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ABSTRACT 

Background: Highly Active Antiretroviral Therapy (HAART) has significantly reduced HIV-related morbidity and mortality 

by suppressing viral replication and improving immune recovery. However, maintaining adherence above 95% remains 

challenging, particularly in low- and middle-income countries where social stigma, limited literacy, and comorbid conditions 

persist. Poor adherence not only diminishes treatment efficacy but also promotes drug resistance and continued transmission of 

infection, underscoring the importance of identifying context-specific determinants of non-compliance among HIV patients. 

Objective: To identify the factors associated with poor adherence to HAART among individuals living with HIV in a tertiary 

care setting in Lahore, Pakistan. 

Methods: A descriptive cross-sectional study was carried out at the HIV clinic of a tertiary hospital in Lahore between January 

and June 2024. A total of 210 HIV-positive patients aged 18 years or older, who had been on HAART for at least six months, 

were enrolled using consecutive sampling. Adherence was evaluated through a structured questionnaire and verified by 

pharmacy refill data. Missing more than 5% of prescribed doses in the previous 30 days was considered poor adherence. Data 

were analyzed using SPSS version 25. Descriptive statistics were calculated, while chi-square and logistic regression tests 

identified associations and independent predictors of non-adherence, with p < 0.05 considered significant. 

Results: The study included 142 males (67.6%) and 68 females (32.4%) with a mean age of 37.4 ± 9.2 years. Overall, 84 

participants (40%) were non-adherent to HAART. Major reasons for non-adherence included forgetfulness (38.1%), stigma or 

fear of disclosure (25%), drug side effects (20.2%), financial constraints (10.7%), and tuberculosis co-infection (6%). Logistic 

regression revealed significant associations between poor adherence and low educational status (p=0.01), stigma (p=0.02), and 

TB co-infection (p=0.04). 

Conclusion: Poor adherence to HAART remains a major barrier to optimal HIV care in Pakistan. Stigma, limited literacy, and 

co-existing tuberculosis emerged as key predictors. Interventions enhancing patient education, psychosocial counseling, and 

integration of TB/HIV services are vital for improving adherence and long-term treatment outcomes. 

Keywords: Adherence, Antiretroviral Therapy, Compliance, HIV, Pakistan, Stigma, Tuberculosis. 

 

 

 

 

 

 

 

 

mailto:ezamaryam911@gmail.com


INSIGHTS-JOURNAL OF  

HEALTH AND REHABILITATION  
 

 
_______________________________________________________________________________________________________________________________________ 

© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation.            1000 

 

 

INTRODUCTION 

Human Immunodeficiency Virus (HIV) infection remains one of the most pressing global public health concerns, with an estimated 39 

million people living with HIV worldwide as of 2022 (1). Despite substantial advancements in therapeutic management, HIV continues 

to exert a profound impact on global morbidity and mortality. The introduction of Antiretroviral Therapy (ART), particularly Highly 

Active Antiretroviral Therapy (HAART), has revolutionized the management of HIV infection, transforming it from a fatal disease into 

a manageable chronic condition (2). Consistent adherence to ART—typically exceeding 95%—is essential for sustained viral 

suppression, immune restoration, and prevention of drug resistance (3). However, maintaining this level of adherence poses a significant 

challenge, particularly in low- and middle-income countries where social, economic, and health system constraints prevail. In Pakistan, 

the HIV epidemic has shown a concerning upward trend over the past decade. According to recent national estimates, more than 210,000 

individuals are currently living with HIV, with a large proportion remaining undiagnosed or inadequately treated (4). Although free ART 

services are provided through national and provincial AIDS control programs, adherence remains suboptimal among many patients. 

Contributing factors include social stigma and discrimination, fear of disclosure, economic hardship, lack of family support, and 

treatment-related challenges such as high pill burden, adverse drug reactions, and comorbid infections—particularly tuberculosis (TB) 

(5,6). Limited awareness and inconsistent follow-up within resource-constrained healthcare systems further exacerbate the problem. 

