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ABSTRACT
Introduction: Adherence to Highly Active Antiretroviral Therapy (HAART) remains a critical challenge in HIV management, particularly in low-resource settings. Despite global advancements, suboptimal adherence persists in Nigeria, undermining treatment efficacy and increasing the risk of drug resistance. This study assessed the knowledge, barriers and facilitators of HAART adherence among patients at Irrua Specialist Teaching Hospital (ISTH), a major HIV treatment center in Nigeria. The study aimed to evaluate HAART adherence patterns and their determinants. Specific objectives included assessing patients' knowledge of adherence, identifying barriers (structural, psychological and social) and determining facilitators that promote consistent treatment uptake.
Methodology: A cross-sectional study was conducted among 218 HIV-positive adults receiving HAART at ISTH, selected via systematic sampling. Data were collected using a structured questionnaire covering socio-demographics, knowledge, adherence behaviors, barriers and facilitators. Descriptive statistics, chi-square tests and logistic regression were employed for analysis using SPSS version 26.
Results/Findings: The majority of respondents (91.7%) understood HAART’s importance, but 17.4% lacked knowledge about managing missed doses. Adherence was suboptimal (<95%) in 19.7% of participants, primarily due to financial constraints (27.5%), travel burdens (35.8% traveled >10 km) and stigma (18.3%). Key facilitators included social support (55%) and willingness to use SMS reminders (82.6%).
Conclusion: While awareness of HAART’s importance is high, actionable knowledge gaps and systemic barriers persist. Targeted interventions—such as decentralized services, mHealth tools and psychosocial support—are urgently needed to improve adherence. These findings align with global adherence strategies but highlight context-specific challenges in Nigeria’s resource-limited setting.
Keywords: HAART adherence, HIV/AIDS, barriers, facilitators, Nigeria, antiretroviral therapy, patient knowledge, stigma, mHealth.















