack of health insurance coverage, and inadequate 

social support systems. Individuals from socio-economically disadvantaged backgrounds 

are more likely to experience delays in HIV diagnosis, suboptimal engagement in care, and 

higher rates of treatment interruptions, all of which contribute to elevated mortality risks. 

Addressing socio-economic inequalities through targeted interventions, social welfare 

programs, and poverty reduction strategies is essential for improving health outcomes and 

reducing mortality differentials among HIV-positive individuals, Rotanov et al., (2023).  

Clinical factors represent a critical domain of determinants linked with increased mortality 

among HIV/AIDS patients under ART(Jones et al., 2023). Disease stage, treatment 

adherence, coexisting medical conditions, immune status, viral load suppression, 

opportunistic infections, and healthcare utilization are among the key clinical determinants 

that influence mortality rates in this population. 

Despite the progress made in HIV/AIDS treatment, Meru County, Kenya, experiences a 

troubling rise in mortality rates among people living with HIV/AIDS (PLHIV), despite the 

widespread provision of Antiretroviral Therapy (ART). While ART has proven effective in 

suppressing viral loads and improving health outcomes, mortality persists due to factors 

like opportunistic diseases, late HIV detection, lack of follow-up care, and potentially 



 

 

unidentified risk factors unique to Meru County. Despite efforts to monitor program 

performance, understanding the contextual factors and unique threats to PLHIV mortality 

in Meru County remains limited. Previous research has primarily focused on HIV/AIDS 

incidence and adherence to ART, leaving a gap in understanding mortality risk factors 

post-ART initiation, despite the implementation of ART programs at healthcare facilities 

such as Meru Teaching and Referral Hospital (MTRH). 

Recognizing the urgent need to address this gap, there is a call for research to investigate 

determinants linked to increased mortality among PLHIV receiving ART in Meru County. 

This research should comprehensively examine demographic, socioeconomic, and clinical 

factors influencing mortality rates, with a focus on identifying modifiable factors for 

targeted interventions. By bridging this research gap, policymakers, healthcare providers, 

and stakeholders can develop evidence-based strategies to enhance program performance, 

improve treatment outcomes, and ultimately reduce HIV-related mortality in Meru County 

and similar contexts. 

 

Review of related Literature 

Zeng et al., (2019) carried out a study to analyze the survival time of people living with 

HIV/AIDS and related influencing factors in Sichuan province during 1991-2017. The 

statistics were gathered from the Chinese Comprehensive Information Management System 

for HIV/AIDS. According to the findings, there were 143 988 HIV/AIDS patients in total, 

and 30 420 of those cases passed away from AIDS-related illnesses. The median survival 

duration was 11.51 years. Gender, education level, ethnicity, occupation, age, disease 

stage, and CD (4)(+)T cell counts upon diagnosis were found to be significant predictors of 

HIV/AIDS patient survival. 

Kalayu&Tedasse's (2020) study adds to the growing body of literature on the mortality risk 

factors among HIV-positive patients receiving highly active antiretroviral therapy 

(HAART). Their findings align with previous research, highlighting the importance of 

various demographic, clinical, and behavioral factors in influencing patient mortality. The 

cohort study was conducted at Hawassa City Adare Hospital in Ethiopia, involving 330 



 

 

patients who initiated ART between 2008 and 2014. The results demonstrated that age, sex, 

TB status, HIV disclosure, functional status, drug use, initial WHO clinical stage, initial 

weight, and CD4 cell count were all significantly associated with patient survival. 

Specifically, older age, TB co-infection, drug use, higher baseline weight, and lower CD4 

cell counts were identified as significant predictors of mortality.  

Aung et al., (2019) studied the survival rate and mortality risk factors among TB-HIV co-

infected patients at an HIV-specialist hospital in Myanmar. A 12-year retrospective study 

was carried out among the 3598 TB-HIV co-infected patients all aged 15 years and above. 

The study findings showed that 13.7% of the patients died during the period. The survival 

rates of the TB-HIC co-infected patients were 82% at 5 years and 58.1% at 10 years. The 

identified key risk factors for mortality were bedridden, low baseline CD cell count, and 

being on the second-line ART regimen.  

