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ABSTRACT

Background: Highly Active Antiretroviral Therapy (HAART) has significantly improved the prognosis of people living
with HIV/AIDS. However, its success is contingent on high levels of medication adherence, which may be affected by
socioeconomic, psychological, and treatment-related factors, including adverse effects.

Obijective: To assess the level of adherence to HAART and evaluate the associated adverse effects among HIV/AIDS
patients attending the ART Centre and Department of Medicine at GGS Medical College and Hospital, Faridkot.

Methods: A prospective study was conducted on 200 HIV-positive adults on HAART for at least 3 months. Adherence was
measured using the Medication Adherence Rating Scale (MARS-10), and adverse effects were recorded using a standard
reporting form. Patients were followed up after 24 weeks. Data were analyzed using SPSS version 20.0, and statistical
significance was set at p<0.05.

Results: Most participants were male (56.5%), aged 31-45 years (40%), and married (80.5%). At baseline, adherence was
high, with slightly lower responses for Q1 (forgetfulness, 86.5%) and Q2 (carelessness, 88%). At 24 weeks, adherence
improved across all questions (Q1: 92%, Q2: 93%). Adverse events were minimal, with 84.5% reporting no issues; tiredness
was the most common complaint (12.5%).

Conclusion: Overall adherence to HAART was high and improved over time, reflecting effective patient counseling and
follow-up strategies. Adverse effects were generally mild and infrequent but had a small influence on subjective well-being.
Continuous adherence support and side-effect management are critical to sustaining long-term treatment success.

This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-Non
Commercial-Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as

long as appropriate credit is given and the new creations are licensed under the identical terms.

INTRODUCTION

Human Immunodeficiency Virus (HIV) is a retrovirus
that infects immune cells, weakening the body’s
defense mechanisms and increasing vulnerability to
opportunistic infections. AIDS represents the most
advanced stage of HIV infection and poses a major
global health threat, impacting societies on multiple
levels (1). The disease was first recognized in the
early 1980s after an unusual rise in opportunistic
infections and cancers in previously healthy
homosexual men (2).

HIV-1 was soon identified as the principal causative
agent in the United States, whereas HIV-2, discovered
later in West Africa in 1985, differs significantly in
transmission and progression (3). HIV-2 resembles a
simian virus seen in macaques, suggesting that both
HIV-1 and HIV-2 may have originated from
interspecies transmission involving African primates

3).
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Since its discovery, HIV/AIDS has led to over 40
million deaths. Despite advancements in prevention
and treatment, global control efforts remain under
threat. In 2021, around 1.5 million adults and 160,000
children contracted HIV, while 552,000 adults and
98,000 children died due to the disease (4).

HIV-1 and HIV-2 are transmitted similarly but differ
in prevalence, progression, and genetic variability.
HIV-1 is more widespread globally and has a higher
mutation rate, making it more adept at evading
immune responses and developing drug resistance
(5,6,7). Conversely, HIV-2 is less transmissible,
associated with a longer latency period, lower viral
loads, and milder disease progression (8).

HIV is primarily spread through unprotected sexual
contact, shared needles, mother-to-child transmission
during childbirth or breastfeeding. It severely affects
life expectancy and increases healthcare burdens (9).
Once inside the body, HIV targets CD4 T
lymphocytes, progressively weakening the immune
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system. AIDS is diagnosed when CD4 count drops
below 200 or when AIDS-defining illnesses are
present (10,11).

The advent of Highly Active Antiretroviral Therapy
(HAART) has transformed HIV/AIDS management,
significantly lowering mortality and improving quality
of life (12). HAART suppresses viral replication,
allowing immune recovery and reducing transmission
rates (13). However, the success of HAART is heavily
dependent on adherence, which can be influenced by
socioeconomic status, mental health, and access to
healthcare (14).

Common barriers to adherence include lack of
motivation, complex regimens, drug side effects, and
inadequate support (15). Strategies like simplifying
regimens, using reminder tools, early follow-ups, and
ongoing support have shown to improve adherence
(16). Research indicates that adherence rates of at
least 95% are required to effectively suppress HIV
@an.

Self-report tools are often used to measure adherence
due to their simplicity and affordability. However,
they can be influenced by patient comprehension and
honesty (18). The Medication Adherence Rating Scale
(MARS), developed from earlier tools like the DAI
and MAQ, measures adherence behavior on a 10-
point scale, recognizing that adherence exists on a
continuum (19).

Despite the benefits of HAART, side effects can
impact adherence. These include lipodystrophy (21),
metabolic complications like insulin resistance (22),
gastrointestinal issues (23), peripheral neuropathy
(24), and neuropsychiatric symptoms including
depression and substance use disorders (25). Lack of
understanding about the importance of adherence also
contributes to poor compliance (26), further
compounded by complex dosing schedules (27) and
the stigma surrounding HIVV/AIDS (28).