Poor adherence not only compromises therapeutic efficacy but also facilitates the emergence of drug-resistant viral strains, increases the 

risk of disease progression, and elevates transmission rates within the community (7-9). Addressing these barriers requires a 

comprehensive understanding of the determinants of non-adherence to HAART in local contexts. Therefore, the present study was 

undertaken to identify and analyze the factors contributing to poor adherence to HAART among HIV-positive patients attending a tertiary 

care center in Lahore, with the objective of guiding targeted interventions to improve treatment outcomes and strengthen national HIV 

control efforts. 

METHODS 

A descriptive cross-sectional study was conducted at the HIV Clinic of [Hospital Name], Lahore, between January and June 2024, to 

assess the factors influencing adherence to Highly Active Antiretroviral Therapy (HAART) among individuals living with HIV. The 

study population comprised adult patients diagnosed with HIV who had been receiving HAART for at least six months prior to 

enrollment. A total of 210 participants were recruited using a consecutive sampling technique to ensure representation of all eligible 

patients visiting the clinic during the study period. Participants were included if they were aged 18 years or older, had a confirmed HIV-

positive diagnosis verified through standard diagnostic protocols, had been on HAART for a minimum of six months, and provided 

written informed consent to participate in the study. Critically ill patients who were unable to complete the interview and those with 

incomplete medical or treatment records were excluded to maintain data accuracy and reliability. Data collection was carried out using 

a pretested, structured questionnaire designed to capture detailed socio-demographic characteristics (age, gender, marital status, 

education, occupation, and income), clinical information (duration of HIV diagnosis, regimen type, comorbid conditions, and reported 

side effects), and treatment adherence patterns. Adherence was evaluated using a dual approach: patient self-report and verification 

through pharmacy refill records. Consistent with established criteria, patients missing more than 5% of their prescribed doses within the 

preceding 30 days were classified as having poor adherence (1). All data were coded and entered into IBM SPSS Statistics version 25 

for analysis. Descriptive statistics, including frequencies and percentages, were calculated for categorical variables, while means and 

standard deviations were computed for continuous variables. The Chi-square test was applied to assess associations between categorical 

variables and adherence status. Logistic regression analysis was performed to identify independent predictors of poor adherence while 

controlling for potential confounders. Statistical significance was set at a p-value of less than 0.05. Ethical approval for the study was 

obtained from the Institutional Review Board (IRB) of the relevant institute ensuring adherence to ethical research standards. Written 

informed consent was obtained from all participants prior to inclusion, and confidentiality of all personal and medical information was 

strictly maintained throughout the study. 
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RESULTS 

Among the 210 HIV-positive patients included in the study, the mean age was 37.4 ± 9.2 years. The majority were male (67.6%), while 

females comprised 32.4%. More than half of the participants (52%) had either no formal education or only primary-level education. 

Overall, 84 participants (40%) were found to be non-adherent to Highly Active Antiretroviral Therapy (HAART), based on self-reports 

and pharmacy refill records. The most frequently reported reasons for poor compliance were forgetfulness (38.1%), stigma or fear of 

disclosure (25%), medication side effects (20.2%), financial constraints (10.7%), and tuberculosis (TB) co-infection (6%). Statistical 

analysis revealed significant associations between poor adherence and low educational attainment (p = 0.01), perceived stigma (p = 

0.02), and TB co-infection (p = 0.04). Further stratified analysis revealed that non-adherence varied across demographic subgroups. 