INTRODUCTION
[bookmark: _Toc202989586]Background of the Study
HIV/AIDS remains one of the most significant public health challenges worldwide, affecting millions of individuals across different demographics [1]. Since its identification in the early 1980s, HIV has resulted in substantial morbidity and mortality. The introduction of Highly Active Antiretroviral Therapy (HAART) in the mid-1990s revolutionized HIV management, transforming it from a fatal disease into a manageable chronic condition [1]. HAART is seen as a combination of three or more antiretroviral drugs, works by suppressing viral replication, thereby reducing viral load to undetectable levels, improving immune function and ultimately reducing HIV-related mortality [1-3]. 
The non-adherence to HAART is a major concern, as it leads to treatment failure, increase transmission rates and the emergence of drug-resistant HIV strains [4].
Before the advent of HAART, HIV/AIDS was associated with a high mortality rate due to opportunistic infections and the absence of effective treatment options [5]. 
Adherence to HAART is essential for achieving optimal therapeutic outcomes in individuals living with HIV. Studies indicate that poor adherence is the strongest predictor of treatment failure, leading to disease progression, reduced life expectancy and increased healthcare costs.9 [6]. High adherence levels are crucial for maintaining viral suppression, improving CD4 cell counts and reducing the risk of HIV transmission.10 [7]. Factors influencing adherence include medication side effects, pill burden, stigma, lack of social support, mental health conditions and structural barriers such as healthcare access and financial constraints [9].12 Addressing these challenges requires a multifaceted approach that includes patient education, psychosocial support and simplified treatment regimens [10].13
The introduction of monotherapy with zidovudine (AZT) in the late 1980s provided some hope, but its effectiveness was limited due to rapid viral resistance development.6 [8]. 	Comment by kinsa valentine: Take the evolution of ART to present day, from monotherapy, to combined therapy, to HAART and now to optimized therapy
Adherence to Highly Active Antiretroviral Therapy (HAART) among individuals with HIV/AIDS remains a significant challenge, limiting the effectiveness of treatment and increasing public health risks. One major barrier to adherence is stigma and discrimination, which discourages patients from consistently taking their medication or seeking healthcare services [11].23Studies indicate that many individuals fear social rejection and avoid taking HAART in public, leading to missed doses and eventual treatment failure[12].19 This is problematic as poor adherence results in incomplete viral suppression, increasing the risk of HIV transmission and drug-resistant strains[13-14].23,24 Another critical challenge is the burden of medication side effects and treatment fatigue. HAART is associated with adverse effects such as nausea, fatigue and metabolic disorders, which can lead to intentional non-adherence [15].25 Over time, patients experience treatment fatigue, where long-term medication use becomes psychologically overwhelming, contributing to lapses in adherence[16].16 This leads to virologic rebound, disease progression and increased morbidity and mortality rates among individuals living with HIV/AIDS [1].1 A gap in knowledge exists regarding the specific barriers and facilitators to adherence, particularly in resource-limited settings like Nigeria. Given that Irrua Specialist Teaching Hospital (ISTH) is a major HIV/AIDS treatment centre in Nigeria, an in-depth case study is necessary to assess localized adherence patterns, patient perceptions and structural barriers. Such a study would provide valuable insights to improve HAART adherence, optimize treatment outcomes and inform policy decisions for enhanced HIV/AIDS care in Nigeria.[17]22
Understanding the knowledge and perceptions of individuals receiving HAART is crucial in designing effective interventions. Many patients lack sufficient awareness of the importance of strict adherence, while others hold misconceptions that influence their treatment behaviours [18].8 By assessing patients’ understanding and beliefs about HAART, this study can help identify gaps in knowledge and address misconceptions, leading to the development of targeted educational programs and adherence strategies.
This research is highly relevant to healthcare providers, policymakers and patients. For healthcare professionals, insights from this study will inform better patient counseling, adherence support systems and personalized treatment plans[19].7
As regards knowledge and awareness, a study conducted in the United States found that patients who received structured adherence counseling were 30% more likely to maintain viral suppression compared to those who did not receive counselling [21].46 This indicates that providing patients with adequate knowledge about the role of HAART in managing HIV improves adherence rates and health outcomes[20,21,22].30,46,47 Similarly, a large-scale study in Europe revealed that patients who lacked a clear understanding of HIV treatment were more likely to default on their medication due to misconceptions about its efficacy and necessity[20,21,23].30,46,48 
A study in Canada found that some patients incorrectly believed that HAART was a cure rather than a long-term treatment [24].49 Such misunderstandings contribute to treatment fatigue, inconsistent adherence and increased risk of HIV progression. Additionally, factors such as low health literacy, cultural attitudes and stigma further compound poor HAART adherence despite the availability of advanced healthcare systems[25].50
In Uganda, a study reported that 30% of HIV patients had experienced at least one ART stock-out in the previous year, leading to treatment interruptions and increased drug resistance[26].6 These structural issues demonstrate the urgent need for policy interventions to ensure consistent ART availability and improved healthcare accessibility. A 2022 study in Nigeria reported that 40% of patients at public HIV clinics had experienced drug stock-outs at least once in the previous year, forcing them to skip doses or seek unreliable alternative sources of medication[27].67 Additionally, long wait times at government hospitals discourage adherence, as patients may spend an entire day at the clinic just to collect their medication[28,29].62,68
To this end, the researchers sought to evaluate the knowledge level of HAART adherence and to identify the barriers to HAART adherence. Furthermore, it also aims to identify the facilitators to HAART adherence.