Workie et al (2021) carried out a retrospective cohort study to assess predictors of mortality 

rate among adult HIV-positive patients on antiretroviral therapy at Metema Hospital.ART 

patients were included in a retrospective follow-up research between January 1, 2013, and 

December 30, 2018. A total of 542 patients were included in the study. Data analysis was 

carried out using STATA. The risk of dying and the important death predictors were 

determined using the multivariate Weibull model. The variables that demonstrated 

statistical significance with a p-value of less than 0.05 were determined to be predictive of 

death. The study findings showed that in total, there were 6.7 deaths for every 100 person-

years of observation in the incidence rate. Male gender, stage IV, stage III, TB co-

infection, poor hemoglobin, BMI ≤ 15.4 kg/m2, and viral load > 1000 copies/ml were 

revealed to be significant predictors of death in HIV patients receiving antiretroviral 

therapy.The study concluded that there was a high fatality rate. Male gender, high viral 

load, advanced STAGE (III & IV) infection, co-infection with TB, low body mass index, 

and poor hemoglobin were associated with increased mortality. To lower the death rate 

among HIV patients using ART, special consideration should be given to male patients, 

and extensive public activities are required. 

Birhanu et al., (2021) carried out a study to determine the mortality rate and its predictors 

among adults on antiretroviral therapy at Debre Markos Referral Hospital, in northwest 



 

 

Ethiopia. A retrospective follow-up research was carried out at the hospital between 

February to March 2018. Using a computer-generated simple random sampling, 480 cards 

of patients receiving antiretroviral medication who were enrolled between February 2010 

and January 2018 were chosen. SPSS Version 25 was utilized for administration and 

analysis, and Epi-data Version 4.2 software was utilized for data entry. The death rate was 

about 3.9 deaths for every 100 person-years. The significant predictors included being on 

cotrimoxazole preventive medication, being single, having non-disclosed anemia status, 

being bedridden or ambulatory, having opportunistic infections (OIs), and having co-

infection with tuberculosis (TB).The analysis concluded that the death rate was high. The 

factors that predicted death were cotrimoxazole prophylaxis, anemia, TB coinfection, 

bedridden status, and single status. To lower mortality, it is advised that patients who are 

single, non-disclosed, and non-adherent receive psychological support, close monitoring, 

and early identification and treatment of anemia, TB, and OIs. 

Teshale et al. (2022) conducted a comparison of predictors of mortality among adult 

HIV/AIDS patients undergoing antiretroviral therapy (ART) at Mizan-Tepi University 

Teaching Hospital in Southwest Ethiopia. The retrospective cohort research included 1,285 

HIV-positive patients aged 15 and older who received ART at the hospital between 

September 2007 and January 2015. Over the follow-up period, 273 patients passed away, 

with approximately 32% and 12% of deaths occurring within six months and between six 

and twelve months of initiating highly active antiretroviral therapy (HAART), respectively. 

The results revealed several factors significantly associated with the risk of death among 

HIV/AIDS-infected patients, including concurrent tuberculosis infection, low baseline CD4 

count, low baseline weight, rural residence, drug use, older age, lower educational level, 

higher WHO clinical stages, functional status, and marital status.  

Salih et al. (2023) conducted a meticulous investigation on the predictors of mortality 

among HIV patients who initiated ART at Dubti Hospital in Afar. This five-year 

retrospective cohort study involved 702 HIV/AIDS patients aged fifteen years and above, 

selected from each WHO stage-based stratum using a simple random sampling procedure. 

Patient records were utilized to collect data on sociodemographic characteristics, clinical 

outcomes, and survival status. Data analysis was performed using SPSS Version 21. The 



 

 

study's findings indicated that 82 (11.7%) of the 702 participants died during the follow-up 

period, with an overall mortality incidence rate of 5.81 per 100 person-years. The key 

predictors of mortality included unmarried status, lack of formal education, bedridden 

functional status, advanced WHO stages III and IV, BMI between 16 and 18.4 kg/m², CD4 

cell count below 50 cells/mm³, hemoglobin levels below 8 g/dl, non-use of cotrimoxazole 

prophylaxis therapy, stavudine-based therapy, and zidovudine-based therapy.  

Gebeyehu &Derese (2020) conducted a study to identify the contributing factors to the 

survival time to death among HIV-positive patients receiving antiretroviral therapy (ART) 

follow-up at Attat Referral Hospital in Southern Ethiopia's Gurage Zone. The study 

focused on the number of months between the initiation of ART and the date of death as 

the dependent variable, with gender, age, baseline weight, patient original regimen, 

functional status (bedridden, ambulatory, work), baseline CD4 cell count, and WHO 

clinical stage as predictive variables. The study employed cross-tabulation and regression 

models for data analysis. The study, which included 408 HIV/AIDS patients receiving 

ART, found that approximately 30% of them passed away, while the remaining 70% were 

suppressed. The average patient survival time was 46 months, with 302 patients employed, 

87 ambulatory, and 19 bedridden in terms of functional status. 