Patients aged 30–39 years demonstrated the highest rate of poor adherence (46.4%), followed by those aged 40–49 years (38.2%), while 

younger patients under 30 years showed comparatively better compliance (28.6%). Gender-wise comparison indicated that non-

adherence was more prevalent among males (42.6%) than females (34.3%), though this difference did not reach statistical significance 

(p = 0.08). Multivariate logistic regression analysis identified low educational attainment (Adjusted Odds Ratio [AOR]: 2.37; 95% 

Confidence Interval [CI]: 1.28–4.39; p = 0.01), stigma or fear of disclosure (AOR: 1.94; 95% CI: 1.10–3.42; p = 0.02), and co-existing 

tuberculosis infection (AOR: 1.82; 95% CI: 1.04–3.16; p = 0.04) as independent predictors of poor adherence to HAART. These results 

underscore the multifactorial nature of non-compliance, suggesting that both psychosocial and clinical factors contribute significantly 

to suboptimal treatment adherence among HIV-positive patients. 

 

Table 1: Demographic Characteristics of Study Participants (n = 210) 

Variable Categories Frequency (n) Percentage (%) 

Age (years) <30 42 20.0 

30–39 97 46.2 

40–49 55 26.2 

≥50 16 7.6 

Mean ± SD (years) 
 

37.4 ± 9.2 
 

Gender Male 142 67.6 

Female 68 32.4 

Educational Status No formal/Primary 109 52.0 

Secondary or above 101 48.0 

 

Table 2: Adherence Status to HAART 

Adherence Status Frequency (n) Percentage (%) 

Adherent 126 60.0 

Non-adherent 84 40.0 

Total 210 100.0 
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Table 3: Reasons for Poor Compliance to HAART among Non-Adherent Patients (n = 84) 

Reason Frequency (n) Percentage (%) 

Forgetfulness 32 38.1 

Stigma/Fear of Disclosure 21 25.0 

Side Effects 17 20.2 

Financial Constraints 9 10.7 

TB Co-infection 5 6.0 

 

Table 4: Factors Associated with Non-Adherence to HAART 

Factor p-value Adjusted Odds Ratio (AOR) 95% Confidence Interval (CI) Significance 

Low Educational Status 0.01 2.37 1.28–4.39 Significant 

Stigma/Fear of Disclosure 0.02 1.94 1.10–3.42 Significant 

TB Co-infection 0.04 1.82 1.04–3.16 Significant 

Male Gender 0.08 1.41 0.95–2.27 Not significant 

Age 30–39 years 0.06 1.33 0.98–2.11 Not significant 

 

 

DISCUSSION 

The present study revealed a non-adherence rate of 40% among patients receiving Highly Active Antiretroviral Therapy (HAART), 

which is consistent with findings from several low- and middle-income countries reporting similar adherence challenges (10,11). This 

figure underscores the persistent difficulties faced by individuals living with HIV in maintaining optimal treatment compliance, despite 

the availability of free antiretroviral therapy through public health programs. The predominance of forgetfulness and stigma as leading 

causes of poor adherence highlights both behavioral and socio-cultural barriers influencing treatment continuity in Pakistan. Low literacy 

emerged as a significant determinant of poor adherence, suggesting that inadequate understanding of disease processes and treatment 

Figure 2 Factors Contribution to Poor HAART Adherence  
Figure 2 Reasons for Poor Compliance to HAART  
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importance remains a critical obstacle. Patients with limited education may struggle to comprehend medication instructions or recognize 

the long-term benefits of sustained therapy. Similar findings have been reported in regional studies, where limited health literacy has 

been associated with inconsistent ART use and poorer clinical outcomes (12-14). This reinforces the need for patient-centered 

educational interventions designed in culturally sensitive and linguistically accessible formats. Stigma and fear of disclosure also played 

a major role in non-adherence. Many patients avoided taking medication in front of others due to societal discrimination and 

misconceptions surrounding HIV. This aligns with previous research demonstrating that internalized stigma often leads to concealment 

behaviors, social withdrawal, and treatment interruptions (15). Reducing stigma through community-based awareness campaigns, peer-

support programs, and confidential counseling could play a pivotal role in improving adherence outcomes. Co-morbid tuberculosis (TB) 

further compounded the problem of non-compliance. The co-existence of HIV and TB increases pill burden, enhances treatment fatigue, 

and may cause overlapping drug toxicities, which together contribute to poor adherence. Studies from similar resource-limited settings 

have documented comparable challenges, emphasizing the necessity of integrated HIV-TB management programs to improve patient 

retention and minimize adverse effects (16-18). 