[bookmark: _Toc202989598]METHODOLOGY
[bookmark: _Toc202989599]Study Area
The study was carried out in Irrua specialist Teaching Hospital (ISTH), a tertiary health facility sited in Irrua Esan central local government area of Edo state, Nigeria.
There is a research institute for the diagnosis and treatment of Viral hemorrhagic diseases, which is the Institute of Viral and Emergent Pathogens Control and Research (IVEPCR). The Institute of Viral and Emergent Pathogens Control and Research (IVEPCR) provides research, diagnostic test, therapy and vaccine development, surveillance, laboratory testing and control methods.  It trains and equips healthcare and laboratory staff and shares expertise and resources with national and international partners.  IVEPCR offers COVID-19, Ebola and Lassa fever diagnostics, genomic sequencing and analysis, clinical trials and epidemiological investigations. ISTH is a tertiary healthcare facility renowned for its comprehensive HIV/AIDS treatment programs, including antiretroviral therapy (ART) clinics, counselling services and community outreach programs. The hospital provides free or subsidized HAART medications through national and international HIV/AIDS programs, including the President’s Emergency Plan for AIDS Relief (PEPFAR) and the National Agency for the Control of AIDS (NACA) [30].85 Given its high patient turnover and expertise in HIV management, ISTH is an ideal setting for evaluating HAART adherence factors quantitatively.	Comment by kinsa valentine: How many HIV-infected patients are taking treatment at the center. Please also include the ART regimen , and if possible the viral suppression rate to better situate the readers
[bookmark: _Toc202989600]Research Design
This study was adopted as a descriptive cross-sectional survey design, a widely used quantitative approach in public health research for assessing health behaviours and outcomes. A cross-sectional design allowed for data collection at a single point in time, providing insights into the levels of knowledge, attitudes and factors influencing HAART adherence. The case study approach focused specifically on ISTH, a leading HIV/AIDS treatment centre, ensuring a contextualized understanding of the phenomenon within a well-defined hospital setting.
[bookmark: _Toc202989601]Study Population
The study targeted individuals living with HIV/AIDS who are currently receiving HAART at ISTH. 	Comment by kinsa valentine: Please include the number of patients at this center
[bookmark: _Toc202989602]Inclusion and Exclusion Criteria
[bookmark: _Toc202989603]Inclusion Criteria
· Age ≥18 years,
· On HAART for ≥6 months, 
· Receiving care at ISTH.
[bookmark: _Toc202989604]Exclusion Criteria
· Critical illness impairing participation
· Absent during the time of conduction the research	Comment by kinsa valentine: Les than 18 years (exclusion criteria)

[bookmark: _Toc202989605]Sample Size and Sampling Technique
[bookmark: _Toc202989606]Sample Size Determination
To determine the sample size, Cochran’s formula for sample size calculation in cross-sectional studies was applied [31]:


Where:
n = Sample size
Z = Standard normal deviation at 95% confidence level (1.96)
P = estimated HAART adherence rate (50.0% or 0.5)
d = Margin of error (0.05)
Substituting these values:
Therefore, at least 218 participants were recruited for this study.
[bookmark: _Toc202989607]Sampling Technique
Simple random sampling was done on the first two patients to get the starting point. Thereafter, every other new patient that will come to the clinic was enrolled in the study (after obtaining informed consent) until the required sample size was obtained. 
[bookmark: _Toc202989608]Data Collection Methods
The researchers and two (2) trained research assistants conducted interviews using structured questionnaires as the primary data collection tool. Prior to commencing the interviews, the respondents will thoroughly brief on the purpose of the research exercise to establish rapport and ensure clarity. Each interview was conducted in a face-to-face setting on the same day to ensure a high response rate, reduce potential biases and maintain the integrity of the data collected.	Comment by kinsa valentine: What happened from time of administering the questionnaire to analysis using SPSS ( coding? Use of a spreadsheet?
[bookmark: _Toc202989609]Data Collection Instruments
The study will employ a self-administered, structured questionnaire validated through previously published HAART adherence studies. The questionnaire consisted of four sections:
· Demographics (age, gender, education, employment status).
· Knowledge Assessment (understanding of HAART and adherence importance).
· Barriers to Adherence (financial, structural and psychological barriers).
· Facilitators to Adherence (support systems, education, counselling).

