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[bookmark: _Toc240408366]ABSTRACT
Background: Viral load suppression (VLS) is a key indicator of successful antiretroviral therapy (ART). Evidence on viral load non-suppression (VLNS) among older persons aged 60 years and above in Sub-Saharan Africa remains limited and inconsistent. In Uganda, VLNS among older persons is estimated at 7.5%-12.1%, but facility-based evidence on associated factors is limited. This study assessed the prevalence of VLNS and associated socio-demographic and clinical factors among older persons living with HIV (OPHIV) in Mbale City. 
Methodology: A facility-based cross-sectional study using secondary data from Mbale Regional Referral Hospital and The AIDS Support Organization (TASO) Mbale. Data were extracted from Electronic Medical Records and HIV Care Cards for all eligible OPHIV aged ≥60 years who had been on ART for at least six months and had documented viral load results between 1 January 2024 and 31 December 2025. VLNS was defined as a plasma viral load of ≥200 copies/mL. Data were analyzed using Stata version 17. Multivariable logistic regression was performed to identify associated factors. 
Results: A total of 1,476 OPHIV were included, comprising 718 from Mbale Regional Referral Hospital and 758 from TASO Mbale. The mean age was 65.6±5.1 years; 59.7% (n=881) were female, and 81.8% (n=1207) resided in rural areas. Overall, 10.0% (95% CI: 8.5-11.6) had VLNS. In the multivariable analysis, study site (adjusted OR [aOR] 1.60, 95% CI: 1.04-2.48), male sex (aOR 4.27, 95% CI: 2.81-6.48), rural residence (aOR 2.24, 95% CI: 1.22-4.10), non-DTG-based ART (aOR 13.66, 95% CI: 8.53-21.87), and polypharmacy (aOR 1.80, 95% CI: 1.01-3.21) were independently associated with higher odds of VLNS.
Conclusion: VLNS affected one in ten OPHIV in Mbale City. Targeted HIV care for older men and rural residents, ART optimization, strengthened HIV service delivery, and routine medication review may help reduce VLNS among OPHIV. 
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[bookmark: _Toc240408374]DEFINITION OF TERMS
ART Adherence:  The extent to which an individual takes antiretroviral medicines according to the prescribed regimen. In this study, adherence was based on the most recent status recorded in the electronic medical records and Ministry of Health HIV Care Card and was classified as good (≥95%) or fair/poor (<95%).
Older persons: Individuals aged 60 years or older, based on the age recorded in the electronic medical records and HIV Care Cards, in accordance with the definition adopted in Uganda (Ministry of Gender, 2023).
Viral Load Suppression: A plasma viral load below 200 copies/mL among older persons living with HIV who had received ART for at least six months (Ministry of Health, 2022).
Viral Load Non-Suppression: Refers to a documented plasma viral load of ≥200 copies/mL among older persons living with HIV who had been on ART for at least six months. This threshold was used to identify detectable viremia and potential viral rebound for clinical monitoring and research purposes. However, the national programmatic definition of virological treatment failure is based on two consecutive viral load measurements of ≥1,000 copies/mL following enhanced adherence counseling (Ministry of Health, 2022).
Polypharmacy: The concurrent use of five or more medications (World Health Organization, 2019). In this study, it was determined from medication records and included both antiretroviral and non-antiretroviral medicines documented at the time of the most recent viral load assessment.
xi

[bookmark: _Toc240408375]CHAPTER ONE: INTRODUCTION
[bookmark: _Toc240408376]1.1 Background of the study
Globally, viral load suppression (VLS) is a critical indicator of the effectiveness of antiretroviral therapy (ART) and an important component of HIV epidemic control (Joint United Nations Programme on HIV/AIDS [UNAIDS], 2023). Sustained viral load suppression improves the health and longevity of people living with HIV and substantially reduces the risk of onward HIV transmission, making it a central component of global HIV treatment and prevention efforts (Eisinger et al., 2019; Joint United Nations Programme on HIV/AIDS [UNAIDS], 2023, 2024). Despite substantial progress in HIV treatment and VLS globally, a proportion of people living with HIV continue to experience viral load non-suppression (VLNS), which is associated with increased risk of treatment failure, HIV-related morbidity and mortality, and onward transmission (Atuhairwe et al., 2025). These challenges may be particularly important among older persons living with HIV (OPHIV), who may experience age-related and clinical factors that influence HIV treatment outcomes.
Older persons living with HIV (OPHIV), commonly defined as persons aged 60 years and above, represent a growing population within the global HIV response. Advances in ART have enabled many people living with HIV to survive into older age, while new HIV infections also continue to occur among older persons. The increasing number of OPHIV is particularly important in low- and middle-income countries, including those in Sub-Saharan Africa (SSA), where the majority of people living with HIV reside (Autenrieth et al., 2018). 
However, global estimates of VLS are often reported for adults as a broad age category, making it difficult to determine the burden of VLNS specifically among people aged 60 years and above (Joint United Nations Programme on HIV/AIDS [UNAIDS], 2023, 2024). This limits understanding of the extent of VLNS and the factors that may influence treatment outcomes in this growing population.
Evidence from SSA regarding viral suppression among OPHIV is mixed. Some studies have reported comparable or better viral suppression among older persons than among younger adults, which may partly reflect better treatment adherence, longer engagement with HIV care, and greater treatment experience among older patients (Bahemana et al., 2020; Wakooko et al., 2020). Conversely, other evidence suggests that older persons may experience challenges that could compromise viral suppression, including a greater burden of comorbidities and polypharmacy (Izudi et al., 2024). These potentially competing influences make it important to understand the factors associated with VLNS specifically among older persons rather than assuming that findings from younger populations apply equally to them.
VLNS may be influenced by a combination of socio-demographic and clinical factors. Socio-demographic characteristics such as age, sex, marital status, and place of residence have been associated with differences in HIV treatment outcomes (Wakooko et al., 2020). Clinical factors, including current ART regimen, duration on ART, ART adherence, comorbidities, and polypharmacy, may also influence the likelihood of achieving and maintaining viral suppression (Atuhairwe et al., 2025; Chinogurei et al., 2024). Comorbid conditions may increase the complexity of clinical management, while the concurrent use of multiple medications may increase the burden of treatment and the potential for medication-related challenges. Understanding these factors is therefore important for identifying older persons who may require additional support to achieve viral suppression.
In Uganda, substantial progress has been made in expanding access to HIV testing, ART, and routine viral load monitoring. Nevertheless, VLNS remains an important programme concern. National estimates have indicated that VLNS among OPHIV aged 60 years and above ranges between approximately 7.5% and 12.1% (Ministry of Health Uganda, 2019). Routine programme data have also indicated that approximately 88.3% of OPHIV in Eastern Uganda achieve VLS, leaving a proportion of patients with unsuppressed viral loads (Ministry of Health Uganda, 2025). Although these estimates demonstrate the continuing burden of VLNS, routine programme data provide limited information on the specific socio-demographic and clinical factors associated with non-suppression among older persons.
Mbale City is a major urban centre in Eastern Uganda, with several health facilities providing HIV services, including ART and viral load monitoring, to people living with HIV, including older persons. Among these are Mbale Regional Referral Hospital and The AIDS Support Organization (TASO) Mbale. Routine viral load programme data from these facilities indicate that VLNS persists among OPHIV despite the widespread availability of ART and viral load monitoring services (Ministry of Health Uganda, 2025). However, facility-based evidence on the prevalence of VLNS and the socio-demographic and clinical factors associated with it among OPHIV in Mbale City remains limited. This limited age-specific evidence represents an important knowledge gap. Understanding the factors associated with VLNS among OPHIV is essential for identifying patients who may require closer monitoring and targeted interventions to improve viral suppression and overall treatment outcomes. Therefore, this study determined the prevalence of VLNS and examined the socio-demographic and clinical factors associated with VLNS among OPHIV receiving HIV care in Mbale City.
[bookmark: _Toc240408377]1.2 Problem statement
Viral load non-suppression (VLNS) among older persons living with HIV (OPHIV) aged 60 years and above remains a significant public health concern in Mbale City. Despite the widespread rollout of antiretroviral therapy (ART), routine viral load monitoring, and adherence support programmes, an estimated 10.9% of OPHIV in Mbale City were virally non-suppressed in 2025, equivalent to roughly one in every nine older persons with a valid viral load result (Ministry of Health Uganda, 2025). This fell short of the UNAIDS target of at least 95% viral suppression, leaving a considerable proportion of this vulnerable population at heightened risk of HIV-related morbidity, mortality, and onward transmission (Joint United Nations Programme on HIV/AIDS [UNAIDS], 2024). OPHIV face a unique combination of challenges, including higher rates of comorbidities, polypharmacy, prolonged ART exposure, and age-related socio-demographic and clinical vulnerabilities that may compromise adherence and continuity of care. Although viral load outcomes among people living with HIV have been studied, there is limited published evidence specifically describing the burden of VLNS and the socio-demographic and clinical factors associated with VLNS among adults aged 60 years and above. As a result, there is a notable lack of localized, age-specific evidence to guide healthcare providers and HIV programme managers in identifying older persons at greatest risk of non-suppression.
This evidence gap limits health systems' ability to design and implement targeted interventions for OPHIV, potentially undermining efforts to achieve optimal treatment outcomes in this growing population. Therefore, it is necessary to determine the prevalence of VLNS and identify the socio-demographic and clinical factors associated with it among OPHIV in Mbale City to generate local evidence that can inform targeted adherence support and clinical management strategies for this population.
[bookmark: _Toc240408378]1.3 Objectives of the study
[bookmark: _Toc240408379]1.3.1 General objective
To determine the prevalence of viral load non-suppression (VLNS) and factors associated with VLNS among older persons living with HIV (OPHIV) aged 60 years and above in Mbale City.
[bookmark: _Toc240408380]1.3.2 Specific objectives
1. To determine the prevalence of VLNS among OPHIV aged 60 years and above in Mbale City.
2. To identify the socio-demographic and clinical factors associated with VLNS among OPHIV aged 60 years and above in Mbale City.
[bookmark: _Toc240408381]1.3.3 Research questions
1. What is the prevalence of viral load non-suppression (VLNS) among OPHIV in Mbale City?
2. What socio-demographic and clinical factors are associated with viral load non-suppression (VLNS) among OPHIV in Mbale City?
[bookmark: _Toc240408382]1.4 Justification of the study
Older persons living with HIV (OPHIV) aged 60 years and above constitute an increasing proportion of Uganda’s HIV care population. Ageing with HIV may be accompanied by comorbid conditions, multiple medication use, and other age-related challenges that can complicate treatment and affect adherence and viral load outcomes. Despite improvements in VLS following expanded access to ART, some OPHIV in Mbale City continue to experience VLNS, while the factors contributing to this outcome are not adequately documented.
Determining the socio-demographic and clinical factors associated with VLNS is therefore important for developing interventions suited to the needs of older persons. The evidence generated may support more targeted HIV services for OPHIV, assist healthcare providers in strengthening clinical monitoring and adherence support, and provide health planners, policymakers, the Ministry of Health, and HIV implementing partners with information for programme planning and resource allocation.
The study is particularly relevant given the limited facility-based evidence on the magnitude and determinants of VLNS among OPHIV in Mbale City. Without such evidence, individuals at increased risk may not be identified early enough to receive appropriate interventions, potentially resulting in suboptimal treatment outcomes and continued HIV transmission.
Study findings will be shared with participating facilities, including Mbale Regional Referral Hospital and TASO Mbale, as well as relevant district and regional health management teams. The findings will also be communicated to the Ministry of Health and other HIV programme stakeholders and submitted for publication in a peer-reviewed scientific journal.
Ultimately, the study may contribute to improving HIV treatment outcomes among older persons by informing more responsive HIV care strategies and supporting Uganda's progress towards the global HIV targets and the goal of ending AIDS as a public health threat by 2030.
[bookmark: _Toc240408383]1.5 Scope of the Study
The study examined VLNS among OPHIV aged 60 years and above. It assessed the prevalence of VLNS and its relationship with selected socio-demographic and clinical characteristics. Socio-demographic variables included age, sex, marital status, study site, and residence, while clinical variables comprised ART regimen, duration on ART, ART adherence, comorbidities, and polypharmacy.
The research was conducted at Mbale Regional Referral Hospital and TASO Mbale, HIV care facilities located in Mbale City, Eastern Uganda. The study population consisted of OPHIV receiving ART at the participating facilities whose records met the eligibility criteria and contained a documented viral load result during the study period.
Data were obtained mainly from Electronic Medical Records (EMR) and supplemented with information from HIV Care Cards. Consequently, the analysis was restricted to variables that were routinely recorded and sufficiently documented in these sources, and factors not captured in the available records could not be evaluated.
The study covered records from 1 January 2024 to 31 December 2025. Following data cleaning, 1,476 eligible records were included in the final analysis. This was a cross-sectional analysis of routinely collected secondary data and therefore assessed associations between VLNS and selected factors without establishing causal relationships.
[bookmark: _Toc240408384]1.6 Conceptual framework
Figure 1-1 presents the conceptual framework for the study, showing the proposed relationship between selected socio-demographic and clinical factors and VLNS among OPHIV. The framework draws on the WHO Framework on Integrated People-Centred Health Services, which emphasizes the influence of individual, social, clinical, and health-system factors on health outcomes (World Health Organization, 2016). In this study, the selected factors were hypothesized to influence VLNS through mechanisms such as access to HIV services, social support, engagement in treatment, medication burden, and overall health status (Atuhairwe et al., 2025; Izudi et al., 2024; Soomro et al., 2019; Wakooko et al., 2020). The framework also recognizes that some explanatory variables may function as confounders or intermediates in the relationships between other factors and VLNS. 
Given the cross-sectional design and use of secondary data, the study evaluated statistical associations between the measured factors and VLNS rather than causal relationships. Temporal ordering and mediation pathways could therefore not be established.
[bookmark: _Toc240408385]Independent variables
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Figure 1-1. Conceptual framework 