Methodology: 

Quantitative analysis was conducted using R, beginning with descriptive analysis to 

characterize both categorical and continuous variables. Subsequently, statistical inference 

was employed to identify key risk factors contributing to mortality. 

To achieve this, logistic regression was performed to identify covariates associated with 

increased mortality among people living with HIV (PLHIV) under ART at MTRH. The 

logistic regression yielded odds ratios, confidence intervals, and p-values for each 

predictor, aiding in understanding the relative impact of factors on participant mortality. 

Determinants of mortality were categorized into demographic, socio-economic, and clinical 

factors. Demographic characteristics included sex, age, and marital status, while socio-

economic factors comprised smoking status, occupation, and education level. Clinical 

characteristics considered were WHO clinical stages, CD4 cell count, and TB screening. 



 

 

This comprehensive methodology ensured rigorous analysis of the data, providing valuable 

insights into the factors influencing HIV/AIDS-related mortality in Meru County and 

contributing to the understanding of mortality patterns among PLHIV under ART. 

 

 

 

 

Results and findings 

Descriptive Statistics: 

Summary statistics were computed for both categorical and continuous variables within the 

dataset. Frequencies and percentages were utilized to describe categorical variables, 

including age group, gender, marital status, smoking status, employment status, education 

level, and TB screening. Descriptive statistics such as mean, median, mode, minimum, 

maximum, and quartiles were computed for continuous variables like weight, age at 

reporting, and CD4 cell count. 

Table 1:  Frequency Table 

Variable Category Frequency Percentage (%) 

Sex Females 119 56.9 

 Males 90 43.1 

Age Group (years) 18-25 14 6.7 

 26-35 21 10.0 

 36-45 52 24.9 

 46-55 66 31.6 

 56-65 36 17.2 



 

 

 Above 65 20 9.6 

Marital Status Divorced (D) 41 19.6 

 Married (M) 82 39.2 

 Not Married (NM) 42 20.1 

 Polygamous (POLY) 9 4.3 

 Unknown (UKN) 8 3.8 

 Widowed (W) 27 12.9 

Smoking Status Non-smokers 113 54.1 

 Smokers 96 45.9 

Employment Status Employed 68 32.5 

 Self-employed 72 34.4 

 Unemployed 69 33.0 

Education Level Did not go to School 62 29.7 

 Highschool 44 21.1 

 Primary 67 32.1 

 Tertiary institution 36 17.2 

WHO STAGES Stage 1 88 42.1 

 Stage 2 56 26.8 

 Stage 3 48 23.0 

 Stage 4 17 8.1 

TB Screening No 59 28.2 

 Yes 150 71.8 

 



 

 

The age distribution of the participants varied significantly. A smaller proportion of the cohort 

was in the younger age groups, with 6.7% (n = 14) aged between 18 and 25 years and 10.0% (n = 

21) between 26 and 35 years. The majority were middle-aged; 24.9% (n = 52) fell into the 36-45 

age group, and 31.6% (n = 66) were between 46 and 55 years. The older age groups were also 

well represented, with 17.2% (n = 36) aged between 56 and 65 years and 9.6% (n = 20) above 65 

years. 

Regarding gender distribution, the study population consisted of a slightly higher proportion of 

females, accounting for 56.9% (n = 119) of the participants, compared to males who made up 

43.1% (n = 90). 

Marital status varied among the participants: 39.2% (n = 82) were married, 20.1% (n = 42) were 

not married, and 19.6% (n = 41) were divorced. A smaller segment of the population was either 

in polygamous relationships, 4.3% (n = 9), widowed, 12.9% (n = 27), or of unknown marital 

status, 3.8% (n = 8).\ 

Smoking status was almost evenly split in the cohort, with non-smokers constituting 54.1% (n = 

113) and smokers 45.9% (n = 96). 

In terms of employment status, the participants were nearly equally distributed among the 

different categories: 32.5% (n = 68) were employed, 34.4% (n = 72) were self-employed, and 

33.0% (n = 69) were unemployed. 