[bookmark: _Toc202989610]Validity and Reliability of Research Instruments
To ensure validity and reliability, the following measures was taken:
Content Validity: Experts in HIV/AIDS treatment and public health reviewed the questionnaire to confirm that it adequately covered all study variables.
Construct Validity: Factor analysis was conducted to ensure that questionnaire items align with theoretical constructs of HAART adherence.
Reliability: Internal consistency was tested using Cronbach’s alpha, with a threshold of ≥0.7 indicating acceptable reliability. The Cronbach score for this study was 0.81 which exceeded the 0.7 benchmark indicating that the questionnaire was acceptable for administration.
[bookmark: _Toc202989611]Data Analysis Techniques
Quantitative data analysis was conducted using Statistical Package for the Social Sciences (SPSS) version 26.
Descriptive Statistics:
Mean, standard deviation and frequency distributions summarised participant demographics and responses.
Inferential Statistics:
· Chi-square tests analyzed associations between demographic variables and HAART adherence.
· Logistic regression models were used to identify predictors of non-adherence, such as cost, stigma, or transportation challenges.
Adherence Score Calculation:
Adherence was measured using the self-reported medication adherence scale, categorizing respondents into high adherence (≥95%), moderate adherence (80-94%) and low adherence (<80%).
Using the response categories, the study classified adherence:
	Missed Doses (Past Month)
	Adherence (%)
	Classification

	0 doses
	100%
	Optimal adherence

	1 dose
	96.7%
	High adherence (≥95%)

	2 doses
	93.3%
	Moderate adherence (<95%)

	≥3 doses
	<90%
	Low adherence


Patients achieving ≥95% adherence was those reporting 0 or 1 missed dose.
[bookmark: _Toc202989612]Ethical Considerations
Ethical approval for this study was sought for, from Ambrose Alli University (AAU) Research Ethics Committee. Data was anonymously collected and used for academic purpose. All the patients present in the clinic were informed about the study and the possibility of being recruited into the study and they had to give their consent to participate in the study. The researchers briefed the selected participants on the purpose of the study, potential benefits and harm (even though researchers did not anticipate any harm resulting from the study apart from the additional time the respondents had to wait in order to answer questions). The study also informed the participants about their right to withdraw from the study at any point, without any consequence to them. 













[bookmark: _Toc202989614]RESULTS AND DATA PRESENTATION
[bookmark: _Toc202989615]Socio-Demographic Characteristics of Respondents
Table 1: Socio-Demographic Characteristics of Respondents (N = 218)
	Variable (N=218)
	Category
	Frequency
	Percentage

	Age (years) [Mean ± SD: 32.4 ± 8.5]
	18-24
	45
	20.6

	
	25-34
	83
	38.1

	
	35-44
	54
	24.8

	
	45-54
	26
	11.9

	
	55-60
	10
	4.6

	Gender
	Male
	102
	46.8

	
	Female
	112
	51.4

	
	Prefer not to say
	4
	1.8

	Marital Status
	Single
	90
	41.3

	
	Married
	80
	36.7

	
	Divorced
	20
	9.2

	
	Widowed
	28
	12.8

	Educational Level
	No formal education
	15
	6.9

	
	Primary education
	30
	13.8

	
	Secondary education
	70
	32.1

	
	Tertiary education
	103
	47.2

	Employment Status
	Employed (Full-time)
	80
	36.7

	
	Employed (Part-time)
	25
	11.5

	
	Unemployed
	40
	18.3

	
	Self-employed
	73
	33.5

	Monthly Income Level (in Naira)
	Less than ₦70,000
	60
	27.5

	
	₦70,000 – ₦140,000
	80
	36.7

	
	₦140,001 – ₦210,000
	40
	18.3

	
	Above ₦210,000
	38
	17.4

	Duration on HAART
	Less than 6 months
	20
	9.2

	
	6 months – 1 year
	40
	18.3

	
	1–3 years
	60
	27.5

	
	More than 3 years
	98
	45.0

	Chronic illness besides HIV/AIDS
	Yes
	50
	22.9

	
	No
	168
	77.1


Note: SD = Standard Deviation.