[bookmark: _Toc240408386]CHAPTER TWO: LITERATURE REVIEW
[bookmark: _Toc240408387]2.0 Introduction
To obtain the literature relevant to the study topic, key concepts such as “Viral Load Non-suppression”, “Viral Load Suppression”, “elderly people with HIV”, “older persons with HIV”, “older persons living with HIV”, “older adults living with HIV”, and “elderly people living with HIV,” or other terms related to these were identified. Two online databases were used, namely PubMed and Google Scholar, while the Uganda viral load dashboard and routine health facility records were used to provide local contextual information from grey literature sources. The identified keywords were entered into the search engines/online databases through an advanced search option by combining the key concepts with Boolean terms “Or” and “And.” The years of publication were limited to 15 years to ensure that only recent literature was obtained. The results were then screened for inclusion in this literature review section based on the year of publication and how strongly the paper addressed the research questions. The results of this literature search are presented below. Routine programme data and facility records were used primarily to describe the local context and magnitude of the problem. These sources were interpreted cautiously because they are generated mainly for programme monitoring and service delivery and may be affected by differences in data completeness, recording practices, reporting procedures, and population coverage. 
[bookmark: _Toc240408388]2.1 Prevalence of HIV among Older Persons living with HIV 
The scale-up of antiretroviral therapy (ART) has substantially reduced HIV-related morbidity and mortality, shifting HIV from an acute, life-threatening illness to a long-term, manageable condition (Atuhairwe et al., 2025; Schatz et al., 2019). As a result, the population of older persons living with HIV (OPHIV) has steadily increased over time. Globally, an estimated 5.7 million individuals aged 50 years and above were living with HIV in 2016, the majority of whom were in low- and middle-income countries (Autenrieth et al., 2018). Although these estimates use a threshold of 50 years and above, they highlight the growing burden of HIV among older populations, including adults aged 60 years and above targeted in this study. Increased ART coverage has been associated with declining AIDS-related deaths and increased life expectancy in Uganda (Segawa, 2014). More recent national data similarly demonstrate this progress, with annual AIDS-related deaths declining by approximately 61%, from 56,000 in 2010 to 22,000 in 2020 (Uganda AIDS Commission, 2021). With sustained adherence to ART, people living with HIV can now achieve survival outcomes approaching those of the general population, irrespective of the timing of treatment initiation (Trickey et al., 2023).
In Uganda, data from the Uganda Population-based HIV Impact Assessment (UPHIA) show that HIV prevalence remains relatively high among older age groups, with 3.6% among those aged 65 years and older (Ministry of Health Uganda, 2019). These data underscore the importance of understanding HIV treatment outcomes among OPHIV aged 60 years and above. Similarly, health facility records from the Ministry of Health viral load dashboard (DHIS2-linked system) and Electronic Medical Records (EMR) from health facilities in Eastern Uganda indicate a gradual rise in the number of older persons aged 60 years and above who are receiving ART services in Mbale City, including Mbale Regional Referral Hospital, Namatala Health Centre IV, and TASO Mbale (Mbale Regional Referral Hospital, 2025; Ministry of Health Uganda, 2025; Namatala Health Centre IV, 2025; TASO Mbale, 2025).
This demographic shift highlights the importance of understanding factors associated with viral load non-suppression in this population. Emerging evidence further suggests heterogeneity among OPHIV, with individuals aged 60 years and older demonstrating lower levels of VLS than those aged 50-59 years (Tumwesigyire et al., 2026). These findings suggest that advancing age may adversely affect HIV treatment outcomes and underscore the need for focused investigation among OPHIV aged 60 years and above. Therefore, examining factors associated with viral load non-suppression (VLNS) among older persons aged 60 years and above is critical for improving clinical outcomes and reducing HIV-related morbidity and mortality in this group.
[bookmark: _Toc240408389]2.2 Viral Load Non-Suppression in the Older Persons Population
Viral load suppression (VLS), defined as a viral load of < 200 copies/mL for plasma samples or < 400 copies/mL for dried blood spot (DBS) samples, serves as a primary indicator of antiretroviral therapy effectiveness and a critical benchmark in HIV control efforts (Joint United Nations Programme on HIV/AIDS [UNAIDS], 2024; Ministry of Health, 2022). Despite advances in treatment, a proportion of older persons fail to achieve or maintain suppression, exposing them to unfavourable clinical outcomes (Atuhairwe et al., 2025). And yet sustained VLS is associated with better health status, prolonged survival, and a markedly reduced risk of HIV transmission. For this reason, achieving VLS remains a central component of global HIV strategies, including the 2025 UNAIDS 95-95-95 targets (Eisinger et al., 2019; Joint United Nations Programme on HIV/AIDS [UNAIDS], 2024).
Globally, about 93-94% of adults on ART achieve VLS, leaving 6-7% with VLNS (Joint United Nations Programme on HIV/AIDS [UNAIDS], 2023, 2024). However, these estimates do not disaggregate the figures to reflect individuals ≥ 60 years of age, leaving a critical knowledge gap regarding OPHIV. A systematic review and meta-analysis by Mosha et al. included 32 studies involving 756,620 people living with HIV in Sub-Saharan Africa and estimated a pooled prevalence of viral non-suppression of 20.0% (95% CI: 15.43%-25.52%) using a viral load threshold of ≥1,000 copies/mL. The review identified several factors associated with viral non-suppression, including sex, age, marital status, facility attended, adherence, comorbidities, ART regimen, treatment interruptions, and socioeconomic factors. However, because the review included people living with HIV of different ages, its pooled estimate does not provide an age-specific estimate for adults aged 60 years and above (Mosha et al., 2024). Evidence from Sub-Saharan Africa (SSA) remains mixed. While some studies report that older persons aged 60 years and above achieve similar or even higher levels of VLS, often linked to better adherence, others describe increased vulnerability to VLNS due to age-related challenges (Apio et al., 2024; Bahemana et al., 2020; Izudi et al., 2024; Wakooko et al., 2020).  The observed differences likely reflect variations in how studies define non-suppression, differences in ART regimens, especially the increasing use of dolutegravir-based therapy, as well as variations in health system performance and adherence assessment methods. A further limitation is that many of these studies do not isolate individuals aged ≥ 60 years, who are shown to be more vulnerable (Tumwesigyire et al., 2026). This leaves a gap in age-specific evidence and limits how far the findings can be applied to older persons (≥ 60 years) as a distinct group. 
In Uganda, VLS among adults is estimated to range between 75% and 83%. Among older persons aged ≥ 60 years, reported suppression rates range from 87.9% to 92.5%, meaning that about 7.5%-12.1% remain with VLNS (Ministry of Health Uganda, 2019). In Eastern Uganda, routine program data indicate that about 88.3% of OPHIV achieve viral suppression, with roughly 11.7% remaining non-suppressed (Ministry of Health Uganda, 2025). A retrospective longitudinal study among older persons in Uganda also reported viral suppression in 78% of participants; however, incomplete data on key variables such as comorbidities limited the robustness of these findings (Atuhairwe et al., 2025). Evidence also points to important age-related differences within the general adult group itself, where older individuals aged ≥ 60 years have been found to have significantly lower viral suppression compared to those aged 50-59 years (Tumwesigyire et al., 2026). This suggests that increasing age may be associated with poorer treatment outcomes among adults. Taken together, these variations point to inconsistencies in reported estimates of VLNS and highlight the need for more context-specific evidence. In Mbale City specifically, routine viral load dashboard data indicate that approximately 10.9% of older persons aged ≥60 years receiving ART were not virally suppressed (Ministry of Health Uganda, 2025). As this estimate is derived from routine programme data rather than a peer-reviewed epidemiological study, it should be interpreted cautiously because differences in data completeness, recording practices and population coverage may influence the estimate. Nevertheless, the dashboard provides important local context and indicates the potential magnitude of VLNS among older persons in the city.
Overall, although global and regional evidence indicate relatively high levels of VLS, a consistent proportion of OPHIV remains non-suppressed. Many studies are limited by insufficient representation of OPHIV and inadequate analysis of contributing factors. There is therefore a clear need for facility-based studies to generate detailed, context-specific evidence on the prevalence of VLNS and the socio-demographic and clinical factors associated with VLNS among OPHIV aged 60 years and above in Mbale City, Eastern Uganda.
[bookmark: _Toc240408390]2.3 ART Adherence and Measurement
Adherence to ART is a critical determinant of VLS and the prevention of HIV-related complications (Ministry of Health, 2022). Evidence from adult populations indicates that adherence levels of approximately 85%-95% are linked to better survival outcomes, whereas suboptimal adherence markedly increases the risk of disease progression and mortality (Atuhairwe et al., 2025; Soomro et al., 2019).
ART adherence can be assessed using both subjective and objective approaches. Subjective methods include self-reported adherence, while objective measures involve pill counts, medication possession ratios, and viral load testing (Barry et al., 2018; Soomro et al., 2019). Additional indicators, such as clinic appointment attendance and timely medication refills, also provide useful insight into adherence behavior (Barry et al., 2018). Taken together, consistent adherence remains essential for sustaining viral suppression and preventing VLNS, thereby ensuring effective long-term HIV treatment outcomes.
[bookmark: _Toc240408391]2.4 Factors influencing viral load non-suppression
Evidence from Uganda and other Sub-Saharan African (SSA) settings indicates that VLNS is shaped by a range of socio-demographic and clinical factors. However, findings across studies are not entirely consistent, and there is limited clarity on how these factors specifically affect OPHIV aged 60 years and above, a group that remains underrepresented in much of the existing evidence.
[bookmark: _Toc240408392]2.4.1 Socio-demographic factors
Socio-demographic factors such as age, marital status, and place of residence have been shown to influence viral load outcomes (Wakooko et al., 2020). The relationship between age and VLNS is complex and not fully consistent across studies. In some settings, older age appears to be protective, largely due to improved adherence among older persons. However, other studies report the opposite, showing that advancing age may be associated with challenges such as physical limitations, which can negatively affect adherence and treatment outcomes (Izudi et al., 2024; Tumwesigyire et al., 2026). Taken together, these contrasting findings suggest that the effect of age on VLNS is context-dependent and may vary across different populations and care settings. Similarly, findings on the role of sex remain inconclusive. While some studies report no significant association, others suggest that males, particularly those from lower socio-economic backgrounds, may be at higher risk of VLNS (Chinogurei et al., 2024).
Despite growing evidence on socio-demographic factors associated with VLNS, many studies consider adults as a broad population, with limited disaggregation of findings for those aged 60 years and above. Consequently, there is limited evidence on the specific socio-demographic factors associated with VLNS among OPHIV aged 60 years and above.
[bookmark: _Toc240408393]2.4.2 Clinical factors
Clinical factors, including ART regimen, duration on ART, polypharmacy, opportunistic infections, and comorbidities, play a significant role in influencing viral load outcomes. Comorbid conditions such as hypertension, diabetes mellitus, and chronic kidney disease are increasingly common among OPHIV (Atuhairwe et al., 2025). These conditions often result in polypharmacy, which may lead to drug-drug interactions, increased pill burden, adverse effects, and reduced adherence, ultimately contributing to VLNS. However, the relationship between medication burden, comorbidities, and viral load outcomes is complex. Non-disclosure, belonging to the poorest households, and not taking non-ART medicines have been associated with viral load outcomes (Chinogurei et al., 2024). One study reported an adjusted odds ratio of 1.83 for the association involving non-ART medication use, indicating higher odds of the outcome compared with the reference group (Chinogurei et al., 2024). This finding suggests that the relationship between comorbidities, medication burden, and viral load outcomes may be influenced by factors such as healthcare engagement, follow-up frequency, and adherence rather than the presence of comorbid conditions alone. Evidence regarding the effect of polypharmacy is not entirely consistent. While some studies suggest that multiple medications increase the risk of poor adherence and VLNS, others report that patients receiving treatment for additional conditions may have better engagement with healthcare services, potentially improving adherence and viral suppression. This indicates that the relationship between polypharmacy and VLNS may be context-dependent. The transition to dolutegravir-based ART provides an important contemporary context for viral suppression in Uganda. In the Ugandan Dolutegravir Implementation Study (DISCO), a prospective observational cohort study of adults living with HIV who transitioned from NNRTI-based ART to tenofovir/lamivudine/dolutegravir (TLD), 94% of participants were virally suppressed at 48 weeks using a threshold of <200 copies/mL. The study also found that participants reporting suboptimal ART adherence (<90%) during follow-up were less likely to achieve viral suppression (McCluskey et al., 2024).
Duration on ART has also been identified as an important determinant, with longer duration generally associated with better treatment outcomes (Ssebutinde et al., 2018). The association between opportunistic infections (OI) such as Tuberculosis (TB) infection and VLS is inconsistent, as some studies report higher VLNS among patients with suspected treatment failure or active TB infection, while others found no significant association (Apio et al., 2024; Brian et al., 2023). 
Despite existing evidence, many studies have not comprehensively examined the combined effect of comorbidities and polypharmacy on viral suppression among OPHIV, particularly in Uganda. This limits a full understanding of how these interrelated clinical factors contribute to VLNS in this population.
[bookmark: _Toc240408394]2.5 Summary 
Overall, although global and regional evidence indicates relatively high levels of VLS, viral non-suppression remains an important challenge in SSA. The pooled evidence from Mosha et al. (2024) demonstrates substantial heterogeneity in VLNS across the region, while recent evidence from Uganda indicates high viral suppression following the transition to dolutegravir-based ART. However, these studies largely involve broader adult populations and do not specifically characterize viral load outcomes among adults aged 60 years and above. Routine programme data provide useful local information on the magnitude of VLNS in Mbale City, but these data are primarily intended for programme monitoring and have limitations in terms of generalizability and potential variation in recording practices. Consequently, there remains limited peer-reviewed evidence on the prevalence and factors associated with VLNS specifically among OPHIV aged 60 years and above in Mbale City. There is therefore a need for facility-based research to generate detailed, context-specific evidence on the prevalence of VLNS and the socio-demographic and clinical factors associated with VLNS among OPHIV aged 60 years and above in Mbale City, Eastern Uganda.