Addressing non-adherence requires a comprehensive
approach involving education, mental health support,
and stigma reduction strategies. Such efforts are vital
to improving health outcomes and quality of life for
people living with HIV/AIDS (29).

This study was undertaken to assess adherence levels
and attitudes toward antiretroviral therapy among
HIV/AIDS patients attending the ART Centre and the
Medicine department at G.G.S Medical College and
Hospital, Faridkot. With limited data from this region,
the study aims to inform interventions that can
enhance treatment adherence and improve disease
management.

MATERIAL AND METHOD

This prospective study was conducted over a period of
one year in the Department of Medicine and the ART
Centre at Guru Gobind Singh Medical College and
Hospital, Faridkot. The study aimed to assess
adherence to highly active antiretroviral therapy
(HAART) and associated adverse effects among
HIV/AIDS patients.
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A total of 221 patients were screened, out of which 21
were excluded based on the predefined exclusion
criteria. The first 200 eligible patients, who fulfilled
the inclusion criteria and gave written informed
consent, were enrolled using a non-probability
convenient sampling technique. Patients aged 18 years
or above, regardless of gender, diagnosed with
HIV/AIDS and on HAART for at least three months
were included. Those with co-infections like Hepatitis
B or C, known psychiatric illness, or critically ill/end-
stage diseases such as cardiac, renal, hepatic failure,
or malignancy were excluded.

After enrollment, detailed socio-demographic and
clinical data were collected, including age, gender,
education, occupation, marital status, family type,
distance from the health facility, diagnosis, treatment
duration, medication details, and reported adverse
effects. All this information was recorded in the Case
Report Form (CRF).

To assess medication adherence, the Medication
Adherence Rating Scale (MARS-10), developed by
Thompson et al., was used. It is a validated self-report
tool comprising ten yes/no items that measure both
intentional and unintentional nonadherence. For items
1 to 6 and 9 to 10, a “No” response indicates
adherence and is scored as 1. For items 7 and 8, a
“Yes” response indicates adherence and is also scored
as 1. The total score ranges from 0 to 10, with scores
above 5 considered adherent and scores of 5 or below
considered non-adherent. The questionnaire was
translated and validated in the vernacular language to
ensure better understanding among the participants.
Adverse drug reactions (ADRs) reported by the
patients were documented using the standard ADR
reporting form. After the initial assessment, patients
were followed up after 24 weeks to re-evaluate their
adherence levels and any new or ongoing ADRs.

The collected data were tabulated using Microsoft
Excel and analyzed with IBM SPSS version 20.0.
Descriptive statistics were used to summarize the
demographic and clinical characteristics. Comparisons
between baseline and 24-week follow-up data were
made using non-parametric tests such as the Chi-
square test and Fisher’s exact test. A p-value of less
than 0.05 was considered statistically significant.
Ethical approval for the study was obtained from the
Institutional Ethical Committee of Guru Gobind Singh
Medical College and Hospital, Faridkot. Prior
permission was also taken from the Punjab State
AIDS Control Society (PSACS). Furthermore, the
study was registered with the Clinical Trials Registry
of India under registration number
CTRI/2023/03/051142 on 28th March 2024.

RESULTS AND OBSERVATIONS

The study included 200 participants on antiretroviral
therapy, with a higher proportion of males (56.5%)
compared to females (43.5%). The age distribution
revealed that the majority of participants were in the
31-45 years age group (40%), followed by those aged
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45-60 years (32%), 18-30 years (19.5%), and above
60 years (8.5%), indicating a predominance of
middle-aged individuals. Educational status showed
that most participants had either secondary (32%) or
primary education (28%), while 23.5% were illiterate,
and fewer had senior secondary (5.5%) or graduate-
level education (11%), reflecting a population with
mostly basic to moderate educational backgrounds.
Marital status analysis revealed that 80.5% were
married, 8% unmarried, 10% widowed, and 1.5%
divorced, highlighting the predominance of married
individuals in the cohort. In terms of accessibility to
healthcare, the majority (81%) resided within 1-30
km of the treatment center, while 13.5% lived 31-60
km away, and only a small fraction (5.5%) lived
beyond 60 km, suggesting that most participants had
relatively easy access to ART services.(Table 1)

The majority of participants (61%) had been on
antiretroviral therapy (ART) for 1-5 years, followed
by 19% on therapy for 6-10 years, 14.5% for less than
a year, and 5.5% for over 10 years, indicating that
most were on ART for a moderate duration. Regarding
adverse events, 84.5% of participants reported no
issues, while tiredness was the most common
complaint (12.5%), with very few reporting low

Online ISSN: 2250-3137
Print ISSN: 2977-0122

moods (1.5%), paresthesia (1%), or itching (0.5%),
suggesting good overall tolerance to ART. Substance
abuse was relatively low in the study population, with
7.5% consuming alcohol, 4.5% reporting IV drug use,
and 3.5% smoking(Table 2).

