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Abstract

Background: India has 2.1 million people living with HIV/AIDS (PLHIV). The objective of this study was to ascertain the extent of
anti-retroviral therapy (ART) adherence and reasons for nonadherence among PLHIV in India. Methods: We conducted a systematic
review and meta-analysis using the following criteria: (1) Observational or experimental studies conducted in India and (2) English
language studies. Published during January 2012-June 2018 with data collection during the same period (3). 95% ART adherence
rate (primary outcome). We reviewed bibliographic databases (PubMed, Scopus) and extracted relevant data. The forest plot was used
to display the meta-analysis results. Analyses were performed in Stata 14 using the “Metaprop_one” function. Results: A total of 511
records were identified after removing duplicates, 59 full-texts were screened of which 15 studies were included in the meta-analysis.
Only one study was conducted in rural India, with <95% adherence reported by all its participants. The PLHIV reported several reasons
for their ART nonadherence including forgetfulness (8/15), running out of pills (3/15), distance from the health center and associated
travel (2/15), alcohol abuse (3/15), concealment of HIV status from family (2/15, felt stigma (2/15), depressive symptoms (2/15), and
fear of side-effects (2/15). The overall pooled estimate of ART adherence was 54.1% (95% confidence interval [CI] 27%-81%), while
among facility-based studies, the 295% adherence rate was significant higher. 62% (95% Cl 46%-0.78%). Conclusions: Despite
the universal provision of free of cost ART to all PLHIV in government health facilities in India, suboptimal adherence to treatment

persists in nearly half of these patients.
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Introduction

India has an HIV infection prevalence of 0.22% in the
adult population, with an estimated 2.1 million people
living with HIV (PLHIV).IY! The control and treatment
of HIV represent a major public health challenge. The
National Aids Control Program (NACP) is committed to
the goal of ending the AIDS epidemic as a public health
threat by 2030’ in India. The national response driven
by the NACP for over the three decades has resulted
in a 54% reduction in AIDS-related deaths since 2007,
which has been rendered possible by the accelerated
availability and provision of free of cost anti-retroviral
therapy (ART) through the government-funded program.
India has now adopted the “test and treat” policy that
extends ART to all PLHIV irrespective of their CD4
count. Furthermore, the National Strategic Plan for
HIV-AIDS has set targets for significantly scaling up
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ART for achieving viral load suppression in 95% of the
PLHIV on treatment.?

It is well-established that a high rate of adherence (95%—
100%) to ART is required to achieve and maintain viral
suppression in the PLHIV.®# Failure to maintain adherence
to ART is causally associated with the progression of HIV
to AIDS, increased risk of opportunistic infections, and
mortality with lowering of quality of life.’) Moreover,
nonadherence substantially increases the risk of resistance
to second-line ART that requires switching to third-line
ART associated with increased toxicity and healthcare
costs.”!

The World Health Organization considers the improvement
in medication adherence as a critical driver for achieving
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effective health change in chronic diseases.[!) Compared
to other chronic conditions, adherence requirements in the
PLHIV are substantially stringent as it requires them to
omit no more than a single dose of anti-retroviral (ARV)
medication in a month, and this needs to be continued
throughout the patient lifespan.”! Furthermore, adherence
to ART is a complex phenomenon guided by the patient
sociodemographic factors, the social environment, stage
of the illness, and health-care system characteristics.!!%!!]
Barriers and challenges in maintaining ART adherence
among the socioeconomically vulnerable groups and
in those experiencing stigma and discrimination are
well-established.l'” In India, ART nonadherence is a major
health concern due to the problems of both unintentional
nonadherence signifying lack of drug accessibility and
affordability, along with intentional nonadherence due to
behavioral factors.

A systematic review of nine Indian studies conducted
from 2006 to 2009 reported the pooled prevalence of
ART adherence to be 70%, with the cost of medication
and difficulty in drug access found as the principal
barriers encountered by patients.['3] A large scale
prospective observation study (n = 3285) by Joshi et al.
(2014) conducted during 2009-2010 reported suboptimal
ART adherence in 24.5% of PLHIV, with illiteracy, male
gender, nondisclosure of HIV status to the family, frequent
change of residence, and travel expenses significantly
associated with nonadherence.!*

The NACP launched phase IV of the program (NACP
IV) in 2012 inclusive of a dedicated component toward
expansion of care, support and treatment services for
promotion of greater adherence and compliance, especially
in at-risk groups like women and children.') The impact of
the NACP IV on overall ART treatment adherence among
PLHIV in India warrants further evaluation. We, therefore,
conducted this study to ascertain the extent of ART
adherence and reasons for nonadherence among PLHIV in
India from 2012 to 2018.