[bookmark: _Toc240408395]CHAPTER THREE: METHODOLOGY
[bookmark: _Toc240408396]3.1 Study setting
The study was carried out at two selected health facilities offering antiretroviral therapy (ART) services in Mbale City, Eastern Uganda, namely Mbale Regional Referral Hospital (MRRH) and The AIDS Support Organization (TASO), Mbale.
Mbale City is situated in Eastern Uganda, about 225 km northeast of Kampala. The city comprises both urban and rural communities and was estimated to have a population of 290,414 in 2024, of whom more than 13,319 were aged 60 years and above (Uganda Bureau of Statistics, 2023). A number of health facilities in Mbale City provide HIV prevention, care, and treatment services. These include TASO Mbale, the AIDS Information Centre (AIC), Health Centre IIIs and IVs, and Mbale Regional Referral Hospital. HIV services across these facilities are supported through government and partner-led programmes.
Mbale Regional Referral Hospital (MRRH) is a government-owned referral facility that serves the population of Mbale City as well as communities across the wider Eastern Uganda region. In addition to specialized and comprehensive healthcare services, the hospital provides HIV care and treatment, including ART services. It also receives patients referred from lower-level health facilities both within and outside Mbale City. TASO Mbale is a specialized HIV care and treatment facility that provides ART, adherence support, viral load monitoring, and other HIV-related services to people living with HIV from Mbale City and surrounding areas. Collectively, the two facilities serve a considerable number of older persons living with HIV (OPHIV). The catchment areas served by the study facilities are shown in the map presented in Appendix 6.
The provision of ART services at both study sites follows the Uganda Ministry of Health HIV treatment guidelines. Routine patient information, including socio-demographic and clinical characteristics, is recorded in the Electronic Medical Records (EMR) system, HIV Care cards, and relevant registers. Viral load results generated through the national laboratory system are recorded in patient records and viral load registers and are also entered into electronic systems. These results are routinely used to evaluate patients' response to ART and inform subsequent clinical management (Ministry of Health, 2022). 
The study involved a review of records for OPHIV aged 60 years and above who were receiving ART and had documented viral load results between 1 January 2024 and 31 December 2025. Data obtained from the Ministry of Health Viral Load Dashboard showed that 969 valid viral load results for OPHIV aged 60 years and above were recorded at TASO Mbale, compared with 508 valid viral load results at Mbale Regional Referral Hospital during the study period (Ministry of Health Uganda, 2025). The availability of these records demonstrated that both facilities had a substantial volume of viral load data for OPHIV and were consequently appropriate settings for examining VLNS in this population. After records from the two facilities were identified and assessed against the eligibility criteria, 1,476 unique records of OPHIV were retained for the final analysis.
The two facilities were selected on the basis of their established role in providing ART services within Mbale City and the availability of routinely collected HIV care and treatment records relevant to the study objectives. Records from these facilities were therefore used to determine the prevalence of VLNS and examine the socio-demographic and clinical factors associated with VLNS among OPHIV.
[bookmark: _Toc240408397]3.2 Study design
A cross-sectional study design based on secondary data was used. Data were obtained mainly from the EMR system and, where necessary, supplemented with information recorded on HIV Care Cards. Routinely collected programme records for OPHIV aged 60 years and above who were receiving HIV care at the two selected health facilities in Mbale City were reviewed for the period 1 January 2024 to 31 December 2025.
The cross-sectional approach enabled estimation of the prevalence of viral load non-suppression (VLNS) and assessment of its association with selected socio-demographic and clinical characteristics among OPHIV during the specified study period. This design was considered suitable because it allowed analysis of routinely available clinical information without the need for prospective participant follow-up. Secondary data were used because the study objectives concerned viral load outcomes and socio-demographic and clinical characteristics that had already been routinely recorded at the participating facilities. The records contained information on viral load results, ART regimen, duration on ART, ART adherence, comorbidities, polypharmacy, and relevant socio-demographic characteristics. Use of these existing records also allowed VLNS to be assessed over the specified period without direct contact with participants or reliance on their recall of previous clinical events. In addition, use of routinely collected data provided a practical and cost-effective approach for investigating viral load outcomes within the defined population and study period.
A cross-sectional design cannot establish temporal sequence or causal relationships between the assessed independent variables and VLNS. Nevertheless, it provides important information on the extent of VLNS and the factors associated with the outcome among OPHIV. The evidence generated from the study may therefore contribute to the planning and strengthening of HIV care and programme interventions for older persons living with HIV.
[bookmark: _Toc240408398]3.3 Study variables 
The outcome variable was VLNS, operationally defined as a documented plasma viral load of ≥200 copies/mL among OPHIV aged 60 years and above who had received ART for a minimum of six months. This cutoff was adopted for the study in line with the Uganda Ministry of Health guidance on viral load monitoring (Ministry of Health, 2022). The study definition of VLNS was differentiated from the national programmatic definition of virological treatment failure, which is based on a viral load of ≥1,000 copies/mL documented on two consecutive measurements after enhanced adherence counselling.
The socio-demographic characteristics assessed included age category (60-64, 65-69, and ≥70 years), sex (male or female), marital status (in union or not in union), study site, and residence (urban or rural). For this study, urban residence referred to living within the Mbale City municipal area, whereas rural residence referred to residence outside the municipal area. The clinical variables comprised current ART regimen (DTG-based or non-DTG-based), duration on ART in years, ART adherence, comorbidities, and polypharmacy.
Information on ART adherence was obtained from the most recent adherence status recorded in the EMR and, when required, cross-checked or supplemented using the Ministry of Health HIV Care Cards. Adherence was categorized as good (≥95%) or fair/poor (<95%). Comorbidities were based on documented conditions in the patient records, including hypertension and diabetes mellitus. Polypharmacy was assessed using the “medication orders” section of the EMR, which records medications prescribed to individual patients. The medications documented at the time of the most recent viral load assessment were counted, including both antiretroviral and non-antiretroviral medications. Records with five or more concurrently documented medications were classified as having polypharmacy, while records with fewer than five medications were classified as not having polypharmacy.
Most study variables were extracted from the EMR systems of the participating health facilities. HIV Care Cards were consulted where information was missing, incomplete, or required verification in the EMR. The analysis was limited to variables that were relevant to the study objectives and routinely captured in the available records. Consequently, factors that were not routinely documented in the clinical records, including psychosocial, socioeconomic, and other patient-level characteristics, could not be assessed.
[bookmark: _Toc240408399]3.4 Study population
The target population consisted of OPHIV aged 60 years and above who were receiving ART services from health facilities in Mbale City, Eastern Uganda. It included individuals from both urban and rural areas who accessed HIV care and treatment through government and non-governmental health facilities.
The accessible population consisted of OPHIV aged 60 years and above who were receiving ART at the selected study facilities, namely Mbale Regional Referral Hospital (MRRH) and TASO Mbale. These were individuals whose clinical records contained the required information and documented viral load results during the study period.
The study population comprised eligible records of OPHIV aged 60 years and above who were enrolled in ART care at MRRH and TASO Mbale and had documented viral load results between 1 January 2024 and 31 December 2025. All records satisfying the predefined eligibility criteria were considered for analysis. Following data cleaning and application of the eligibility criteria, 1,476 records were retained for the final analysis. The identification, screening, eligibility assessment, and inclusion of records are illustrated in the study flow diagram (Figure 3-1).
The two facilities were selected because they are established providers of HIV care and treatment services in Mbale City and routinely maintain clinical and viral load records for OPHIV. Records from these facilities were consequently used to estimate the prevalence of VLNS and examine the socio-demographic and clinical factors associated with VLNS among eligible OPHIV records.



Records identified from study sites
(n = 1592)
TASO: 864; MRRH: 728
Records meeting eligibility criteria
(n=1,476)
TASO Mbale: 758; MRRH 718
Records assessed for eligibility
(n=1592)
Records excluded (n=116)
· Aged <60 years (n=0)
· No viral load result within the study period (n=109)
· Duplicate records (n=7)







                



Figure 3-1: Flow diagram showing selection of study records
[bookmark: _Toc240408400]3.5.1 Inclusion criteria 
Records of OPHIV were included in the study if they met all of the following criteria:
· The individual was aged 60 years and above. 
· The individual had received ART for at least six months during the study period.
· The individual was receiving HIV care and treatment services at either Mbale Regional Referral Hospital or TASO Mbale.
· The individual had a documented viral load result recorded between 1 January 2024 and 31 December 2025.
· The record contained the socio-demographic and clinical information required for the study analysis.
[bookmark: _Toc240408401]3.5.2 Exclusion criteria 
Records of OPHIV aged 60 years and above were excluded from the study if they met any of the following criteria:
· Records containing conflicting information, such as discrepancies in key variables
· Records of transferred-in clients with incomplete treatment history relevant to the study variables.
[bookmark: _Toc240408402]3.6 Sample size determination
The sample size was initially estimated using the study objectives and the planned statistical methods. For the objective of estimating the prevalence of VLNS, the Leslie Kish formula was applied, while the sample size for examining factors associated with VLNS was determined using the formula for comparing two proportions described by Szklo and Nieto (Kish, 1965; Szklo & Nieto, 2007).
For the prevalence objective, the anticipated prevalence of VLNS was set at 13%, based on a reported viral load suppression rate of approximately 87% among OPHIV in Uganda (Tumwesigyire et al., 2026). With a 95% confidence level and a 5% margin of error, the calculated minimum sample size was 174 records.
n = =  = 174 participants
For the objective examining factors associated with VLNS, sample size estimation was based on the comparison of proportions between exposed and unexposed groups (Szklo & Nieto, 2007). ART adherence was selected as the primary exposure because of its recognized relationship with viral load suppression. The anticipated prevalence of VLNS was 35% among individuals with poor adherence and 10% among those with good adherence, based on findings from a Ugandan study (Bulage et al., 2017). At a 95% confidence level and 80% statistical power, these expected proportions produced a minimum total sample size of 80 records.
n =  
The larger sample size estimate of 174 records was adopted as the initial minimum requirement. After adding 10% to account for potentially incomplete records, the required sample size increased to 192 records. However, rather than limiting the study to this calculated minimum, all records that satisfied the eligibility criteria at the two participating facilities were included. This approach maximized the use of available routinely collected data and increased the statistical information available for the analysis.
In total, 1,476 eligible records were extracted and included in the final analysis. All eligible records from MRRH and TASO Mbale were included, with each eligible patient contributing one record to the analysis. Since the study included the entire set of eligible records available at the participating facilities rather than selecting a sample of records, a design effect was not incorporated into the initial sample-size calculation.
[bookmark: _Toc240408403]3.7 Sampling technique 
The study included all records that fulfilled the predefined eligibility criteria. Records belonging to OPHIV aged 60 years and above who were receiving ART at MRRH and TASO Mbale during the study period were identified from the available electronic medical records and extracted for analysis. Since every eligible record was included, no sampling of eligible records was undertaken. Consequently, the study did not use a multistage or cluster sampling approach, and no design effect was applied in the sample-size determination. For patients who had more than one valid viral load result recorded during the study period, the most recent valid result was selected for classification of viral load status. Each eligible patient was represented by one record in the analysis.
All identified records were reviewed against the established inclusion and exclusion criteria, with particular attention to the availability and completeness of the study variables required for analysis. Records that failed to satisfy the eligibility criteria or did not contain the necessary information were removed from consideration. After completion of the eligibility assessment and data-cleaning process, a total of 1,476 records were retained for the final analysis.
[bookmark: _Toc240408404]3.8 Data collection tool
A structured data extraction form developed specifically for this study was used to obtain the required information. The tool was designed to facilitate systematic extraction of relevant data from the EMR system, while HIV Care Cards and relevant ART/VL registers were reviewed when additional information or verification was required.
The extraction form captured both socio-demographic and clinical characteristics. The socio-demographic variables included sex, marital status, and place of residence. Clinical variables comprised current ART regimen, ART adherence, duration on ART, comorbidities, and polypharmacy. These variables were included because they were routinely recorded in the available patient records and corresponded to the study objectives.
ART adherence was determined from the most recent adherence status recorded in the EMR and, where necessary, verified or supplemented using information from HIV Care Cards and ART registers. Adherence was classified as good (≥95%) or fair/poor (<95%) in accordance with the Uganda Ministry of Health ART monitoring guidelines.
Polypharmacy was assessed using the medication information documented at the time of the most recent viral load assessment. The total number of concurrently documented medications was counted, including both antiretroviral and non-antiretroviral medications. Records with five or more concurrently documented medications were classified as having polypharmacy, whereas records with fewer than five medications were classified as not having polypharmacy.
The structured extraction form provided a standardized approach for collecting the required information and promoted completeness, consistency, and uniformity during data extraction. This facilitated the collection of data relevant to the study objectives from the routinely available patient records.
[bookmark: _Toc240408405]3.9 Pre-testing of data collection tools
The data extraction tool was pre-tested using approximately 10 patient records at Busiu Health Centre IV, which was not among the facilities selected for the main study. The pre-testing was undertaken to determine whether the tool was clear, complete, and appropriate for capturing the required study variables, as well as to identify any difficulties that might be encountered during the actual data extraction process.
During the pre-test, eligible patient records were reviewed and the relevant information was extracted using the developed tool. This process enabled assessment of the clarity of individual variables, availability of the required information, completeness of the extraction fields, and the ease with which the relevant data could be located within the EMR system.
No modifications were made to the data extraction tool following the pre-testing exercise because it was considered sufficiently clear, complete, and appropriate for the intended purpose. In addition, the study supervisors reviewed the tool to confirm that the variables included were relevant and adequately aligned with the study objectives.
[bookmark: _Toc240408406]3.10 Data collection
Data were mainly obtained from the EMR system using the pre-tested structured data extraction form. With assistance from the designated data custodians at the participating facilities, electronic lists of OPHIV aged 60 years and above who had been receiving ART for at least six months were generated from the facility databases. These lists were then assessed using the predefined inclusion and exclusion criteria, after which eligible records were used to extract information on viral load results, socio-demographic and clinical characteristics, ART regimen, adherence, comorbidities, polypharmacy, and other variables relevant to the study. No primary data were obtained directly from patients because the study relied on routinely collected clinical records to assess VLNS and its association with routinely documented socio-demographic and clinical characteristics during the specified study period.
Where relevant information was missing from the EMR or needed confirmation, the corresponding viral load/ART registers and HIV Care Cards were consulted. Each eligible record was allocated a unique study identification number to protect confidentiality and ensure that personal patient identifiers were excluded from the analytical dataset.
Following extraction, the dataset was checked for missing values, inconsistencies, and implausible entries. Identified discrepancies were, where possible, cross-checked with the original source records and corrected before the dataset was prepared for final analysis.
[bookmark: _Toc240408407]3.11 Data management and analysis
Data extracted from the EMR system and supplemented with information from HIV Care Cards, where necessary, were compiled in Microsoft Excel. The dataset was assessed for completeness and consistency and cleaned to identify and resolve inconsistencies, missing values, and duplicate records. The mental status variable was excluded from the analysis because of substantial missing information. For the remaining study variables, available HIV Care Cards were cross-checked to verify and retrieve missing information where possible. Records with no viral load result within the study period and duplicate records were excluded during the record-selection process. The cleaned dataset was subsequently imported into Stata version 17 for statistical analysis.
Descriptive statistics were used to summarize the characteristics of the study participants. Categorical variables were presented as frequencies and percentages, while continuous variables were summarized using means and standard deviations. These analyses described the socio-demographic and clinical characteristics of OPHIV. The primary outcome was VLNS, defined as a viral load of ≥200 copies/mL for plasma samples among individuals who had been on ART for at least six months.
Bivariate analysis was conducted to examine the distribution of VLNS across the categories of the independent variables. Pearson’s chi-square test was used to assess associations between VLNS and categorical independent variables, while Fisher’s exact test was used where expected cell counts were small. Variables with a p-value <0.25 in the bivariate analysis were considered for inclusion in the multivariable logistic regression model. Variables considered clinically important or potential confounders based on previous literature and theoretical considerations were retained regardless of their statistical significance at the bivariate level.
Multivariable binary logistic regression was used to identify factors independently associated with VLNS. Logistic regression was considered appropriate because VLNS was a binary outcome, categorized as suppressed or non-suppressed. The model allowed simultaneous adjustment for multiple independent variables and estimation of adjusted odds ratios (aORs) with 95% confidence intervals to quantify the strength and precision of the observed associations. The choice of model also considered the distribution of the outcome, the nature of the independent variables, potential multicollinearity, and model specification. Participants were included from two health facilities; however, the study did not employ multistage or cluster sampling. All eligible records from the two participating facilities were included, and each eligible patient contributed one record to the analysis. Therefore, a design effect was not incorporated into the sample-size determination. Study site was included as an explanatory variable in the multivariable logistic regression model to account for measured differences between the two participating health facilities.
Multicollinearity among the independent variables was assessed using the variance inflation factor (VIF). Hypertension and diabetes mellitus were excluded from the multivariable model because they were components of the broader comorbidity variable. ART line was excluded because of substantial multicollinearity with current ART regimen (VIF = 6.96 and 6.73, respectively). Current ART regimen was retained because of its clinical relevance to VLNS. Backward elimination was used during model refinement, with clinically important variables and potential confounders retained regardless of statistical significance. ART adherence was excluded from the final model because of sparse VLNS events among participants with fair or poor documented adherence and uncertainty regarding the temporal relationship between adherence documentation and viral load measurement. The high concordance between fair/poor documented adherence and VLNS raised the possibility of reverse temporality or incorporation bias if adherence was documented or reassessed after the viral load result.
Marital status was excluded during backward elimination because it did not meet the pre-specified retention criterion. Its exclusion was therefore based on the model-building procedure rather than the link test alone.
 Following these exclusions, the final model showed no evidence of problematic multicollinearity, with a mean VIF of 1.11 and a maximum VIF of 1.28. The final multivariable logistic regression model included study site, age group, sex, residence, comorbidities, duration on ART, current ART regimen, and polypharmacy. Adjusted odds ratios (aORs) with 95% confidence intervals (CIs) were reported, and statistical significance was assessed at p < 0.05.
[bookmark: _Toc28699][bookmark: _Toc240408408]3.12 Quality control
A number of quality control procedures were applied throughout the data extraction process to promote the accuracy, completeness, consistency, and reliability of the information obtained from the patient records.
Before commencement of the main data collection, the structured data extraction tool was pre-tested using approximately 10 patient records at Busiu Health Centre IV, which was not included among the study facilities.
During data collection, information was mainly extracted from the EMR system using the standardized data extraction tool. The predefined inclusion and exclusion criteria were applied uniformly when identifying eligible records. Where information was missing or discrepancies were identified in the EMR, the relevant HIV Care Cards were reviewed, where available, to verify and supplement the recorded information.
Confidentiality was maintained throughout the data management process by excluding patient names and other direct identifiers from the study dataset. Each eligible record was assigned a unique study identification number. The electronic dataset was stored in a secure manner, with access limited to the researcher and authorized members of the research team.
[bookmark: _Toc240408409]3.13 Ethical consideration
Ethical clearance for the study was obtained from the Busitema University Institutional Research and Ethics Committee (IREC) under Approval No. BUFHS-2026-696 before data collection commenced. In addition, permission to access the relevant patient records was obtained from the management of the participating health facilities.
Because the study involved analysis of existing medical records, did not involve direct interaction with patients, and used only de-identified information, IREC approved a waiver of informed consent. The study presented minimal risk to participants since no intervention was provided and no direct patient contact was undertaken.
Data extraction was restricted to information necessary to address the study objectives. Patient names and other direct identifiers were excluded from the study dataset. Instead, each eligible record was allocated a unique study identification number to safeguard confidentiality and minimize the possibility of identifying individual patients.
Access to the patient records was granted only to authorized study personnel and was limited to activities related to the approved research. All individuals involved in data extraction signed confidentiality agreements and were required to protect the privacy of patient information. The electronic data extracted from the records were maintained in password-protected files, with access limited to authorized members of the research team.
The information obtained was used exclusively for academic and research purposes and was managed in accordance with relevant national ethical requirements and institutional policies concerning privacy, confidentiality, and protection of health information. Throughout the study, the researcher also complied with the administrative procedures and data-access requirements established by the participating health facilities.