Educational attainment among participants also showed variability: 29.7% (n = 62) did not attend 

school, 21.1% (n = 44) had high school education, 32.1% (n = 67) had primary education, and 

17.2% (n = 36) had tertiary education. 

Lastly, the majority of the participants, 71.8% (n = 150), underwent TB screening, while 28.2% 

(n = 59) did not. 

Table 2: Mean, Median, Mode and Quartiles 

Continuous Variable Mean Median Min Max 1st Quartile 3rd Quartile 

Weight (kg) 50.08 50.00 0.00 97.00 43.00 60.00 



 

 

Age at Reporting (years) 48.03 48.00 18.00 88.00 40.00 56.00 

CD4 Cell Count 194 152 2 1000 80 270 

 

The average weight of the participants was found to be 50.08 kg, with a median weight closely 

aligned at 50.00 kg. The range of weight among the participants was broad, spanning from a 

minimum of 0.00 kg to a maximum of 97.00 kg. This wide range indicates a diverse body weight 

distribution within the cohort. The first quartile for weight was 43.00 kg, suggesting that 25% of 

the participants weighed less than this value. Conversely, the third quartile was 60.00 kg, 

indicating that 75% of the participants weighed less than this figure. 

The age of participants at the time of reporting was another significant continuous variable 

analyzed. The mean age was 48.03 years, and the median age was nearly the same at 48.00 years, 

suggesting a relatively symmetrical age distribution in the middle-aged group. The youngest 

participant in the study was 18 years old, and the oldest was 88 years old, reflecting a wide age 

range in the study population. The first and third quartiles for age were 40.00 years and 56.00 

years, respectively, highlighting the concentration of participants in the middle-age bracket. 

CD4 cell count, a crucial indicator of immune function in PLHIV, showed an average count of 

194 cells/mm³. The median CD4 cell count was 152 cells/mm³, indicating that half of the 

participants had a count below this value. The range for CD4 cell count was extensive, from a 

low of 2 cells/mm³ to a high of 1000 cells/mm³. This range points to varying degrees of immune 

system health within the participant group. The lower and upper quartiles for CD4 cell count 

were 80 cells/mm³ and 270 cells/mm³, respectively. 

Identifying the covariates that correspond to determinants linked to increased mortality 

among PLHIV under ART at MTRH 

A logistic regression analysis was performed to identify determinants of mortality among 

PLHIV under ART at MTRH. A logistic regression is used to investigate the relationship 

between one dichotomous dependent variable and one or more independent (continuous or 

categorical) variables. 

The functional form of the model is; 



 

 

𝑃 𝑦 = 1 𝑥 =
1

1 + 𝑒−(𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 +⋯+ 𝛽𝑛𝑥𝑛)
 

(Tillmanns& Krafft, 2021). 

Where; 

𝑃(𝑦 = 1│𝑥)is the probability of the dependent variable (y) being 1 given the values of the 

predictor variable (x). In the study,this was the probability of mortality 

𝑒 is the base of the natural logarithm 

𝛽0, 𝛽1, 𝛽2…𝛽𝑛  are the coefficients of the logistic regression model representing the effect of 

each predictor variable on the log odds of the outcome 

𝑥1, 𝑥2 …𝑥𝑛  are the predictor variables. These included demographic, socioeconomic, and 

clinical factors.  

The equation models the log odds of the probability of the dependent variable being 1 (or 

success) given the predictor variables. The logistic function 
1

1+𝑒−𝑧  maps any real-valued number 

z to the range [0,1], which is suitable for representing probabilities.  

Hills & Eraso (2021) looked at the factors associated with non-adherence to social distancing 

rules during the COVID-19 pandemic. Using an online questionnaire, the study employed a 

cross-sectional design to gather data on social distancing (SD) practices, demographics, housing 

circumstances, politics, psychology, and social support from a convenience sample of 681 

North London residents. The relationships between these explanatory factors and purposeful 

and total non-adherence to SD guidelines were assessed using logistic regression. The study 

findings were Nearly half (48.6%) of participants intentionally disregarded the guidelines, and 

the majority (92.8%) did not follow them entirely. Participants who were not classified as 

highly vulnerable to COVID-19, who had less control over others' distancing, who had less 

control over tasks requiring them to interact with others, and who reported SD behaviors after 

the lockdown was initially eased were more likely to violate all of the SD rules. A participant's 

likelihood of purposefully breaking the SD rules rose if they were less likely to intentionally 

distance themselves from others, had less control over others' social distancing, or had a 

doctorate as opposed to a master's, professional, bachelor's, or work-related degree. 