At baseline, adherence to ART was generally high
across all 10 questions. Responses to Q1 (86.5%) and
Q2 (88%) indicated slightly lower adherence related
to forgetfulness and carelessness, suggesting areas
needing intervention. Responses to the remaining
questions were very positive, with over 99%
adherence for Q3 to Q8, and slightly lower but still
high adherence for Q9 (96.5%) and Q10 (94%),
indicating strong overall commitment to the treatment
plan.(Table 3)

Response to MARS Questionnaire at 24 Weeks
After 24 weeks, adherence improved further,
particularly for Q1 (92%) and Q2 (93%), showing
effective intervention or behavioral improvement.
Near-perfect scores were observed for Q3 to Q8
(99.5%-100%), and a slight increase was noted in
responses to Q9 (99.5%) and Q10 (95%), reflecting
sustained and enhanced compliance with ART over
time.(Table 4)

Gender n Percentage
Gender Male 113 56.50%
Female 87 43.50%
Age group 18-30 39 19.50%
31-45 80 40.00%
45-60 64 32.00%
>60 17 8.50%
Educational Status Iliterate 47 23.50%
Primary 56 28.00%
Secondary 64 32.00%
Senior Secondary 11 5.50%
Graduate 22 11.00%
Marital Status Unmarried 16 8.00%
Married 161 80.50%
Divorced 3 1.50%
Widow 20 10.00%
Distance (in km) 1-30 km 162 81.00%
31-60 km 27 13.50%
61-90 km 7 3.50%
91-120 km 1 0.50%
>120 km 3 1.50%
Table 1: Sociodemographic characteristics of the study population
n Percentage
Duration (years) <1 year 29 14.50%
1-5 years 122 61.00%
6-10 years 38 19.00%
>10 years 11 5.50%
Adverse Event None 169 84.50%
Tiredness 25 12.50%
Low moods 3 1.50%
Itching 1 0.50%
Paresthesia 2 1.00%
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Substance Abuse IV abuse 9 4.50%

Alcohol 15 7.50%

Smoking 7 3.50%

Table 2: Duration of ART, Adverse events and History of substance abuse of study population
S. No Questions n Percentage
1 Do you ever forget to take your medication? 173 86.50%
2 Are you careless at times about taking your medication? 176 88%
3 When you feel better, do you sometimes stop taking your medications? 200 100%
4 Sometimes if you feel worse when you take the medication, do you stop 200 100%
taking it?
5 | take my medication, only when | am sick? 199 99.50%
6 It is unnatural for my mind and body to be controlled by medication 199 99.50%
7 My thoughts are clear on medication 198 99%
8 By staying on medication, | can prevent getting sick 200 100%
9 | feel weird like "zombie" on the medication 193 96.50%
10 Medication makes me feel tired and sluggish 188 94%
Table 3: Response to MARS questionnaire at baseline
S. No Questions n Percentage
1 Do you ever forget to take your medication? 184 92%
2 Are you careless at times about taking your medication? 186 93%
3 When you feel better, do you sometimes stop taking your medications? 199 99.50%
4 Sometimes if you feel worse When.yoq take the medication, do you stop 200 100%
taking it?
5 | take my medication, only when | am sick? 200 100%
6 It is unnatural for my mind and body to be controlled by medication 200 100%
7 My thoughts are clear on medication 200 100%
8 By staying on medication, | can prevent getting sick 199 99.50%
9 | feel weird like "zombie" on the medication 199 99.50%
10 Medication makes me feel tired and sluggish 190 95%
Table 4: Response to MARS questionnaire at 24 weeks
DISCUSSION Educational levels were largely concentrated in the

The present study was conducted in the Department of
Pharmacology and the ART Centre at Guru Gobind
Singh Medical College and Hospital, Faridkot, to
evaluate medication adherence and adverse drug
reactions to HAART among people living with
HIV/AIDS aged =>18 years. The Medication
Adherence Rating Scale (MARS), a validated self-
report tool, was used to assess both intentional and
unintentional nonadherence, with higher scores
indicating better compliance.

Sociodemographic Trends and Their Implications
The age distribution in this study predominantly
featured middle-aged individuals, with the highest
proportion (40%) falling in the 31-45 year group,
followed by those aged 45-60 years (32%). This
pattern aligns with findings from Tegegne et al.,*®
Basti et al.,*! and Pujari et al.,*? all of whom observed
that middle-aged adults represent the majority of
individuals undergoing ART. These findings
emphasize the importance of tailoring adherence
strategies to this demographic, who often balance
employment, family responsibilities, and stigma-
related concerns.