The findings of this study carry several implications for public health practice. Strengthening psychosocial support mechanisms, 

simplifying HAART regimens, and enhancing patient follow-up can significantly improve adherence rates. Furthermore, developing 

multidisciplinary care models that integrate medical, psychological, and social services would provide a more holistic framework for 

patient management. In terms of strengths, this study provides locally relevant data on adherence patterns and associated factors within 

a tertiary-care context, contributing valuable insight into barriers specific to the Pakistani population. However, several limitations must 

be acknowledged. The single-center design limits generalizability to broader populations, while reliance on self-reported adherence 

introduces potential recall and social desirability bias. The cross-sectional nature of the study also restricts causal inference, as temporal 

relationships between predictors and adherence could not be established. Future research should employ longitudinal and multi-center 

designs, incorporating objective adherence measures such as electronic monitoring or biomarker validation to enhance reliability (19-

21). Additionally, qualitative studies exploring patient perceptions and lived experiences would deepen understanding of psychosocial 

determinants. Addressing these methodological gaps in future investigations could inform more comprehensive adherence-improvement 

strategies and strengthen national HIV control efforts. 

CONCLUSION 

Poor adherence to antiretroviral therapy remains a major impediment to achieving sustained viral suppression and improved quality of 

life among individuals living with HIV. The study concludes that stigma, low literacy, and tuberculosis co-infection are pivotal 

contributors to treatment non-compliance, reflecting the interplay of social, educational, and clinical determinants. Strengthening patient 

counseling services, promoting family and community support, and integrating TB and HIV treatment programs are critical strategies 

to enhance adherence. Implementing these targeted interventions can significantly improve therapeutic outcomes, reduce disease 

transmission, and strengthen long-term HIV control efforts within resource-limited healthcare settings. 

 

AUTHOR CONTRIBUTION 

Author Contribution 

Maryam Haroon* 

Substantial Contribution to study design, analysis, acquisition of Data 

Manuscript Writing 

Has given Final Approval of the version to be published 

 

REFERENCES 

1. UNAIDS. Global HIV & AIDS statistics — Fact sheet. 2023. 



Volume 3 Issue 3: Determinants of Poor HAART Adherence in HIV Patients 
Haroon M et al.  

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation.                 1004 

2. WHO. Consolidated Guidelines on HIV Prevention, Testing, Treatment, Service Delivery and Monitoring. Geneva: WHO; 

2021. 

3. Sabino TE, Avelino-Silva VI, Cavalcantte C, Goulart SP, Luiz OC, Fonseca LAM, et al. Adherence to antiretroviral treatment 

and quality of life among transgender women living with HIV/AIDS in São Paulo, Brazil. AIDS Care. 2021;33(1):31-8. 

4. Alsharif NM, Souleiman MM, Gunaseelan L, Big C. AIDS-Associated Cryptosporidial and Cytomegalovirus Cholangiopathy. 

Cureus. 2024;16(7):e63963. 

5. Biney IJK, Kyei KA, Ganu VJ, Kenu E, Puplampu P, Manortey S, et al. Antiretroviral therapy adherence and viral suppression 

among HIV-infected adolescents and young adults at a tertiary hospital in Ghana. Afr J AIDS Res. 2021;20(4):270-6. 

6. Adeniran A, Odugbemi BA, Fisher OO, Atilola O. Determinants of Adherence among Patients on Highly Active Anti-Retroviral 

Therapy in Lagos State, Nigeria. West Afr J Med. 2021;38(6):520-5. 

7. Andreatta K, Sax PE, Wohl D, D'Antoni ML, Liu H, Hindman JT, et al. Efficacy of bictegravir/emtricitabine/tenofovir 

alafenamide versus dolutegravir-based three-drug regimens in people with HIV with varying adherence to antiretroviral therapy. J 

Antimicrob Chemother. 2025;80(1):281-91. 