[bookmark: _Toc240408410]CHAPTER FOUR: RESULTS AND DISCUSSION
[bookmark: _Toc240408411]4.1 Results 
[bookmark: _Toc240408412]4.1.1 Sociodemographic and clinical characteristics of Older Persons living with HIV 
Table 4.1 presents the socio-demographic and clinical characteristics of the 1,476 older persons living with HIV (OPHIV) included in the study, comprising 718 records from Mbale Regional Referral Hospital (MRRH) and 758 records from The AIDS Support Organization (TASO) Mbale. The mean age of the OPHIV was 65.6±5.1 years, with similar mean ages at MRRH (65.5 ± 5.2 years) and TASO Mbale (65.7 ± 5.1 years). The majority were females (59.7%, n = 881) and resided in rural areas (81.8%, n = 1,207). The age distribution was broadly similar across the two facilities, although the proportion aged ≥70 years was higher at TASO Mbale (22.4%, n = 170) than at MRRH (18.9%, n = 136). Females constituted a larger proportion at TASO Mbale (65.2%, n = 494) compared with MRRH (53.9%, n = 387), while the majority of OPHIV at both facilities resided in rural areas (79.4%, n = 570 at MRRH and 84.0%, n = 637 at TASO). Regarding marital status, 59.8% (n = 882) of the OPHIV were in union, while 40.2% (n = 594) were not in union. The proportions were similar at MRRH (60.4%, n = 434) and TASO Mbale (59.1%, n = 448). 
In terms of clinical characteristics, 32.0% (n = 473) of the OPHIV had at least one documented comorbidity. Hypertension was the most commonly documented comorbidity (29.8%, n = 440), while diabetes mellitus was documented in 4.2% (n = 62). The proportion with at least one documented comorbidity was higher at TASO Mbale (34.6%, n = 262) than at MRRH (29.4%, n = 211). Similarly, documented hypertension was more frequent at TASO Mbale (33.1%, n = 251) than at MRRH (26.3%, n = 189). The majority of OPHIV were on Dolutegravir (DTG)-based ART (91.8%, n = 1,355) and first-line ART (91.3%, n = 1,347), with slightly higher proportions at TASO Mbale than at MRRH. Most OPHIV had been on ART for 10-19 years (68.0%, n = 1,004), although those who had been on ART for <10 years were more common at MRRH (17.1%, n = 123) than at TASO Mbale (7.1%, n = 54). Good ART adherence was documented for the majority (96.4%, n = 1,423), with similar proportions at MRRH and TASO Mbale. Polypharmacy showed the largest difference between the two facilities, being documented in 26.9% (n = 204) of OPHIV at TASO Mbale compared with 2.1% (n = 15) at MRRH.
Table 4-1. Sociodemographic and clinical characteristics of Older Persons living with HIV 
	Characteristics
	MRRH (N=718)
	TASO (N=758)
	Overall (N=1,476)

	
	n (%)
	n (%)
	n (%)

	Age group (years)
	Mean±SD; 65.5±5.2
	Mean±SD; 65.7±5.1
	Mean±SD; 65.6±5.1

	60–64
	383 (53.3)
	391 (51.6)
	774 (52.4)

	65–69
	199 (27.7)
	197 (26.0)
	396 (26.8)

	≥70
	136 (18.9)
	170 (22.4)
	306 (20.7)

	Sex
	
	
	

	Female
	387 (53.9)
	494 (65.2)
	881 (59.7)

	Male
	331 (46.1)
	264 (34.8)
	595 (40.3)

	Residence
	
	
	

	Rural
	570 (79.4)
	637 (84.0)
	1207 (81.8)

	Urban
	148 (20.6)
	121 (16.0)
	269 (18.2)

	Marital status
	
	
	

	Not in union
	284 (39.6)
	310 (40.9)
	594 (40.2)

	In union
	434 (60.4)
	448 (59.1)
	882 (59.8)

	Comorbidities
	
	
	

	Yes
	211 (29.4)
	262 (34.6)
	473 (32.0)

	No
	507 (70.6)
	496 (65.4)
	1003 (68.0)

	Hypertension
	
	
	

	Yes
	189 (26.3)
	251 (33.1)
	440 (29.8)

	No
	529 (73.7)
	507 (66.9)
	1036 (70.2)

	Diabetes mellitus
	
	
	

	Yes
	39 (5.4)
	23 (3.0)
	62 (4.2)

	No
	679 (94.6)
	735 (97.0)
	1414 (95.8)

	Current ART regimen
	
	
	

	Non-DTG-based
	75 (10.4)
	46 (6.1)
	121 (8.2)

	DTG-based
	643 (89.6)
	712 (93.9)
	1355 (91.8)

	ART line
	
	
	

	First line
	642 (89.4)
	705 (93.0)
	1347 (91.3)

	Second/third line
	76 (10.6)
	53 (7.0)
	129 (8.7)

	Duration on ART
	
	
	

	<10 years
	123 (17.1)
	54 (7.1)
	177 (12.0)

	10–19 years
	467 (65.0)
	537 (70.8)
	1004 (68.0)

	≥20 years
	128 (17.8)
	167 (22.0)
	295 (20.0)

	ART adherence
	
	
	

	Good adherence
	699 (97.4)
	724 (95.5)
	1423 (96.4)

	Fair/poor adherence
	19 (2.6)
	34 (4.5)
	53 (3.6)

	Polypharmacy
	
	
	

	Yes
	15 (2.1)
	204 (26.9)
	219 (14.8)

	No
	703 (97.9)
	554 (73.1)
	1257 (85.2)



[bookmark: _Toc240408413]4.1.2 Prevalence of viral load non-suppression among Older Persons living with HIV in Mbale City
Figure 4-1 shows the prevalence of viral load non-suppression (VLNS) among OPHIV in Mbale City, Eastern Uganda. Overall, 10.0% (95% CI: 8.5-11.6) of the OPHIV had VLNS, while 90.0% (95% CI: 88.4-91.5) had viral load suppression (VLS). The prevalence of VLNS was slightly higher among those receiving care at TASO Mbale (10.8%; n = 82) than among those receiving care at MRRH (9.1%; n = 65).

[bookmark: _Hlk238169604]Figure 4-1. Prevalence of viral load non-suppression among Older Persons in Mbale City, Uganda
[bookmark: _Toc240408414]4.1.3 Distribution of viral load suppression by sociodemographic and clinical characteristics
Table 4-2 shows the distribution of VLNS among OPHIV across selected sociodemographic and clinical characteristics. By study site, the proportion of VLNS was 10.8% (n = 82) among participants receiving care at TASO Mbale, compared with 9.1% (n = 65) among those receiving care at MRRH, although the difference was not statistically significant (p = 0.258). The proportion with VLNS was higher among males (18.2%, n = 108) than among females (4.4%, n = 39; p < 0.001), and among those residing in rural areas (10.8%, n = 130) than among those residing in urban areas (6.3%, n = 17; p = 0.027). Regarding marital status, the proportion with VLNS was higher among those who were not in union (20.2%, n = 120) than among those who were in union (3.1%, n = 27; p < 0.001).
Regarding clinical characteristics, the proportion with VLNS was higher among OPHIV with at least one documented comorbidity (13.7%, n = 65) than among those without documented comorbidities (8.2%, n = 82; p = 0.001). Similarly, the proportion with VLNS was higher among those with documented hypertension (12.5%, n = 55) than among those without hypertension (8.9%, n = 92; p = 0.034), and among those with documented diabetes mellitus (25.8%, n = 16) than among those without diabetes mellitus (9.3%, n = 131; p < 0.001). A substantially higher proportion of OPHIV receiving non-dolutegravir (DTG)-based regimens had VLNS (50.4%, n = 61) compared with those receiving DTG-based regimens (6.3%, n = 86; p < 0.001). Similarly, the proportion with VLNS was higher among those on second/third-line ART (55.8%, n = 72) than among those on first-line ART (5.6%, n = 75; p < 0.001). The proportion with VLNS was also higher among participants with fair/poor documented ART adherence (88.7%, n = 47) than among those with good documented adherence (7.0%, n = 100; p < 0.001). Finally, the proportion with VLNS was higher among participants with documented polypharmacy (17.8%, n = 39) than among those without polypharmacy (8.6%, n = 108; p < 0.001).
[bookmark: _Hlk238169264]Table 4-2. Distribution of viral load suppression by sociodemographic and clinical characteristics
	Characteristics
	Viral load non-suppression
	Viral load suppression
	P-value