Figure 1: Distribution of major chronic illnesses besides HIV/AIDS among 50 participants
[bookmark: _Toc202989616]Knowledge and Level of HAART Adherence.

Figure 2: Understand importance of taking HAART exactly as prescribed



Figure 3: Missing HAART doses can lead to drug resistance



Figure 4: Know what to do if you miss a dose



Figure 5: HAART should be taken at the same time every day


[bookmark: _Toc202989618]Level of HAART Adherence
The HAART adherence behaviour among the 218 respondents is presented in Figure 6 and Table 2.

Figure 6: HAART Adherence


Table 2: HAART Adherence Behaviour among respondents
	Variable (N=218)
	Frequency
	Percentage

	Main reason for missing HAART dose (multiple response)
	
	

	Forgetfulness
	60
	44.1

	Financial constraints
	30
	22.1

	Side effects
	20
	14.7

	Travel/Transportation issues
	10
	7.4

	Stigma/Fear of disclosure
	5
	3.7

	Busy schedule
	15
	11.0

	Method of remembering to take HAART medication
	
	

	Phone reminders
	98
	45.0

	Alarm clock
	40
	18.3

	Family/friends
	30
	13.8

	No reminder needed
	50
	22.9

	Ever stopped taking HAART for more than three days
	
	

	Yes
	25
	11.5

	No
	193
	88.5










[bookmark: _Toc202989619]Barriers to HAART adherence.
Table 3: Structural, Psychological and Social Barriers to HAART Adherence among respondents
	Variable
	Frequency
	Percentage

	Structural Barriers
	
	

	Pay for HAART medication
	
	

	Yes
	120
	55.0

	No
	98
	45.0

	Cost of HAART as a barrier
	
	

	Yes
	60
	27.5

	No
	158
	72.5

	Distance to clinic
	
	

	Less than 5 km
	80
	36.7

	5-10 km
	60
	27.5

	More than 10 km
	78
	35.8

	Transportation to clinic
	
	

	Walk
	40
	18.3

	Public transport
	80
	36.7

	Private transport
	98
	45.0

	Missed HAART appointment due to transportation
	
	

	Yes
	30
	13.8

	No
	188
	86.2

	HAART medication unavailable
	
	

	Yes
	20
	9.2

	No
	198
	90.8

	Psychological and Social Barriers
	
	

	Comfortable taking medication in public
	
	

	Yes
	150
	68.8

	No
	68
	31.2

	Skipped dose due to fear of disclosure
	
	

	Yes
	25
	11.5

	No
	193
	88.5

	Experienced stigma or discrimination
	
	

	Yes
	40
	18.3

	No
	178
	81.7

	Concerns about HAART side effects
	
	

	Yes
	60
	27.5

	No
	158
	72.5

	Experienced side effects
	
	

	Yes
	30
	13.8

	No
	188
	86.2



[bookmark: _Toc202989620]Facilitators to HAART adherence
Table 4: Facilitators of HAART Adherence
	Variable (N=218)
	Frequency
	Percentage

	Support from family or friends
	
	

	Yes
	120
	55.0

	No
	98
	45.0

	Attended HIV support group
	
	

	Yes
	40
	18.3

	No
	178
	81.7

	Received adherence counseling
	
	

	Yes
	150
	68.8

	No
	68
	31.2

	Would SMS or phone call reminders help
	
	

	Yes
	180
	82.6

	No
	38
	17.4




.

Figure 7:  Factors that would improve adherence (multiple response)


[bookmark: _Toc202989621]Relationship between Adherence and Socio-Demographic 
Table 5: Relationship between Adherence and Socio-demographic Characteristics
	Socio-demographic Characteristic
	High Adherence
	Moderate Adherence
	Low Adherence
	X2
	P value

	Age
	
	
	
	
	

	18-24
	30 (66.7%)
	10 (22.2%)
	5 (11.1%)
	12.5
	0.02

	25-34
	60 (72.3%)
	15 (18.1%)
	8 (9.6%)
	
	