Methods

Search strategy and selection criteria

This systematic review was registered in PROSPERO (Reg.
No. CRD).I') We searched PubMed and Scopus for articles
conducted in India between January 2012 and June 2018
and published in the English language. We excluded
retrospective studies with the entire data collected before
2012, the cutoff indicating the initiation of the NACP-Phase
4 in 2012-2013.

A combination of the following text keywords and MeSH
terms: “Medication Adherence,” “Patient Compliance,”
“anti-retroviral therapy,” “Antiretroviral Therapy, Highly
Active,” “HIV,” “AIDS” and “India” was applied. Back
referencing of included studies was also done to identify
additional studies that fit the inclusion criteria.

Review approach

A total of 427 PubMed/Medline records and 231 Scopus
records were identified, which were imported into
Mendeley reference management software, following which
the duplicate records were removed. All the titles were
then subject to abstract screening. Our inclusion criterion
was studies reporting medication adherence and treatment
adherence to ART regimens in the PLHIV living in India.
Studies were included if their abstracts reported methods
or results relating to adherence to ART in Indian PLHIV
and their predictors [Figure 1]. We included observational

studies, interventional trials, and qualitative studies with
sample size >25, with no restrictions by age, gender, and
sexual identity of the participants. Using a predesigned
data extraction form, two reviewers extracted data from the
selected articles independently. Any disagreements at any
stage were resolved by consensus.

Data extraction

Information on the sociodemographic population
characteristics: Age-group, gender, sexual identity,
socioeconomic status; the name of the first author, year
of publication, study design, study period, study location,
type of health facility, sample size, the definition of
medication adherence, method of assessment of medication
adherence, 95% ART adherence rate, recall period and
factors influencing ART adherence. Reasons for ART
nonadherence were retained if reported to be significant
on regression analysis or reported by at least 10% of the
nonadherent participants.

The primary outcome measure was the rate of
medication (ART) adherence in the PLHIV/PHWA. The
secondary outcomes were a 95% adherence rate with the
respective confidence interval (CI) for all the studies.

Risk of bias (quality) assessment: The risk of bias was
assessed using a modified Joanna Briggs Institute appraisal
checklist for studies reporting the prevalence data.l!”

Statistical analysis

The extracted data were single entered in EpiData software
version 3.1 (EpiData Association Odense, Denmark) and
data analysis was done using Stata statistical software
version 14 (StataCorp LP. College Station, TX, USA).
Meta-analysis was conducted using the “Metaprop _one”
function in STATA. The Chi square test for heterogeneity
was done and the P < 0.001 with an /? statistic of 99%.
Since there was significant heterogeneity between the
studies, random effects model was used to calculate the
pooled estimates for measuring adherence to ART. The
pooled estimate was expressed as proportions with 95%
Cls.

Results

Identification of studies

A total of 511 records were initially identified, meeting
the inclusion criteria on title cum abstract screening.
A total of 59 articles were full-text reviewed, of which 19
were excluded as they were reviews, utilizing a duplicate
dataset or did not contain original India country-specific
data. Furthermore, a total of 25 studies were conducted
pre-2011 and were therefore excluded. Finally, 15 studies
were selected for the systematic review [Figure 1].

Characteristics of included studies

The average sample size of the studies was
262.73 (142.71). The mean (standard deviation [SD])
effective sample size of the studies was 215 (160). The
mean (SD) age of the participants in the included studies
was 34.4 (10.1). Only one study was rural community
based,® and the other studies were urban facility based.
With regard to geographical location, two studies were
conducted in Northern India, one from Western India, one
from Eastern India, and the remaining were from Southern
India [Table 1].