	Study Site
	
	
	0.258

	MRRH
	65 (9.1)
	653 (90.9)
	

	TASO
	82 (10.8)
	676 (89.2)
	

	Age group (years)
	
	
	0.640

	60–64
	72 (9.3)
	702 (90.7)
	

	65–69
	41 (10.4)
	355 (89.6)
	

	≥70
	34 (11.1)
	272 (88.9)
	

	Sex
	
	
	<0.001

	Female
	39 (4.4)
	842 (95.6)
	

	Male
	108 (18.2)
	487 (81.8)
	

	Residence
	
	
	0.027

	Rural
	130 (10.8)
	1077 (89.2)
	

	Urban
	17 (6.3)
	252 (93.7)
	

	Marital status
	
	
	<0.001

	Not in union
	120 (20.2)
	474 (79.8)
	

	In union
	27 (3.1)
	855 (96.9)
	

	Comorbidities
	
	
	0.001

	Yes
	65 (13.7)
	408 (86.3)
	

	No
	82 (8.2)
	921 (91.8)
	

	Hypertension
	
	
	

	Yes
	55 (12.5)
	385 (87.5)
	0.034

	No
	92 (8.9)
	944 (91.1)
	

	Diabetes mellitus
	
	
	<0.001

	Yes
	16 (25.8)
	46 (74.2)
	

	No
	131 (9.3)
	1283 (90.7)
	

	Current ART regimen
	
	
	

	Non-DTG-based
	61 (50.4)
	60 (49.6)
	<0.001

	DTG-based
	86 (6.3)
	1269 (93.7)
	

	ART line
	
	
	<0.001

	First line
	75 (5.6)
	1272 (94.4)
	

	Second/third line
	72 (55.8)
	57 (44.2)
	

	Duration on ART
	
	
	0.327

	<10 years
	21 (11.9)
	156 (88.1)
	

	10–19 years
	92 (9.2)
	912 (90.8)
	

	≥20 years
	34 (11.5)
	261 (88.5)
	

	ART adherence
	
	
	<0.001

	Good adherence
	100 (7.0)
	1323 (93.0)
	

	Fair/poor adherence
	47 (88.7)
	6 (11.3)
	

	Polypharmacy
	
	
	<0.001

	Yes
	39 (17.8)
	180 (82.2)
	

	No
	108 (8.6)
	1149 (91.4)
	



[bookmark: _Toc240408415]4.1.4 Factors associated with viral load non-suppression among Older Persons in Mbale City
Table 4-3 shows the crude and adjusted associations between selected sociodemographic and clinical characteristics and VLNS among OPHIV. In the multivariable logistic regression analysis, study site, sex, residence, current ART regimen, and polypharmacy were significantly associated with VLNS.
OPHIV receiving HIV care at TASO Mbale had 1.60 times the odds of VLNS compared with those receiving care at Mbale Regional Referral Hospital (MRRH) (aOR 1.60; 95% CI: 1.04-2.48; p = 0.034). Male OPHIV had 4.27 times the odds of VLNS compared with females (aOR 4.27; 95% CI: 2.81-6.48; p < 0.001). OPHIV residing in rural areas had 2.24 times the odds of VLNS compared with those residing in urban areas (aOR 2.24; 95% CI: 1.22-4.10; p = 0.009). The strongest association was observed for current ART regimen. Compared with OPHIV receiving DTG-based ART, those receiving non-DTG-based regimens had 13.66 times the odds of VLNS (aOR 13.66; 95% CI: 8.53-21.87; p < 0.001). OPHIV with polypharmacy had 1.80 times the odds of VLNS compared with those without polypharmacy (aOR 1.80; 95% CI: 1.01-3.21; p = 0.048).
Age group and duration on ART were not significantly associated with VLNS in the multivariable analysis. Although comorbidities were significantly associated with VLNS in the crude analysis (OR 1.79; 95% CI: 1.27-2.53; p = 0.001), the association was attenuated and was no longer statistically significant after adjustment (aOR 1.09; 95% CI: 0.68-1.75; p = 0.716).


Table 4-3. Factors associated with viral load non-suppression among Older Persons in Mbale City
	Characteristics
	Viral load non-suppression
n (%)
	Crude odds ratio [95% CI]
	P-value
	Adjusted odds ratio [95% CI]
	P-value

	Study Site
	
	
	
	
	

	MRRH
	65 (9.1)
	Ref
	
	Ref
	

	TASO
	82 (10.8)
	1.22 [0.86-1.72]
	0.258
	1.60 [1.04-2.48]
	0.034

	Age group (years)
	
	
	
	
	

	60-64
	72 (9.3)
	Ref
	
	Ref
	

	65-69
	41 (10.4)
	1.13 [0.75-1.69]
	0.565
	0.96 [0.60-1.54]
	0.877

	≥70
	34 (11.1)
	1.22 [0.79-1.88]
	0.369
	1.51 [0.93-2.45]
	0.099

	Sex
	
	
	
	
	

	Female
	39 (4.4)
	Ref
	
	Ref
	

	Male
	108 (18.2)
	4.79 [3.27-7.02]
	<0.001
	4.27 [2.81–6.48]
	<0.001

	Residence
	
	
	
	
	

	Rural
	130 (10.8)
	1.79 [1.06-3.02]
	0.029
	2.24 [1.22-4.10]
	0.009

	Urban
	17 (6.3)
	Ref
	
	Ref
	

	Marital status
	
	
	
	
	

	Not in Union
	120 (20.2)
	Ref
	
	Not entered
	

	In Union
	27 (3.1)
	0.12 [0.08–0.19]
	<0.001
	Not entered
	

	Comorbidities
	
	
	
	
	

	Yes
	65 (13.7)
	1.79 [1.27-2.53]

	0.001
	1.09 [0.68–1.75]
	0.716

	No
	82 (8.2)
	Ref
	
	Ref
	

	Current ART regimen
	
	
	
	
	

	DTG-based
	86 (6.3)
	Ref
	 
	Ref
	 

	Non-DTG-based
	61 (50.4)
	15.00 [9.88-22.79]
	<0.001
	13.66 [8.53-21.87]
	<0.001

	Duration on ART
	
	
	
	
	

	<10 years
	21 (11.9)
	1.33 [0.81-2.21]
	0.261
	1.37 [0.76-2.48]
	0.297

	10–19 years
	92 (9.2)
	Ref
	
	Ref
	

	≥20 years
	34 (11.5)
	1.29 [0.85-1.96]
	0.229
	1.04 [0.64-1.68]
	0.879

	ART adherence
	
	
	
	Not entered
	

	Good adherence
	100 (7.0)
	Ref
	
	Not entered
	

	Fair/poor adherence
	47 (88.7)
	103.64 [43.26–248.28]
	<0.001
	Not entered
	

	Polypharmacy
	
	
	
	
	

	Yes
	39 (17.8)
	2.31 [1.55-3.43]
	<0.001
	1.80 [1.01–3.21]
	0.048

	No
	108 (8.6)
	Ref
	
	Ref
	


Note: COR = crude odds ratio; AOR = adjusted odds ratio; CI = confidence interval; Ref = reference category; DTG = dolutegravir. Marital status was not retained in the final multivariable model during model refinement. ART adherence was not entered into the final multivariable model because of sparse outcome cells among participants with fair/poor adherence and uncertainty regarding the temporal relationship between documented adherence and viral load assessment.