8. Arnold EM, Kamal S, Rotheram-Borus MJ, Bridges SK, Gertsch W, Norwood P, et al. Factors Associated With Antiretroviral 

Adherence Among Youth Living With HIV. J Acquir Immune Defic Syndr. 2024;95(3):215-21. 

9. Yousaf I, Haqqani S. HIV Treatment Adherence Self-efficacy Scale for Pakistani HIV/AIDS patients: Translation and 

psychometric evaluation. Appl Nurs Res. 2022;66:151606. 

10. Romo ML, Esber AL, Owuoth J, Maswai J, Sing'oei V, Iroezindu M, et al. Impact of weight gain with dolutegravir on 

antiretroviral adherence and viral suppression in four African countries. HIV Med. 2023;24(10):1066-74. 

11. Dumond JB. Intracellular dried blood spot metabolite concentrations for assessing antiretroviral adherence and HIV 

progression. Pharmacotherapy. 2025;45(3):152-4. 

12. Rindi LV, Zaçe D, Compagno M, Colagrossi L, Santoro MM, Andreoni M, et al. Management of low-level HIV viremia during 

antiretroviral therapy: Delphi consensus statement and appraisal of the evidence. Sex Transm Infect. 2024;100(7):442-9. 

13. Hassan HM, Zubair A, Helal MH, Almagharbeh WT, Elmagzoub RM. New hope and promise with CRISPR-Cas9 technology 

for the treatment of HIV. Funct Integr Genomics. 2025;25(1):108. 

14. Esteban-Cantos A, Montejano R, Pinto-Martínez A, Rodríguez-Centeno J, Pulido F, Arribas JR. Non-suppressible viraemia 

during HIV-1 therapy: a challenge for clinicians. Lancet HIV. 2024;11(5):e333-e40. 

15. Rose AL, Ochieng YA, Jack HE, Sangraula A, Ciya N, Jacobs Y, et al. Patient and stakeholder perspectives on impacts of the 

COVID-19 pandemic on HIV and mental health care delivery in South Africa. Int J STD AIDS. 2023;34(8):525-31. 

16. Barthold D, Saldarriaga EM, Brah AT, Hauber B, Banerjee P, Fuller SM, et al. Preference for daily oral pills over long-acting 

antiretroviral therapy options among people with HIV. Aids. 2023;37(10):1545-53. 

17. Burger RL, Cohen CR, Mocello AR, Dworkin SL, Frongillo EA, Weke E, et al. Relationship Power, Antiretroviral Adherence, 

and Physical and Mental Health Among Women Living with HIV in Rural Kenya. AIDS Behav. 2023;27(2):416-23. 

18. Desai KT, Patel F, Patel PB, Bansal RK. Role of demographic and clinical factors in survival of HIV patients on antiretroviral 

therapy. Trop Doct. 2021;51(3):403-8. 

19. Aung S, Hardy N, Chrysanthopoulou SA, Kyaw A, San Tun M, Aung KW, et al. Stigma Determines Antiretroviral Adherence 

in Adults With HIV in Myanmar. J Acquir Immune Defic Syndr. 2022;89(1):19-26. 

20. Mamo A, Assefa T, Negash W, Takelign Y, Sahiledinigl B, Teferu Z, et al. Virological and Immunological Antiretroviral 

Treatment Failure and Predictors Among HIV Positive Adult and Adolescent Clients in Southeast Ethiopia. HIV AIDS (Auckl). 

2022;14:73-85. 



Volume 3 Issue 3: Determinants of Poor HAART Adherence in HIV Patients 
Haroon M et al.  

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation.                 1005 

21. Almeida PRS, Rafael CAC, Pimentel V, Abecasis AB, Sebastião CS, Morais J. Adherence to antiretroviral therapy among HIV-

1 patients from sub-Saharan Africa: a systematic review. AIDS Rev. 2024;26(3):102-10. 