Anti-retroviral therapy adherence

ART adherence was assessed with a single method in
11 studies (3 pill count, 2 VAS, and 6 self-report), and
a combination of methods in four studies. The period of
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Table 1: Characteristics of the included studies (2012-2018)

Author Year of publication Effective sample size Location Study design  Study population Mean (SD) age Men/women
Achappa et al.l'® 2013 116 Karnataka Cross sectional Adults 80/36
Basti et al.l" 2017 242 Karnataka Prospective Adults 35 (7.8) 109/133
Dworkin et al.?” 2016 21 Hyderabad Cross sectional Adults with FSW - 114/97
Hasabi et al.l" 2016 200 Karnataka Cross sectional Adults 40 (9.9) 100/100
Jones et al.l?2 2013 45 Chandigarh Intervention Adults 38.1 (8.6) 21/24
Meena et al.’? 2014 79 Varanasi Prospective Adults - 42/37
Mehta et al.?4 2016 164 South India Cross sectional Pediatric 10.2 (3.6) 95/69
Nyamathi et al.? 2018 400 Andhra Pradesh Cross sectional Women 33.8 (6.6) 400
Panigrahi et al.? 2015 78 Orissa Cross sectional Adults

Pifa et al.?" 2018 65 Mumbai Cross sectional MSM 38.4 (8.6) 0
Rajesh et al.l® 2013 240 South India Intervention Adults 188/52
Schensul et al.?” 2017 55 Mumbai Qualitative Adult men 41.5

Shet et al.B” 2016 599 South India Prospective Adults -
Shukla et al.B" 2016 322 North India Cross sectional Adults - 201/121
Banagi et al.% 2016 409 Karnataka Cross sectional Adults 38.3 (9) 256/153

FSW: Female sex workers, MSM: Men sex workers, SD: Standard deviation
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Figure 1: PRISMA flow diagram of the systematic review and meta-analysis

recall ranged from 4 to 90 days. Most frequently applied
recall period was 30 days in eight studies, 4 days in two
studies, 90 days in two studies, 14 days in one study,
and not reported in two studies. A total of 10 studies
reported >95% adherence rates, while three studies reported
100% adherence rates.

Among facility-based studies (n = 14) conducted in any
part of India from 2012 to 2018, >95% adherence rate

was reported in 1448 out of 2381 PLHIV. Only one study
was community-based cross-sectional conducted in a rural
area in Southern India by Nyamathi et a/. (2018).1! In
this study, adherence was assessed among a sample of
previously identified women living with HIV, using a
previously validated VAS scale, which detected none of the
participants with >95% ART adherence in a 30-day recall
period, while 4 out of 400 reported a >90% adherence
rate [Table 2].

4
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Table 2: Anti-retroviral therapy adherence in the included studies on anti-retroviral therapy adherence in

India (2012-2018)

Author Assessment method(s) Recall (days)

295% adherent

100% adherent Reasons for nonadherence

Achappa et al.l'® Self-report 4
Basti et al.l" Self-report, pill count 30
Dworkin et al.?” Self-report (scale) 14
Hasabi et al.?'! Pill count 90
Jones et al.?2 Self-report, pill count 30
Meena et al.!?! Self-report, pill, VAS 30
Mehta et al.?¥ VAS 30
Nyamathi et al.? VAS 30
Panigrahi et al.? Pill count

Pifa et al.?” Self-report 30
Rajesh et al.l® Self-report 30
Schensul et al.?! Self-report 4
Shet et al.B” Self-report, pill count 90
Shukla et al.B" Pill count

Banagi et al.% Self-report 30

74
120

162

28

149

4

139

453

35
288

Forget, financial reasons
Forget,
Forget,

Forget,

76 stigma, depression

run out, travel, depression
124 travel, increasing age

Poor patient provider communication
Family problems

Run out, stigma, adverse effects
Opportunistic infections

Forget, financial reasons

Forget, run out, alcohol abuse, carelessness

Lack of family support

44

Lack of social support, alcohol abuse
Younger age (<40 years)

Forget, busy, felt sick

Forget, alcohol abuse

**4 participants had 90% adherence rate, extrapolated to 95% adherence rate for estimation of pooled prevalence. VAS: Visual Analog Scale

The pooled proportion of ART adherence as per >95%
adherence criterion was 0.54 (95% CI: 0.27-
0.81) [Figure 2], and on combining the Pina et al. study®”
that only reported 100% adherence, the adherence rate
estimated was 0.55 (95% CI: 0.29-0.81) [Figure 3].
However, among facility-based studies, the >95% adherence
rate was higher 0.62 (95% CI 0.46-0.78).