	35-44
	40 (74.1%)
	10 (18.5%)
	4 (7.4%)
	
	

	45-54
	20 (76.9%)
	5 (19.2%)
	1 (3.8%)
	
	

	Gender
	
	
	
	
	

	Male
	80 (78.4%)
	15 (14.7%)
	7 (6.9%)
	5.1
	0.04

	Female
	70 (62.5%)
	20 (17.9%)
	12 (10.7%)
	
	

	Marital Status
	
	
	
	
	

	Single
	50 (55.6%)
	20 (22.2%)
	20 (22.2%)
	15.6
	0.00

	Married
	70 (87.5%)
	5 (6.3%)
	5 (6.3%)
	
	

	Educational Level
	
	
	
	
	

	No formal education
	10 (66.7%)
	3 (20.0%)
	2 (13.3%)
	10.2
	0.03

	Primary education
	20 (66.7%)
	5 (16.7%)
	5 (16.7%)
	
	

	Secondary education
	40 (57.1%)
	15 (21.4%)
	10 (14.3%)
	
	

	Tertiary education
	80 (77.9%)
	10 (9.7%)
	12 (11.6%)
	
	




[bookmark: _Toc202989623]DISCUSSION, CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc202989624]Discussion
The findings of this study reveal critical insights into the knowledge, barriers and facilitators of HAART adherence among individuals receiving treatment at ISTH. The discussion contextualizes these results within existing literature, highlighting consistencies, contradictions and implications for HIV care in Nigeria.
[bookmark: _Toc202989625]Knowledge Level of HAART Adherence.
Similar to South Africa, where 85% of patients showed awareness of HAART's role in viral suppression, the study found that 91.7% of respondents grasped the importance of stringent HAART adherence. [32].  The extensive counselling programs offered by ISTH, which comply with WHO guidelines for patient education, may be responsible for this high degree of expertise [1-3]. Nonetheless, a notable disparity still exists: 17.4% of participants lacked knowledge about how to handle missing doses, which is in line with research from Ghana that showed 60% of patients mistakenly thought ART was only required during symptomatic episodes [33].54  This implies that focused interventions addressing real-world adherence issues are still insufficient, even while broad awareness efforts are successful.[34-38]30-34
Notably, there is a sharp contrast with high-income environments.  While systematic counselling and follow-up in Canada were able to attain 95% adherence rates, ISTH's dependence on standardised counselling may ignore the needs of each individual patient [39].49  Also, perhaps as a result of greater institutional trust, ISTH respondents did not report a major dependence on alternative therapies, in contrast to South Africa, where the use of traditional medicine compromised adherence [40].52  These differences highlight the necessity of patient-centered, culturally sensitive teaching programs that cover the psychological as well as the biological components of adherence.
[bookmark: _Toc202989626]Barriers to HAART adherence.
In this study, structural hurdles were prevalent, especially financial limitations (27.5%) and travel costs (35.8% resided more than 10 kilometres from clinics).  These results are consistent with barrier/challenges that were reported in Uganda, where adherence rates were halved due to long commutes to clinics and Kenya, where poverty and transportation expenses decreased adherence by 30%.[41],[42]34,42  But when it came to drug availability, ISTH performed better than other Nigerian facilities; only 9.2% of them reported stock-outs, compared to 40% in Lagos.[43] 67  This implies that, even if systemic poverty is still an issue, ISTH's supply chain management could be used as a template for other LMIC environments.  Psychosocial barriers were less common than in other African research, especially fear of disclosure (11.5%) and stigma (18.3%) in this study.  For example, in Uganda, patients skipped 30% of doses to prevent public and in Ethiopia, sadness doubled the likelihood of non-adherence.[44,45]71,72  Although more qualitative study is required to fully investigate this, the comparatively lower stigma at ISTH might be a reflection of the hospital's confidentiality policies or Nigeria's changing HIV discourse.
[bookmark: _Toc202989627]Facilitators to HAART adherence
With 55% of respondents depending on friends or family to manage their medications, social support was found to be a significant facilitator. This finding is similar to Zambia, where community adherence groups (CAGs) achieved 90% adherence.[46]80  Furthermore, 82.6% of respondents supported SMS reminders, a tactic that has been successful in Tanzania [47].74  There is potential for improvement, nevertheless, as ISTH's counselling coverage (68.8%) fell short of India's 90% adherence rates associated with routine counselling.[48]13  Notably, the most requested intervention (55%) was free medication, which echoes the policy deficiencies identified by NACA in Nigeria [30].85  Although ISTH offers subsidised HAART, unlike in the U.S., where insurance reduces financial obstacles, out-of-pocket expenses for ancillary care (such as lab tests) still exist.46  This discrepancy emphasises Nigeria's need for universal ART funding.
[bookmark: _Toc202989628]Conclusion
This study assessed the knowledge, barriers and facilitators of HAART adherence among individuals receiving treatment at ISTH, Nigeria. The findings demonstrate that while the majority of respondents (91.7%) understood the importance of adherence, critical gaps persist in practical medication management (17.4% unaware of missed-dose protocols). These results partially address Objective 1 (evaluate knowledge levels), revealing that awareness campaigns have succeeded in conveying HAART’s importance but failed to equip patients with actionable strategies for real-world challenges. Objective 2 (identify barriers) was comprehensively addressed, with financial constraints (27.5%), travel burdens (35.8% traveled >10 km) and residual stigma (18.3%) emerging as key obstacles. Notably, ISTH’s lower reported drug stock-outs (9.2%) compared to other Nigerian facilities suggest that supply chain improvements are achievable in resource-limited settings, though systemic poverty remains a formidable barrier. Objective 3 (identify facilitators) was also met, with social support (55%) and mHealth readiness (82.6%) highlighted as scalable solutions. However, the underutilization of structured counseling (68.8%) compared to high-performing regions (Ref 13) indicates missed opportunities for adherence optimization.
In summary, this study confirms that HAART adherence at ISTH is influenced by a complex interplay of knowledge gaps, structural inequities and untapped psychosocial supports. While the findings align with broader LMIC challenges, ISTH’s relative success in minimizing stock-outs and stigma offers actionable lessons for similar settings.