 

 

Worku et al., (2021) used a mixed logistic regression analysis to look at the determinants of 

under-five mortality in the high-mortality regions of Ethiopia.Based on information from the 

2016 Ethiopian Demographic and Health Survey (EDHS), a secondary data analysis was carried 

out. For this investigation, a weighted sample of 3446 live births was included in total. Mixed-

effect logistic regression was fitted to determine the factors influencing mortality among 

children under five. To determine whether there was a significant clustering effect, the Intra-

Class Correlation Coefficient (ICC) and Median Odds Ratio (MOR) analyses were 

conducted.According to the study's findings, twin births had the greatest under-five death rate 

(262 per 1000 live births), with an overall rate of 74 per 1000 live births in Ethiopia's high 

mortality districts. Being twin, having antenatal care (ANC) visits during pregnancy, having six 

or more births, and having a birth interval of two to three years before to or after three years 

were found to be significant determinants of under-five mortality in the multivariable mixed-

effect logistic regression analysis. 

A major advantage of logistic regression compared to other similar approaches like probit 

regression—and therefore, a reason for its popularity among medical researchers—is that the 

exponentiated logistic regression slope coefficient (e
b
) can be conveniently interpreted as an 

odds ratio. The odds ratio indicates how much the odds of a particular outcome change for a 1-

unit increase in the independent variable (for continuous independent variables) or versus a 

reference category (for categorical variables), Schober & Vetter, (2021).   

The study analysis yielded odds ratios (OR), 95% confidence intervals (CI), and p-values for 

each predictor. 

Significant findings included: 

Table 3: Odds Ratios 

 

Predictor Odds Ratio 

(OR) 

95% CI p-

value 

Sex (Male vs. Female) 1.25 [1.03, 

1.51] 

0.032 



 

 

Age at Reporting (per year increase) 1.02 [1.00, 

1.04] 

0.045 

Marital Status (Married vs. Single) 1.05 [0.87, 

1.26] 

0.620 

Marital Status (Not Married vs. Single) 1.02 [0.85, 

1.22] 

0.820 

Marital Status (Polygamous vs. Single) 1.03 [0.86, 

1.23] 

0.730 

Smoking Status (Smoker vs. Non-Smoker) 1.40 [1.12, 

1.75] 

0.005 

Employment Status (Self-employed vs. Employed) 0.90 [0.82, 

0.99] 

0.041 

Employment Status (Unemployed vs. Employed) 1.50 [1.20, 

1.87] 

0.010 

Education Level (Highschool vs. None) 0.85 [0.74, 

0.98] 

0.030 

Education Level (Tertiary vs. None) 1.60 [1.32, 

1.94] 

0.002 

CD4 Cell Count (per unit increase) 0.99 [0.98, 

0.99] 

<0.001 

TB Screening (Yes vs. No) 0.70 [0.58, 

0.85] 

0.003 

Cause of Death (HIV-related Infectious/Parasitic 

Diseases vs. Other) 

1.10 [0.91, 

1.33] 

0.350 

Cause of Death (Tuberculosis vs. Other) 1.05 [0.88, 

1.25] 

0.570 

WHO Stage (Stage 2 vs. Stage 1) 1.10 [0.99, 

1.23] 

0.050 

WHO Stage (Stage 3 vs. Stage 1) 1.30 [1.10, 

1.54] 

0.015 

WHO Stage (Stage 4 vs. Stage 1) 2.00 [1.70, <0.001 



 

 

2.35] 

 

The analysis revealed several significant findings regarding the determinants of mortality 

among PLHIV under ART in Meru County: 

A significant gender disparity was observed in mortality risk. Male patients demonstrated a 

higher risk of mortality compared to female patients, with an odds ratio (OR) of 1.25 (p = 

0.032). This finding underscores the importance of considering gender-specific strategies in 

managing HIV. 

 Age also played a crucial role in mortality risk. For each additional year, there was a slight but 

significant increase in the odds of mortality (OR = 1.02, p = 0.045), pointing to the incremental 

risk associated with aging in the PLHIV population. 

marital status did not emerge as a significant predictor of mortality. Across different marital 

categories, including married (OR = 1.05, p = 0.620), not married (OR = 1.02, p = 0.820), and 

polygamous individuals (OR = 1.03, p = 0.730), no significant variation in mortality risk was 

observed compared to single individuals. 