[bookmark: _Toc240408416]4.2 Discussion 
This study examined the prevalence of viral load non-suppression (VLNS) and factors associated with VLNS among older persons living with HIV (OPHIV) aged 60 years and above in Mbale City. Overall, 10.0% of participants had VLNS, while 90.0% were virally suppressed. After adjustment, study site, male sex, rural residence, current ART regimen, and polypharmacy were significantly associated with VLNS. Age group, comorbidities, and duration on ART were not independently associated with the outcome.
The observed VLNS prevalence of 10.0% indicates that approximately one in ten OPHIV had a viral load of at least 200 copies/mL. The prevalence was slightly higher at TASO Mbale (10.8%) than at MRRH (9.1%), although this difference was not statistically significant. The finding is comparable with Ugandan evidence showing VLS rates of 87.9%–92.5% among OPHIV, equivalent to approximately 7.5%-12.1% with VLNS (Ministry of Health Uganda, 2019). Routine programme data from Eastern Uganda similarly reported approximately 88.3% VLS among OPHIV, corresponding to 11.7% VLNS (Ministry of Health Uganda, 2025). In Mbale City specifically, the Uganda Viral Load Dashboard estimated VLNS at 10.9% in 2025 (Ministry of Health Uganda, 2025), which is close to the 10.0% observed in this study. Differences from other studies may nevertheless arise from variation in study design, age composition, ART exposure, follow-up duration, and healthcare settings. For example a prospective cohort study conducted across 12 clinics in Kenya, Uganda, Tanzania, and Nigeria reported viral load suppression of 96% among adults aged ≥50 years at 42 months after ART initiation, compared with 91% among younger adults (Bahemana et al., 2020). The approximately 4% VLNS among older participants was lower than that observed here. The difference may partly reflect the prospective enrolment of ART-naïve participants in that study compared with the current cross-sectional analysis of individuals already receiving HIV care, as well as differences in age range, duration of ART exposure, and follow-up.
The current ART regimen was the factor most strongly associated with VLNS in this study. OPHIV receiving non-DTG-based regimens had considerably higher odds of VLNS compared with those receiving DTG-based treatment. This observation is in agreement with evidence from Uganda and other African settings indicating improved virological outcomes among individuals receiving DTG-based ART. In a Ugandan observational cohort, moving from non-DTG-based regimens to DTG-based therapy was associated with improved viral suppression (Wagner et al., 2024). Similarly, evidence from the African Cohort Study showed that participants who changed to tenofovir/lamivudine/dolutegravir (TLD) were more likely to maintain viral suppression than those who did not switch (Allahna et al., 2022). More recently, an increase in viral suppression following transition to DTG-based treatment was reported in a Ugandan cohort study (Asiku et al., 2026). 
The strength of the association observed in this study was considerably greater than that reported in previous studies and therefore requires cautious interpretation. The estimated aOR was 13.66 (95% CI: 8.53–21.87), with the confidence interval excluding the null value. One possible explanation is confounding by indication, whereby the current non-DTG-based regimen may be a marker of previous treatment experiences or clinical characteristics that independently increase the likelihood of VLNS. In this dataset, current ART regimen and ART line demonstrated substantial collinearity (VIF = 6.96), suggesting that non-DTG-based treatment may partly identify participants with more complex treatment histories, including those receiving second- or third-line therapy or those with previous treatment failure. The relatively small proportion of participants receiving non-DTG-based ART may also have contributed to the large point estimate. In the current study, 91.3% of participants were on first-line ART, while 8.7% were receiving second- or third-line regimens. Furthermore, 88.0% had received ART for at least 10 years, including 20.0% who had been on treatment for 20 years or more. The long duration of ART in this population may partly explain continued use of non-DTG-based regimens because of previous treatment histories and changes in treatment over time. However, the available records did not provide sufficient information on the specific reasons for individual regimen changes or continued use of non-DTG-based treatment. The cross-sectional nature of the study also means that it is not possible to establish whether the association resulted from the current regimen itself or from factors that existed before the regimen was selected. Thus, the aOR of 13.66 should not be interpreted as demonstrating that non-DTG-based treatment causes a 13-fold increase in VLNS, nor that switching to DTG-based therapy would result in a corresponding reduction. Rather, it indicates substantially higher observed odds of VLNS among participants receiving non-DTG-based ART, with the magnitude potentially influenced by previous treatment history and confounding by indication. Decisions concerning DTG-based treatment should therefore continue to follow established HIV treatment guidelines and individual clinical assessment rather than being based solely on the magnitude of the association observed in this study.
Male sex was independently associated with VLNS, with male OPHIV having substantially greater odds of non-suppression than their female counterparts. Findings concerning sex differences in viral suppression have varied across different settings. In a retrospective cohort study among adults receiving ART in Bulambuli District, adherence was found to be a significant predictor of viral suppression, whereas sex was not (Wakooko et al., 2020). The difference from the present findings may partly reflect differences in the populations studied, since the Bulambuli study included adults across a wider age range while the current study was restricted to individuals aged 60 years and above. Variations in study period, healthcare setting, and treatment context may have also contributed to the differing findings. Evidence from a large programme-based analysis in Nigeria, however, supports the direction of the association observed in this study. Among 585,632 people living with HIV receiving ART across 16 states, males had a higher adjusted likelihood of VLNS than females (APR 1.09, 95% CI: 1.06-1.11). Similar evidence of poorer viral suppression among males has been reported in South Africa (Haas et al., 2023; Tomescu et al., 2023).
The higher odds of VLNS observed among males in the present study may reflect differences in engagement with HIV care and healthcare-seeking behaviour. Qualitative evidence from Uganda has identified challenges related to adherence and treatment burden as barriers to achieving viral suppression, although that study was conducted in Kampala and used a qualitative design and therefore provides contextual rather than directly comparable evidence (Izudi et al., 2024). However, the present study did not directly measure healthcare-seeking behaviour, engagement in care, or other potential mechanisms underlying the observed sex difference. These potential mechanisms could not be directly assessed because the analysis was based on previously collected routine clinical records, which did not contain sufficient information to assess these factors. Nevertheless, the observed association suggests that sex may be an important consideration when designing targeted HIV care and treatment support for OPHIV.
ART adherence demonstrated a strong relationship with VLNS in the bivariate analysis. VLNS was observed among 88.7% of participants with documented fair or poor adherence, compared with 7.0% of those with good adherence (p<0.001). This result is consistent with findings from Eastern Uganda, where ART adherence was the only significant predictor of viral load suppression in a retrospective cohort study of adults receiving ART (Wakooko et al., 2020). Similarly, qualitative evidence from Uganda has reported several barriers to achieving VLS, including forgetting to take medication, high pill burden, medication-related side effects, lack of food, and inadequate counselling (Izudi et al., 2024). Nevertheless, this finding warrants cautious interpretation because only a small proportion of participants had documented fair or poor adherence, leading to sparse outcome cells. Furthermore, the routinely collected records did not allow the timing of adherence documentation to be clearly established in relation to the viral load assessment. The strong concordance between documented fair or poor adherence and VLNS may therefore indicate that adherence was documented or reassessed following an abnormal viral load result, raising the possibility of reverse temporality or incorporation bias. Consequently, ART adherence was excluded from the final multivariable model. This exclusion should not be interpreted as evidence that adherence is unimportant for viral suppression; rather, the observed bivariate association may have been influenced, at least in part, by when and how adherence was recorded during routine clinical care.
Rural residence was independently associated with VLNS, with older persons living outside the Mbale City municipal area having higher odds of VLNS compared with those residing within the municipal area. This relationship may be partly explained by differences in access to and utilization of HIV care services between urban and rural populations. Older persons living outside the municipal area may encounter difficulties related to mobility, longer distances to health facilities, transportation, and continuity of care, potentially affecting timely medication refills and viral load monitoring. Similar findings have been reported in qualitative research among older Ugandans, where mobility difficulties and fatigue were identified as barriers to accessing HIV care and maintaining adherence (Schatz et al., 2019). However, the present study could not directly examine these possible pathways because routinely collected records did not provide information on distance to health facilities, transportation, healthcare utilization, or treatment interruptions. This finding is particularly important given that 81.8% of the older persons included in the study lived in rural areas, underscoring the need for accessible and age-responsive HIV services for older persons residing in rural communities.
The study site remained independently associated with VLNS after adjustment for other participant characteristics. In the crude analysis, VLNS was somewhat more prevalent among older persons receiving care at TASO Mbale (10.8%) compared with those at MRRH (9.1%), although the difference was not statistically significant (p = 0.258). The prevalence observed at TASO Mbale was also relatively close to the overall study prevalence of 10.0%, suggesting that the crude difference between the two facilities was small. The lack of a statistically significant association at the bivariate level may partly be explained by similarities in several measured participant characteristics across the two sites, including mean age, marital status, residence, duration on ART, and documented ART adherence. While differences were noted in characteristics such as sex, comorbidities, and polypharmacy, these differences may not have been sufficient to produce a statistically significant crude variation in VLNS. However, following adjustment for other participant-level factors, the study site remained independently associated with VLNS. This observation is consistent with evidence from Uganda showing that viral suppression can vary across health facilities even after differences in patient characteristics are taken into account. A study involving 15 health facilities in Uganda reported considerable variation in VLS between facilities, with significant facility-level differences remaining after adjustment for patient mix (Duber et al., 2016). Similarly, research from Eastern Uganda found differences in viral suppression according to the HIV service-delivery model, with community-based differentiated service delivery associated with better viral suppression than facility-based care (Brian et al., 2023). These findings indicate that how HIV services are organized and delivered may partly influence virological outcomes across different care settings. However, the present study did not evaluate facility-level characteristics such as service-delivery approaches, adherence support mechanisms, patient follow-up practices, staffing, or continuity of care. Consequently, the observed association should not be taken to mean that one facility provided poorer HIV care than the other. Instead, it suggests that differences between the two care settings may require further examination. Future studies incorporating both individual-level and facility-level factors could help explain the observed variation in VLNS between the two sites.
Polypharmacy was independently associated with VLNS, with older persons who had polypharmacy showing higher odds of VLNS compared with those who did not. One possible explanation is that taking several medications concurrently may increase pill burden and treatment complexity while also increasing the likelihood of drug–drug interactions and adverse effects, potentially making adherence to long-term ART more difficult. Similar concerns have been reported in qualitative research from Uganda, where polypharmacy, comorbid conditions, and adherence-related difficulties were identified as challenges to achieving viral suppression among people living with HIV (Izudi et al., 2024). Although that study was conducted in Kampala using a qualitative design, its findings offer contextual evidence for the possible influence of medication and treatment burden on viral non-suppression. This issue may be particularly relevant among OPHIV, given the increasing occurrence of non-communicable diseases and multimorbidity with advancing age. A recent study among OPHIV in Eastern Uganda documented a substantial burden of diabetes and hypertension, indicating that many older persons living with HIV may require treatment for several chronic conditions alongside ART (Kiyimba et al., 2026). In addition, qualitative research among older Ugandans has identified comorbidities, fatigue, and difficulties in accessing healthcare as factors that may hinder consistent ART use (Schatz et al., 2019). Collectively, these findings provide a plausible context in which greater medication and treatment demands could make sustained HIV treatment more challenging.
Nevertheless, the relationship between polypharmacy and VLNS requires cautious interpretation. Polypharmacy may be an indicator of greater underlying clinical complexity rather than a direct determinant of VLNS. In the present study, comorbidities were not independently associated with VLNS, which raises the possibility that the polypharmacy association reflects aspects of medication burden or treatment complexity that were not adequately captured by the measured comorbidity variables. The substantial difference in documented polypharmacy between TASO Mbale and MRRH, at 26.9% and 2.1%, respectively, also requires careful consideration. Although both facilities served older persons within the same geographical area and had broadly similar documented comorbidity burdens, differences in medication-recording practices, documentation completeness, or the way medication lists were maintained could have contributed to this variation. Medication use was not independently verified using pharmacy dispensing data or other external sources; therefore, the observed difference may reflect documentation practices as well as actual differences in medication burden. The present finding should also be considered in light of evidence showing differing relationships between medication use and virological outcomes. One study reported an association in the opposite direction for non-antiretroviral medication use, which may be explained by differences in how medication use was defined and measured, as well as variation in study populations, clinical settings, and adherence support (Chinogurei et al., 2024). In the present study, polypharmacy was defined as the concurrent use of five or more medications, including antiretroviral medications, which may limit direct comparison with studies using different definitions. Similarly, another study found no association between polypharmacy and virological outcomes in a setting where strong adherence support was provided, suggesting that medication burden may not inevitably result in poorer virological outcomes (Khawcharoenporn & Tanslaruk, 2020). Given the approximately thirteenfold difference in documented polypharmacy between the two facilities, the borderline confidence interval for the observed association (aOR 1.80, 95% CI: 1.01–3.21), and the possibility of differences in medication documentation, the result should not be interpreted as evidence of a causal effect of polypharmacy on VLNS. Differential documentation between the two sites remains a plausible alternative explanation for both the observed association with polypharmacy and the independent association with study site.
Given the cross-sectional nature of the study, it was not possible to determine whether polypharmacy preceded VLNS or occurred in response to clinical circumstances associated with VLNS. Therefore, the temporal relationship between the two variables cannot be established. Longitudinal studies are needed to establish whether polypharmacy has a direct role in the development of VLNS or whether it mainly reflects underlying clinical complexity among OPHIV.
Age group did not show an independent association with VLNS in this study. This finding is comparable to results from a retrospective cohort study in Bulambuli District, Eastern Uganda, which reported no significant relationship between age and VLS among adults receiving ART (Wakooko et al., 2020). Similarly, findings from the African Cohort Study showed that viral suppression after ART initiation was high and did not differ substantially between adults aged ≥50 years and those aged <50 years (Bahemana et al., 2020). In contrast, more recent evidence from rural Uganda found lower viral suppression among adults aged ≥60 years compared with those aged 50–59 years (Tumwesigyire et al., 2026). The differences between these findings may be related to variations in the populations studied, age group definitions, geographical locations, duration of ART exposure, and HIV care settings. The lack of an observed association in the present study may also be partly attributable to the relatively narrow age range of the study population. All participants were aged ≥60 years, with the majority falling within the 60–69-year age category, thereby providing limited variation in age for detecting differences in VLNS.
Duration of ART use was not independently associated with VLNS in the present study. This finding indicates that the number of years an older person has been receiving ART may not, on its own, determine virological outcomes after accounting for other relevant factors. Evidence from a retrospective cohort study in Bulambuli District, Eastern Uganda, similarly suggested that adherence played a more important role in viral suppression than other treatment-related characteristics (Wakooko et al., 2020). Although older persons have been reported to experience less favorable outcomes after starting ART, that evidence primarily examined mortality and immunological recovery rather than VLS, making direct comparison with the present findings difficult (Ssebutinde et al., 2018). Variations in study populations, outcome definitions, ART regimens, periods of treatment, and healthcare settings may therefore help explain the differences observed between studies.
Comorbidities did not remain independently associated with VLNS after adjustment for other factors. Although the crude analysis showed a higher proportion of VLNS among older persons with documented comorbidities, the strength of this relationship decreased after controlling for other variables. This finding contrasts with recent evidence from rural Uganda, where the presence of at least one non-HIV-related comorbidity was associated with higher viral suppression among OPHIV (Tumwesigyire et al., 2026). Differences in the characteristics of the study populations, approaches used to define or measure comorbidities, and healthcare settings may partly account for these differing findings. Nevertheless, the lack of an independent association in the present study should not be interpreted to mean that comorbidities have little relevance to HIV treatment outcomes, particularly among older persons who may have several chronic conditions alongside complex treatment requirements. The relationship between comorbidities and viral suppression may instead be affected by other factors, including medication burden, treatment complexity, and adherence. The finding that polypharmacy was independently associated with VLNS while comorbidities were not further suggests that the number of medications being taken may reflect elements of clinical complexity that are not adequately captured by simply documenting the presence or absence of comorbid conditions. Additional research is therefore needed to better understand the interplay between comorbidities, medication burden, and viral suppression among OPHIV.
[bookmark: _Toc240408417]4.3 Policy implications
The study findings point to several areas that could strengthen HIV service delivery for OPHIV in Mbale City and comparable settings. The higher odds of VLNS among older men suggest that HIV programmes should strengthen approaches that promote treatment engagement, adherence support, and retention in care among this group. Similarly, the increased odds among rural residents highlight the need for accessible and differentiated services that address barriers related to distance, transportation, mobility, and continuity of care.
The marked association between non-DTG-based ART and VLNS supports continued implementation of national ART optimization strategies, including transition to DTG-based regimens for eligible patients. Such decisions should, however, be based on individual clinical assessment, treatment history, and applicable national guidelines rather than this study alone. Patients remaining on non-DTG-based regimens may also benefit from closer review of viral load results and timely assessment and management of possible treatment failure.
The relationship between polypharmacy and VLNS further highlights the value of incorporating systematic medication review into routine HIV care for OPHIV. Medication reconciliation can help identify unnecessary medicines, potential drug–drug interactions, adverse effects, and treatment-related challenges that may affect adherence. The association between study site and VLNS also suggests an opportunity for programme managers to examine differences in follow-up, adherence support, and continuity of care across facilities and identify areas for service improvement.
Overall, integrating HIV care with age-appropriate management of comorbidities, medication review, and differentiated service delivery may better address the complex healthcare needs of OPHIV and support sustained viral suppression.
[bookmark: _Toc240408418]4.4 Strengths and limitations
Several limitations should be considered when interpreting the study findings. First, the cross-sectional design and reliance on routinely collected secondary data restricted the analysis to information available in the clinical records. Important factors such as socioeconomic circumstances, stigma, social support, clinic attendance, treatment interruptions, and drug resistance were not adequately documented and therefore could not be assessed. Their omission may have resulted in residual confounding and may partly explain some of the observed associations.
The quality of routine records may also have differed between individual records and study sites, with incomplete or inaccurately recorded information potentially resulting in missing data or misclassification. In addition, the study used viral load measurements available at the time of data extraction and therefore could not establish whether non-suppression represented a persistent or transient condition.
Because exposure and outcome information were assessed from the available records within the study period, temporal relationships could not be established for some variables, particularly current ART regimen and polypharmacy. The observational design also means that the identified associations should not be interpreted as causal. Although the number of VLNS events supported multivariable analysis, events were unevenly distributed across some exposure categories, particularly among participants receiving non-DTG-based ART. This imbalance may have affected the precision and stability of some estimates, including the relatively large odds ratio observed for non-DTG-based ART.
Polypharmacy was defined as the concurrent use of five or more medications, including antiretroviral and non-antiretroviral medicines. Differences in how polypharmacy is defined across studies may therefore limit direct comparison with studies that consider only non-antiretroviral medicines.
Although data were obtained from two health facilities, potential correlation among participants within the same facility was not explicitly accounted for in the analysis. Study site was included as a covariate to capture measured differences between the facilities; however, unmeasured facility-level effects may remain. Finally, since the study involved OPHIV receiving care at selected facilities in Mbale City, the findings may have limited generalizability to older people living with HIV who receive care elsewhere or who are not engaged in HIV services.
Despite these limitations, the study has important strengths. A major strength of the study was the inclusion of 1,476 eligible records from two major HIV care providers in Mbale City, which maximized the available sample and enhanced the statistical power of the analysis. The study also specifically focused on OPHIV aged 60 years and above, a population that has received comparatively limited attention in research on HIV treatment outcomes.
The study applied clearly defined measures for key variables, including VLNS and polypharmacy, and used multivariable analysis to estimate adjusted associations with corresponding confidence intervals. Including all eligible records available at the participating facilities during the study period further maximized the information obtained from the study population.
Use of routinely collected clinical data also enabled assessment of VLNS within real-world HIV service delivery settings. Furthermore, inclusion of both a public referral hospital and a non-governmental HIV care organization provided perspectives from different service-delivery contexts and allowed comparison of VLNS across the two facilities.
Overall, the study contributes locally relevant evidence on the burden and associated factors of VLNS among OPHIV in Mbale City and provides information that may support efforts to strengthen HIV care for this growing population.
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[bookmark: _Toc240408420]5.1 Conclusion
This study assessed factors associated with viral load non-suppression (VLNS) among older persons living with HIV (OPHIV) in Mbale City, Uganda. The prevalence of VLNS was 10.0%, indicating that approximately one in ten OPHIV had a non-suppressed viral load, while the majority had achieved viral load suppression. Although viral suppression was achieved by most participants, VLNS remains an important programme concern requiring continued attention.
In the final multivariable model, study site, male sex, rural residence, current ART regimen, and polypharmacy remained significantly associated with VLNS after adjustment. Male OPHIV had higher odds of VLNS than females, while those residing in rural areas had higher odds than those residing in urban areas. Participants receiving non-DTG-based ART had substantially higher odds of VLNS than those receiving DTG-based ART, while OPHIV receiving care at TASO had higher odds of VLNS than those receiving care at MRRH. The observed association between documented polypharmacy and VLNS should be considered provisional because of differences in medication documentation between study sites and the lack of independent validation of medication records, and therefore requires confirmation in further studies. These findings underscore the need for targeted HIV care and treatment support for older men and rural populations, continued optimization of ART regimens in accordance with national guidelines, attention to medication burden. Differences in HIV service delivery across care settings should also be further investigated.
[bookmark: _Toc240408421]5.2 Recommendations
HIV programmes and care providers should provide more targeted support to older men and OPHIV living outside the Mbale City municipal area. This should include individualized adherence counselling, assessment of barriers to care, timely refills, regular viral load monitoring, and prompt follow-up of clients with elevated viral loads. Community-based and differentiated service delivery models should also be considered where distance, mobility, or transport difficulties may affect continuity of care.
Routine ART regimen review and optimization should be strengthened among OPHIV, particularly those receiving non-DTG-based regimens. Decisions regarding regimen changes should be guided by treatment history, previous treatment failure, resistance information, contraindications, and current national guidelines. Monitoring of viral load and timely management of suspected treatment failure should be reinforced.
Healthcare providers should routinely conduct medication reconciliation and review for OPHIV taking multiple medicines. This should involve confirming current medications, assessing their ongoing indications, identifying potential drug interactions and adverse effects, and providing appropriate medication counselling.
Future studies should employ primary data collection, longitudinal designs, or mixed-methods approaches to examine factors that are inadequately captured in routine records. These should include socioeconomic conditions, stigma, social support, access to healthcare, treatment interruptions, and treatment engagement. Longitudinal research should also account for treatment history, including previous treatment failure, regimen changes, and duration on different ART regimens, to determine whether the observed association with non-DTG-based ART is attributable to the regimen itself or underlying treatment history.
Further research should use a standardized definition of polypharmacy and prospectively document medication use, with clear specification of whether antiretroviral medicines are included in medication counts. This would allow more accurate assessment of medication burden, potential drug–drug interactions, and their relationship with viral load outcomes among OPHIV.





