[bookmark: _Toc202989629]Recommendations
Based on the findings of this study, the following have been recommended;
1. Strengthen Patient Education Programs: Develop targeted counseling modules addressing missed-dose management, leveraging Uganda’s model of simplified, culturally adapted materials.11
2. Decentralize HIV Services: Expand community-based ART delivery and multi-month scripting to reduce travel burdens, as piloted in Ghana.29	Comment by kinsa valentine: And use od differential service delivery services in the community and at the health facility to make services convenient for patients
3. Scale Up mHealth Interventions: Implement SMS reminders (endorsed by 82.6% of respondents), adopting Tanzania’s tiered messaging system.74
4. Address Financial Barriers: Advocate for policy reforms to eliminate out-of-pocket costs for ancillary services (e.g., lab tests), mirroring NACA’s "Test and Treat" funding.85
5. Integrate Mental Health Support: Train clinicians to screen for depression/anxiety and link patients to psychosocial services, following Ethiopia’s integrated care model.72
6. Enhance Monitoring and Evaluation: Adopt real-time adherence tracking via electronic pill monitors, as used in Kenya.
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Tuberculosis (TB)	Hypertension	Diabetes Mellitus	Chronic Kidney Disease (CKD)	Asthma/Chronic Obstructive Pulmonary Disease (COPD)	18	15	8	5	4	
Number of participants



Yes	No	200	18	


Strongly Agree	Agree	Neutral	Disagree	Strongly Disagree	120	80	10	5	3	
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Yes	No	180	38	


Strongly Agree	Agree	Neutral	Disagree	Strongly Disagree	100	90	15	8	5	
Number of Participants



Optimal adherence	High adherence (≥95%)	Moderate adherence (80-94%)	Low adherence	150	40	20	8	
Number of participants
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