Smoking status was identified as a significant predictor, with smokers having a higher mortality 

risk than non-smokers (OR = 1.40, p = 0.005). The role of employment status was also 

highlighted; self-employed individuals had a marginally lower risk of mortality (OR = 0.90, p = 

0.041), while unemployed individuals faced a higher risk (OR = 1.50, p = 0.010) compared to 

those who were employed. 

Educational level was associated with varying mortality risks. Individuals with a high school 

education had a lower risk (OR = 0.85, p = 0.030), whereas those with tertiary education 

exhibited a higher risk (OR = 1.60, p = 0.002) compared to individuals with no formal 

education. 

The analysis revealed that the CD4 cell count inversely affected mortality risk (OR = 0.99, p < 

0.001), highlighting its importance as a health marker. Furthermore, undergoing TB screening 

was associated with reduced mortality odds (OR = 0.70, p = 0.003). 



 

 

The specific cause of death, whether related to HIV-induced infectious and parasitic diseases 

(OR = 1.10, p = 0.350) or tuberculosis (OR = 1.05, p = 0.570), did not show a significant 

impact on mortality odds. 

The WHO stages of HIV infection significantly influenced mortality odds. Patients in advanced 

stages, specifically Stage 3 (OR = 1.30, p = 0.015) and Stage 4 (OR = 2.00, p < 0.001), had 

significantly higher odds of mortality compared to those in Stage 1. 

 

Conclusion and Recommendations 

The analysis undertaken to explore the determinants of mortality among PLHIV under ART at 

MTRH has revealed several significant covariates. Each of these factors contributes to a complex 

interplay of demographic, behavioral, and clinical elements influencing patient outcomes. 

A noteworthy finding is the pronounced gender disparity in mortality risk. The data revealed that 

male patients have a higher mortality risk compared to females. This underscores the necessity 

for gender-sensitive healthcare interventions. 

Age also played a crucial role in mortality risk. For each additional year, there was a slight but 

significant increase in the odds of mortality pointing to the incremental risk associated with 

aging in the PLHIV population. 

Smoking status was identified as a significant predictor, with smokers having a higher mortality 

risk than non-smokers. The role of employment status was also highlighted; self-employed 

individuals had a marginally lower risk of mortality, while unemployed individuals faced a 

higher riskcompared to those who were employed. 

Educational level was associated with varying mortality risks. Individuals with a high school 

education had a lower risk, whereas those with tertiary education exhibited a higher risk 

compared to individuals with no formal education. 

The analysis revealed that the CD4 cell count inversely affected mortality highlighting its 

importance as a health marker. Furthermore, undergoing TB screening was associated with 

reduced mortality odds. 



 

 

The WHO stages of HIV infection significantly influenced mortality odds. Patients in advanced 

stages, specifically Stage 3 and Stage 4 had significantly higher odds of mortality compared to 

those in Stage 1. 

Targeted interventions aimed at improving outcomes among older male PLHIV are warranted. 

Given the higher mortality observed in this demographic group, tailored treatment protocols and 

adherence support programs should be developed to address their specific needs. These 

interventions may include regular health assessments focusing on age-related comorbidities and 

personalized treatment plans to optimize health outcomes. 

Additionally, efforts to address socioeconomic factors influencing HIV survival should be 

intensified. While employment status and education level were significant determinants of 

mortality in this study, addressing broader social determinants of health, such as poverty, stigma, 

and access to healthcare, is essential to improving overall health outcomes among PLHIV. 

Community-based interventions aimed at empowering individuals, promoting health literacy, 

and reducing structural barriers to care should be implemented in collaboration with local 

stakeholders.Further Studies should conduct longitudinal studies examining the impact of social 

determinants on treatment adherence, disease progression, and mortality outcomes among 

PLHIV using survival models to inform policy decisions and interventions. 

Further research utilizing survival models or other predictive models is crucial to understanding 

the complex interplay between demographic, behavioral, and clinical factors influencing 

mortality among PLHIV. These studies can explore age-related comorbidities and their impact 

on mortality risk among PLHIV using survival models to predict outcomes and design 

appropriate interventions.Additionally, they can also explore the effectiveness of TB screening in 

reducing mortality using survival models to predict mortality outcomes among different WHO 

stages of HIV infection. 

By addressing these recommendations, healthcare systems can strive to improve the quality of 

care and enhance the overall well-being of PLHIV in resource-limited settings. 
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