[bookmark: _Toc240408422]REFERENCES
Allahna, E., Nicole, D., Neha, S., Hannah, K., Jonah, M., John, O., Valentine, S., Emmanuel, B., Michael, I., Trevor, A. C., Christina, S. P., Joseph, S. C., & Julie, A. A. (2022). Brief Report: Virologic Impact of the Dolutegravir Transition: Prospective Results From the Multinational African Cohort Study. J Acquir Immune Defic Syndr, 91(3), 285-289. https://doi.org/10.1097/qai.0000000000003065 
Apio, A., Soita, D. J., Masaba, J., Matovu, J., Mukunya, D., & Ojera, S. (2024). Factors associated with Virological non-suppression among adult PLHIV after receiving Intensive Adherence Counseling at Taso Mbale, Eastern Uganda: A Cross-sectional Study. 
Asiku, R. A., Sserunjogi, C., Ankunda, C., Kiwanuka Nakubulwa, S., Mwaka, J., Muluga Wandera, U., Musoki, D., Kukundakwe, P., & Mulebeke, R. (2026). Virological impact of the programmatic dolutegravir transition at Mildmay Hospital Uganda: a before-and-after cohort study with subgroup and trajectory analysis, 2016-2023. BMC Infect Dis. https://doi.org/10.1186/s12879-026-13976-2 
Atuhairwe, C., Atuhaire, L., Wandera, S. O., Amongin, D., Ochieng, T., & Misinde, C. (2025). Predictors of survival among older adults with HIV in Uganda’s AIDS support organization centers of excellence (1987–2023): a retrospective longitudinal study. AIDS Research and Therapy, 22(1), 24. 
Autenrieth, C. S., Beck, E. J., Stelzle, D., Mallouris, C., Mahy, M., & Ghys, P. (2018). Global and regional trends of people living with HIV aged 50 and over: Estimates and projections for 2000–2020. PloS one, 13(11), e0207005. 
Bahemana, E., Esber, A., Dear, N., Ganesan, K., Parikh, A., Reed, D., Maganga, L., Khamadi, S., Mizinduko, M., & Lwilla, A. (2020). Impact of age on CD4 recovery and viral suppression over time among adults living with HIV who initiated antiretroviral therapy in the African Cohort Study. AIDS Research and Therapy, 17(1), 66. 
Barry, A., Ford, N., & El‐Khatib, Z. (2018). Factors for incomplete adherence to antiretroviral therapy including drug refill and clinic visits among older adults living with human immunodeficiency virus–cross‐sectional study in South Africa. Tropical Medicine & International Health, 23(3), 270-278. 
Brian, J., Waiswa, S., Balinaine, J., Lomuria, R., Nabutanyi, G. G., Ongala, E., Opus, B., Olwedo, M. A., Iramiot, J. S., & Oboth, P. (2023). Sustained retention, viral load suppression and their determinants among clients on HAART enrolled under differentiated service delivery models in Eastern Uganda. Research Square, rs. 3. rs-3377046. 
Bulage, L., Ssewanyana, I., Nankabirwa, V., Nsubuga, F., Kihembo, C., Pande, G., Ario, A. R., Matovu, J. K., Wanyenze, R. K., & Kiyaga, C. (2017). Factors Associated with Virological Non-suppression among HIV-Positive Patients on Antiretroviral Therapy in Uganda, August 2014-July 2015. BMC Infect Dis, 17(1), 326. https://doi.org/10.1186/s12879-017-2428-3 
Chinogurei, C., Manne-Goehler, J., Kahn, K., Kabudula, C., Cornell, M., & Rohr, J. (2024). Socio-Behavioural Barriers to Viral Suppression in the Older Adult Population in Rural South Africa. AIDS and Behavior, 28(7), 2307-2313. 
Duber, H. C., Roberts, D. A., Ikilezi, G., Fullman, N., Gasasira, A., Gakidou, E., Haakenstad, A., A, J. L., & Achan, J. (2016). Evaluating facility-based antiretroviral therapy programme effectiveness: a pilot study comparing viral load suppression and retention rates. Trop Med Int Health, 21(6), 750-758. https://doi.org/10.1111/tmi.12694 
Eisinger, R. W., Dieffenbach, C. W., & Fauci, A. S. (2019). HIV viral load and transmissibility of HIV infection: undetectable equals untransmittable. Jama, 321(5), 451-452. 
Haas, A. D., Lienhard, R., Didden, C., Cornell, M., Folb, N., Boshomane, T. M. G., Salazar-Vizcaya, L., Ruffieux, Y., Nyakato, P., Wettstein, A. E., Tlali, M., Davies, M. A., von Groote, P., Wainberg, M., Egger, M., Maartens, G., & Joska, J. A. (2023). Mental Health, ART Adherence, and Viral Suppression Among Adolescents and Adults Living with HIV in South Africa: A Cohort Study. AIDS Behav, 27(6), 1849-1861. https://doi.org/10.1007/s10461-022-03916-x 
Izudi, J., Cattamanchi, A., Castelnuovo, B., & King, R. (2024). Barriers and facilitators to viral load suppression among people living with HIV following intensive adherence counseling in Kampala, Uganda: A qualitative study. Social science & medicine, 343, 116595. 
Joint United Nations Programme on HIV/AIDS [UNAIDS]. (2023). The Path That Ends AIDS: Global AIDS Update 2023. https://www.unaids.org/
Joint United Nations Programme on HIV/AIDS [UNAIDS]. (2024). The Urgency of Now: AIDS at a Crossroads – Global AIDS Update 2024. https://www.unaids.org/
Khawcharoenporn, T., & Tanslaruk, V. (2020). Does polypharmacy affect treatment outcomes of people living with HIV starting antiretroviral therapy? Int J STD AIDS, 31(12), 1195-1201. https://doi.org/10.1177/0956462420949798 
Kish, L. (1965). Survey sampling. new york: John Wiley & sons. Am Polit Sci Rev, 59(4), 1025. 
Kiyimba, K., Kibuuka, R., Babuya, J., Kabahinda, N., Maseruka, R., Lukwago Wotoyitidde, T., Obakiro, S. B., & Kibuule, D. (2026). Assessing healthcare satisfaction and prevalence of diabetes and hypertension among older adults living with HIV in Eastern Uganda: a cross-sectional study. HIV Research & Clinical Practice, 27(1), 2637352. https://doi.org/10.1080/25787489.2026.2637352 
Mbale Regional Referral Hospital. (2025). Routine hospital records on viral load monitoring among patients receiving ART [Unpublished hospital records]. 
McCluskey, S. M., Muyindike, W. R., Nanfuka, V., Omoding, D., Komukama, N., Barigye, I. T., Kansiime, L., Tumusiime, J., Aung, T. N., Stuckwisch, A., Hedt-Gauthier, B., Marconi, V. C., Moosa, M.-Y. S., Pillay, D., Giandhari, J., Lessells, R., Gupta, R. K., & Siedner, M. J. (2024). Population Effectiveness of Dolutegravir Implementation in Uganda: A Prospective Observational Cohort Study (DISCO), 48-Week Results. The Journal of Infectious Diseases, 230(3), e622-e630. https://doi.org/10.1093/infdis/jiae260 
Ministry of Gender, L. a. S. D. (2023). Guidelines for the Special Enterprise Grant for Older Persons. G. o. Uganda. https://mglsd.go.ug/wp-content/uploads/2023/02/2023-GUIDELINES-FOR-THE-SPECIAL-ENTERPRISE-GRANT-FOR-OLDER-PERSONS.pdf
Ministry of Health. (2022). Consolidated Guidelines for the Prevention and Treatment of HIV and AIDS in Uganda. 
Ministry of Health Uganda. (2019). Uganda Population-based HIV Impact Assessment UPHIA 2016–2017: Final Report. 
Ministry of Health Uganda. (2025). Uganda National Viral Load Dashboard. Ministry of Health Uganda. Retrieved 1 january - 31st december from https://vldash.cphluganda.org/
Mosha, I. H., Nyondo, G. G., Munishi, C. G., Njiro, B. J., & Bwire, G. M. (2024). Prevalence and factors associated with viral non-suppression in people living with HIV receiving antiretroviral therapy in sub-Saharan Africa: A systematic review and meta-analysis. Rev Med Virol, 34(3), e2540. https://doi.org/10.1002/rmv.2540 
Namatala Health Centre IV. (2025). Routine hospital records on viral load monitoring among patients receiving ART [Unpublished hospital records]. 
Schatz, E., Seeley, J., Negin, J., Weiss, H. A., Tumwekwase, G., Kabunga, E., Nalubega, P., & Mugisha, J. (2019). “For us here, we remind ourselves”: strategies and barriers to ART access and adherence among older Ugandans. BMC Public Health, 19(1), 131. 
Segawa, S., Kenneth,. (2014). Changes in HIV/AIDS Epidemiology in Uganda; Are we winning the War? Makerere Medical Journal (MMJ), Volume 46. 
Soomro, N., Fitzgerald, G., Seeley, J., Schatz, E., Nachega, J. B., & Negin, J. (2019). Comparison of antiretroviral therapy adherence among HIV-infected older adults with younger adults in Africa: systematic review and meta-analysis. AIDS and Behavior, 23(2), 445-458. 
Ssebutinde, P., Kyamwanga, I. T., Turyakira, E., Asiimwe, S., & Bajunirwe, F. (2018). Effect of age at initiation of antiretroviral therapy on treatment outcomes; A retrospective cohort study at a large HIV clinic in southwestern Uganda. PloS one, 13(8), e0201898. 
Szklo, M., & Nieto, F. J. (2007). Epidemiology: beyond the basics. 
TASO Mbale. (2025). Routine hospital records on viral load monitoring among patients receiving ART [Unpublished hospital records]. 
Tomescu, S., Crompton, T., Adebayo, J., Akpan, F., Dauda, D. S., Allen, Z., Ondura, E. O., Wose Kinge, C., Chasela, C., & Pisa, P. (2023). Factors associated with viral load non-suppression in people living with HIV on ART in Nigeria: cross-sectional analysis from 2017 to 2021. BMJ Open, 13(5), e065950. https://doi.org/10.1136/bmjopen-2022-065950 
Trickey, A., Sabin, C. A., Burkholder, G., Crane, H., Monforte, A. d. A., Egger, M., Gill, M. J., Grabar, S., Guest, J. L., & Jarrin, I. (2023). Life expectancy after 2015 of adults with HIV on long-term antiretroviral therapy in Europe and North America: a collaborative analysis of cohort studies. The Lancet HIV, 10(5), e295-e307. 
Tumwesigyire, J., Passell, E., Atwiine, F., Tindimwebwa, E., Reynolds, Z., Masette, G., Samson, O., North, C. M., Paul, R., & Seeley, J. (2026). Age-related disparities in viral suppression among older individuals living with HIV in rural Uganda. AIDS Research and Therapy. 
Uganda AIDS Commission. (2021). Facts on HIV and AIDS in Uganda 2021. https://uac.go.ug/media/attachments/2021/09/13/final-2021-hiv-aids-factsheet.pdf?utm.com
Uganda Bureau of Statistics. (2023). Uganda Demographic and Health Survey 2022. https://www.ubos.org/wp-content/uploads/publications/UDHS-2022-Report.pdf
Wagner, Z., Wang, Z., Stecher, C., Karamagi, Y., Odiit, M., Haberer, J. E., & Linnemayr, S. (2024). The association between adherence to antiretroviral therapy and viral suppression under dolutegravir-based regimens: an observational cohort study from Uganda. J Int AIDS Soc, 27(8), e26350. https://doi.org/10.1002/jia2.26350 
Wakooko, P., Gavamukulya, Y., & Wandabwa, J. N. (2020). Viral load suppression and associated factors among HIV patients on antiretroviral treatment in Bulambuli district, eastern Uganda: a retrospective cohort study. Infectious Diseases: Research and Treatment, 13, 1178633720970632. 
World Health Organization. (2016). Framework on integrated, people-centred health services. https://apps.who.int/gb/ebwha/pdf_files/WHA69/A69_39-en.pdf
World Health Organization. (2019). Medication safety in polypharmacy: technical report. https://iris.who.int/server/api/core/bitstreams/be139493-0474-49cd-9767-b72069bf42d6/content