©2025Int. J. LifeSci.Biotechnol.Pharma.Res.

basic to intermediate range, with 32% having
secondary education and 28% having primary
education. Although 23.5% of participants were
illiterate, adherence did not significantly differ across
education levels at baseline or 24 weeks. This is
consistent with the findings of Madi D et al.*® and
Sameeksha et al.,** who also reported no statistically
significant correlation between education and
adherence. This suggests that adherence may be more
strongly influenced by counseling, medication literacy
interventions, and simplified regimens than formal
education status.

The majority of participants (80.5%) were married, a
factor often associated with improved adherence due
to partner support and shared responsibility in
managing healthcare routines. Meena et al.® and Saha
et al.*® reported similar marital trends in their studies.
However, like in the present study, they found no
statistically significant association between marital
status and adherence levels, indicating that while a
supportive spouse may facilitate adherence, other
psychosocial and healthcare-related factors may have
a stronger influence.

Proximity to healthcare facilities also played a
noteworthy role. In this study, 81% of participants
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resided within 30 km of the ART center, which likely
contributed to ease of access and follow-up. Although
Legesse et al.®” highlighted the importance of
geographic proximity in enhancing adherence, the
current findings suggest that proximity alone is not a
statistically significant determinant. Instead, factors
such as availability of transport, appointment
scheduling flexibility, and psychosocial support
systems may play more substantial roles.

Duration of Therapy and Tolerability

A majority of study subjects (61%) had been on
HAART for 1-5 years. This moderate duration
reflects a stable treatment population familiar with
their regimen and its associated demands. A smaller
group (5.5%) had been on treatment for over 10 years,
indicating long-term adherence feasibility in select
individuals.

In terms of tolerability, 84.5% of the participants
reported no adverse events, while a minority
experienced fatigue (12.5%), low moods (1.5%),
itching (0.5%), or paraesthesia (1%). Although most
participants tolerated therapy well, a small subset who
experienced neuropsychological side effects—such as
tiredness or cognitive dulling (“feeling like a
zombie™")—highlighted the subtle but real impact of
HAART on quality of life and adherence perception.

Medication Adherence and MARS Analysis

At baseline, adherence was remarkably high across
the MARS questionnaire items, with 100% adherence
noted in critical areas such as continuing medication
when feeling better or worse (Q3, Q4), and in
understanding the benefits of staying on treatment
(Q5, Q8). The only slightly lower scores were seen in
Q1 (forgetfulness — 86.5%) and Q2 (carelessness —
88%). This initial gap highlights common barriers
such as memory lapses and treatment fatigue, which
are well-documented in the literature.

By 24 weeks, adherence further improved,
particularly for Q1 and Q2, rising to 92% and 93%
respectively. This suggests that interventions during
follow-up—such as adherence counseling, education,
and peer support—may have positively impacted
patient behavior. The findings are consistent with
studies by Hansana et al. and Okuku et al., who noted
that reminder strategies, consistent provider
engagement, and health system support can
significantly reduce forgetfulness and improve long-
term adherence.

However, adherence to Q10 ("medication makes me
feel tired and sluggish™) remained a concern, with
statistical significance (p=0.000) suggesting that
subjective adverse effects could influence compliance.
Studies by Saha et al.*® and Zeng C et al.*® support
this interpretation, indicating that physical or
psychological side effects are often under-recognized
but important contributors to nonadherence.
Participants’ descriptions of feeling “like a zombie” or
“sluggish” reflect a subjective burden of therapy,
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which although subtle, may compound over time.
While the overall adherence scores remained high,
these qualitative insights offer a valuable opportunity
for future intervention—such as screening for mental
fatigue, promoting wellness strategies, or rotating
medications when tolerability issues arise.

Integrated Understanding and Comparative Context
Your findings align closely with global and Indian
literature on ART adherence. Consistent high
adherence scores, even in the presence of minor side
effects, reflect the success of current national
strategies that emphasize single-tablet regimens,
regular follow-up, and support services. AS
demonstrated by Okuku et al.,* forgetfulness remains
the most common reason for nonadherence, and this
was evident in your study as well—indicating an
ongoing need for technological aids (e.g., reminders,
pill boxes, mobile alerts).

Despite minor challenges like fatigue or perception-
related side effects, the robust adherence at 24 weeks
highlights the resilience of the patient population and
the effectiveness of the TLD regimen in real-world
settings. Moreover, the absence of significant
variation in adherence based on education, marital
status, or distance reaffirms that equitable care
delivery and patient-centric counseling can overcome
traditional barriers.
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