3

[bookmark: _Toc240408423]APPENDICES
[bookmark: _Toc240408424]Appendix 1: Work plan
Table 1-1. Work plan
	NO.
	ACTIVITY
	TIMELINE
	RESPONSIBLE PERSON(S)

	1
	Research proposal concept development
	Week 1– week 3
	Researcher / proposed supervisors

	2
	Proposal development and proposal defence
	Week 4- week 9
	Researcher/supervisors

	3
	Ethics approval process
	Week 10 – Week 14
	Researcher/ethics committee

	4
	Pre-testing of data extraction tools
	Week 15
	Researcher/ assistant researcher/ supervisors

	5

	Data extraction 
	Week 16 – week 20 
	Researcher/ assistant researcher


	6
	Data analysis
	Week 21 – week 22
	Researcher/data analyst/ supervisors

	7
	Report writing and interpretation
	Week 23 – week 24
	Researcher/supervisors

	8
	Submission of final report
	Week 25
	Researcher 

	9
	Dissemination of findings
	Week 26
	Researcher/ stakeholder/ supervisors
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Table 2-1. Budget
	NO.
	QUANTITY/UNITS
	UNITS
	UNIT COST
	TOTAL COST

	1
	Ethical approval fee
	1 (once)
	120,000
	120,000

	2
	Printing and photocopying
	576 copies
	200
	115,200

	3
	Training of research assistants
	3
	100,000
	300,000

	4
	Data extraction (transportation)
	14 days
	25000
	350,000

	7
	Data entry and data analysis software
	1 license 
	-
	-

	8
	Miscellaneous 
	-
	
	500,000

	
	TOTAL
	
	
	1,385,200
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[bookmark: _Toc240408426]Appendix 3: Data Extraction Tool
Study Title: Factors associated with Viral Load Non-Suppression Among Older persons living with HIV in Mbale City: A Cross-sectional study
Facility……………………………………………………………………….
Data Extractor……………………………………………………………………...
Date of Extraction: ………………………………………………………………….
Table 3-1. SECTION A - Socio-demographic factors
	Variable
	Description/ indicator
	Coding/ categories

	101. Record ID
	Unique study code (no personal identifiers)
	….…………………………

	102. Age 
	Age in completed years at time of VL test (2025)
	….………………………….

	103. Sex 
	Biological sex
	1. Male 
2. Female

	104. Marital status
	Current marital status
	1. Never Married
2. Married
3. Living Together
4. Divorced/separated
5. Widowed 
99. Not recorded

	105. Residence type 
	Place of residence (1 = Urban (within Mbale City municipal area), 2 = Rural (outside municipal area), 99 = Not recorded
	1. Urban
2. Rural
99. Not recorded



Table 3-2: SECTION B - Clinical factors
	Variable 
	Description/ indicator
	Coding/ categories

	201. Date of HIV diagnosis
	Baseline information
dd/mm/yyyy, 99 = Not recorded
	…./……/……/
99 = Not recorded

	202. Year of ART initiation
	Year patient started ART
yyyy, 99 = Not recorded
	….…………………………..

	203. Current ART regimen
	Current combination
Text, as per clinic records
	….…………………………..

	204. ART line
	Current ART line
	1. First line
2. Second line
3. Third line
99. Not recorded

	205. Comorbidities 
	Hypertension, diabetes, cardiovascular disease, others (Multiple choice)
	1. Hypertension
2. Diabetes mellitus
3. Heart disease
4. Others
99.  Not recorded

	206. Polypharmacy 
	≥ 5 medicines including  ARVs
	1. Yes 
2. No 
99. Not recorded

	207. ART Adherence
	Adherence as recorded in clinic notes
	1. Good (≥ 95%)
2. Fair (85-94%)
3. Poor (< 85%)
99. Not recorded



Table 3-3: SECTION C - Viral Load Status (Outcome)
	Variable
	Description/indicator
	Coding/categories

	301. Date of viral load test
	Most recent viral load test date during study period (1 January 2024 to 31 December 2025)
dd/mm/yyyy, 99 = Not recorded
	….……………………..

	302.Viral load results (copies/mL)
	Most recent test result
Numeric, 99 = Not recorded
	….………………………

	303. VLS status
	Study outcome classification based on ≥ 200 copies/mL for plasma 
	1. Suppressed
2. Not suppressed





3-2

[bookmark: _Toc240408427]Appendix 4: Request for Waiver of Informed Consent
Study Title: 
Factors associated with viral load non-suppression among Older Persons living with HIV in Mbale City: A cross-sectional study
Principal Investigator: 
KISIGE EMMANUEL (BU/GS24/MPH/16)
Institution: 
Busitema University
Request for Waiver
The study seeks permission to waive the requirement for informed consent. It will use a cross-sectional design based on review of routinely collected medical records, including ART clinic registers and viral load results of older persons living with HIV (aged 60 years and above) attending selected health facilities in Mbale City.
No direct contact with patients will occur, and the study will not involve interviews, physical examinations, or any alteration of routine clinical care. All information to be collected will be fully de-identified before analysis, and no personal identifiers such as names or patient numbers will be recorded.
Obtaining individual consent is not practical because the study relies on existing records, and many patients may not be easily traceable. The study presents minimal risk to participants since only anonymized data will be used, and confidentiality will be strictly maintained throughout the study. Results will be reported in summary form without identifying any individual.
All data will be securely stored in password-protected files accessible only to the research team and will be used strictly for academic purposes.
In view of the above, approval is kindly requested from the Research Ethics Committee to waive the requirement for informed consent.










[bookmark: _Toc240408428]Appendix 5: Confidentiality agreement for research assistants
Study Title: Factors associated with viral load non-suppression among Older Persons living with HIV in Mbale City: A cross-sectional study
I, ________________________________________, acknowledge that during my involvement in the above study, I may have access to confidential information contained in participant records, study documents, electronic databases, and other research materials.
I understand that all information obtained during the course of this research is strictly confidential and shall be used solely for the purposes of this study.
I hereby agree to:
1. Maintain the confidentiality and privacy of all participant information accessed during the study.
2. Not disclose, discuss, copy, remove, or share any participant information with unauthorized persons during or after the completion of the study.
3. Use study data only for activities authorized by the Principal Investigator.
4. Refrain from recording or retaining personal identifiers outside approved study documents or databases.
5. Ensure that all study documents and electronic data are securely stored and protected from unauthorized access.
6. Return all study materials to the Principal Investigator upon completion of my duties.
7. Continue to maintain confidentiality even after my involvement in the study has ended.
I understand that failure to comply with this agreement may result in termination from the study and/or other disciplinary or legal action in accordance with institutional and national research regulations.
Research Assistant Name: .....................................................................................................
Signature: ................................................. Date: ...................................................................
Principal Investigator Name: ................................................................................................
Signature: ................................................. Date: ..................................................................










[bookmark: _Toc240408429]Appendix 6: A map showing the catchment area of Mbale Regional Referral Hospital
[image: ]














[bookmark: _Toc240408430]Appendix 7: REC approval
[image: ]
	

[bookmark: _Toc240408431]Appendix 8: Institutional Permission and Data Access Letters
[bookmark: _Toc240408432]Appendix 8a: Permission Letter from Mbale Regional Referral Hospital
[image: ]
[image: ]
[bookmark: _Toc240408433]Appendix 8b: Data Access/Permission Letter from TASO Mbale
[image: ]
Prevalence of Viral Load Non-suppression by Study site

Viral Load Suppression	
MRRH	TASO Mbale	Overall	90.9	89.2	90	Viral Load Non-suppression	
MRRH	TASO Mbale	Overall	9.1	10.8	10	Study sites


Prevalence of VLNS
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FACULTY OF HEALTH SCIENCES’ REC

16/07/2026 BUSITEMA UNIVERSITY.
FACULTY GF HEALTH SCIENCES
To: KISIGE EMMANUEL APPROVED VALID UNTIL

BusitemaUniversity

* 16JL 0 *

. RESEARCH & ETHICS COMMITTEE
Review P. 0. BOX 1460, MBALE

Review Type:

Re:BUFHS-2026-696: FACTORS ASSOCIATED WITH VIRAL LOAD NON-SUPPRESSION AMONG
OLDER ADULTS LIVING WITH HIV IN MBALE CITY: A CROSS-SECTIONAL STUDY

Tam pleased to inform you that at the 9th convened meeting on 16/07/2026, the Busitema University Faculty of
Health Sciences REC meeting voted to approve the above referenced application.

Approval of the research is for the period of 16/07/2026 to 16/07/2027.

As Principal Investigator of the research, you are responsible for fulfilling the following requirements of approval:

+ All co-investigators must be kept informed of the status of the research.

»

review and approval prior to the activation of the chang
. Reports of unanticipated problems involving risks to participants or any new information which could
change the risk benefit: ratio must be submitted to the REC.

w

Changes, amendments, and addenda to the protocol or the consent form must be submitted to the REC for re-

rs

. Only approved consent forms are to be used in the enrollment of participants. All consent forms signed by

participants and/or witnesses should be retained on file. The REC may conduct audits of all study records,

and consent documentation may be part of such audits.

Continuing review application must be submitted to the REC eight weeks prior to the expiration date of

16/07/2027 in order to continue the study beyond the approved period. Failure to submit a continuing

review application in a timely fashion may result in suspension or termination of the study.

. The REC application number assigned to the research should be cited in any correspondence with the REC
of record.

7. You are required to register the research protocol with the Uganda National Council for Science and

Technology (UNCST) for final clearance to undertake the study in Uganda.

o

o

The following is the list of all documents approved in this application by Busitema University Faculty of Health
Sciences REC:

No. |Document Title Language Version Number | Version Date




image7.jpeg
Telephones: Gemeral Line:  039-3230584 MINISTRY OF HEALTH
41467116, MBALE REGIONAL HOSPITAL
P.0.BOX 921

Emil  poieSmion Mbale ~ Uganda
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ADMINISTRATIVE APPROVAL

To: KISIGE EMMANUEL
Busitema University
Principal Investigator
RE: study titled FACTORS ASSOCIATED WITH VIRAL LOAD NON SUPPRESION
AMONG OLDER ADULTS LIVING WITH HIV IN MBALE CITY: A CROSS-
SECTIONAL STUDYa(#BUFHS-2026-696)

Type:

{ 1 Initial Review

[ ] Protocol Amendment

[ ] Letter of Amendment (LOA)

{ ) Continuing Review

[V] Other, Specify: Administrative approval.

Thank you for submitting the above study to Mbale Regional Referral Hospital for

Research and Administrative clearance.

In line with MRRH-REC S.0.P # 04, I am glad to inform you that the above application, that
was reviewed and approved by the Uganda National Health Laboratories(BUFHS-REC),
has been granted administrative permission to be carried out within Mbale Regional
Referral Hospital.

This Administrative Approval covers the dates (16™ July 2026 to 29™ July 2027.) in line
with the BUFH-REC approved period.

You are responsible for fulfilling the following requirements of Administrative approval:

1. All Co-investigators and the heads of the departments from where your study will be
carried out must be informed and involved in all aspects of this research.

2 While in the Hospital, your rescarch activities should not interfere with the day-to-day
routine activities in the respective department.

3.1 the conduct of your study, you are required to adhere to the Ministry of Health and the
Uganda National Council of Science and Technology Guidelines for Canduct of Research,
including abiding by all reporting requirements.

4. All conditions as spelled out by REC on BUFHs-REC must be adhered to, including the
requirement to use only approved/stamped data collection tools and consent forms.

5. You shall be required to share a copy of your findings/ progress reports with MRRH-REC,
including an end-of-study report upon completion.
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6. That you include Mbale Regional Referral Hospital in your acknowledgments and in al

your publications.

FOR:HOSPITAL DIRECTOR
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'WBALE REGIONAL REFERRAL HOSPITAL
POBOK 21, MBALE (U)

Yours sincerely,
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Dr.BAIFA ARWINYO.
DIRECTOR MBALE REGIONAL REFERRAL HOSPITAL.
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Our Ref: TASO RECADMC25/2026-UG-REC-009
Mr. Kisige Emmanuel

Busitema University, kisigeemmanuel023@gmail.com

Dear Emmanuel,

REF: ADMINISTRATIVE CLEARANCE FOR PROTOC
Load Non-Suppression Among Older Adults Li
Cross-Sectional Study."

"Factors Associated with Vi
ing with HIV in Mbale City: A

Thank you for submitting a request for administrative clearance for the above-
referenced study. After a favorable administrative review, TASO (U) Ltd has no
objection to permitting you to access study participants from TASO (U) Ltd as enclosed
in your letter.dated 30" July 2026.

You are reminded to comply with the provisions of the protocol dated 22nd June 2026.
version 2.0 as approved by The Busitema University Faculty of Healthy Sciences,
Research and Ethics Committee on 16th July 2026, the TASO MOU signed and dated
05% August 2026, and to follow the guidelines of the Uganda National Council for
Science and Technology, September 2025 and the COVID-19 guidelines, July 2020 in
carrying out this research project. The approval period is valid for 1 year, in line with
the approval period granted by BUSITEMA-REC.

You also have to commit to sharing:

Amendments: All proposed changes to the study (including personnel, procedures, or
documents) must be approved by the REC in advance through the amendment process,
and TASO REC must be notified about the changes.

Adverse Events/Unanticipated Problems: You must inform the REC of all unanticipated
problems and adverse events that occur during your research study.
It s a requirement by TASO that you submit the preliminary and final findings to the

% Shana | TASO Research Ethics Committee and TASO (U) Ltd, and work with the research unit
] throughout the study. For further correspondence, please contact Dr. Simple Ouma,
i Research Manager, at oumas@tasouganda.org or +256 707708818, Kagimu David,

S&liTume | Chairperson, TASO REC, Tel: 4256 740035355; erjail: kagi

EESn | Sincerely,

e | Or. Etukoit Bernard Micheal

SRR Executive Director, TASO (U) Limited
om0 e ot o CC: Center Manager TASO Mbal
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