Predictors of anti-retroviral therapy nonadherence

The PLHIV reported several reasons for their ART
nonadherence including forgetfulness (8/15), running out of
pills (3/15), distance from the health center and associated
travel (2/15), alcohol abuse (3/15), concealment of HIV
status from family (2/15, felt stigma (2/15), depressive
symptoms (2/15), and fear of side-effects (2/15). Lack of
satisfaction with the healthcare facility due to the perceived
need for frequent follow-up to replenish ART drug refills
was explicitly attributed as a cause of ART nonadherence
in the study by Shukla et a/.B"

Only one study was conducted among sexual minorities,
in men having sex with men by Pifa ef al. in the city of
Mumbai. The PLHIV attributed skipping doses resulting in
nonadherence due to their desire not to mix the medicine
with alcohol intake, forgetfulness, running out of drug
stocks with an inability to replenish them in a timely
manner.””

Educational interventions to improve adherence to ART
among the PLHIV reported positive outcomes.?>?!

Methodological quality

The quality of the studies was appropriate except in dealing
with confounding factors (60%) [Figure 4]. For instance,
most studies did not assess for the social desirability
bias (SDB), which is a type of response bias, in which
the survey respondents tend to answer questions in a
manner that will be viewed favorably by others.*3 There
is a consensus among researchers that SDB is likely to
overestimate medication adherence rates based on patient
self-report. However, only the study by Jones et al.
suspected the presence of SDB in the adherence-related
responses provided by the participants.??! Eggers test was
used to assess publication bias which showed that there
were significant small study effects (P = 0.004). The funnel
plot also depicted asymmetry which indicates the probable
presence of publication bias [Figure 5].

95% Adherence to ART
%
Study ES (95% Cl) Weight
Achappa (2013) v—l— 064 (0.54,0.73) 9.94
Basti (2017) - 050 (0.43, 0.56) 9.99
Hasabi (2016) : = 081(0.75,086) 10.01
Meena (2014) - 035 (0.25, 0.47) 9.90
Mehta (2016) = 091(085,095) 10.02
Nyamathi (2016) b : 0.01 (0.00, 0.03) 10.05
Rajesh R (2013) in 058 (0.51, 0.64) 10.00
Shet (2016) - 076 (0.72, 0.79) 10.03
Shukla (2016) - 0.11 (0.08, 0.15) 10.03
Yathiraj (2016) . 0.70 (0.66, 0.75) 10.02
Overall (1"2 = 99.8%, p = 0.000) 0 054 (0.27, 0.81) 100.00
T T T T T
0 4 6 8
Proportion

Figure 2: Forest Plot (10 studies)

Discussion

The results of this systematic review and meta-analysis
show that overall adherence to ART in India is 54%—55%,
much lower than the 70% reported in another meta-analysis
by Mhaskar et al. which included studies conducted till
2009.11 Adherence rate in the facility-based studies was
significantly higher (62%), compared to the only available
community-based study in rural India among PLHIV
women that found nonadherence in all the participants.

The reasons for nonadherence were mostly behavioral
and rarely due to adverse effects. Forgetfulness was the
most common reason for nonadherence reported across
studies. It is well-established that provision of free of
cost ART medication improves adherence.l'” Previously,
qualitative research by Joglekar et al. identified financial
barriers to ART adherence where the contributing factors
were unemployment, economic dependency, and debt.l*
However, in the present review, ART nonadherence due
to running out of drug stocks and travel-related costs
were reported in only three studies, indicating improved
dispensing of ART to the PLHIV via the NACP. However,
there was only one study from rural India that observed
nonadherence in all the PLHIV participants that were
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95% Adherence to ART
%
Study ES (95% Cl) Weight
Achappa (2013) :—-— 0.64 (0.54, 0.73) 9.05
Basti (2017) - 0.50 (0.43, 0.56) 9.10
Hasabi (2016) i = 081(0.75,085)  9.11
Meena (2014) —.— 0.35 (0.25, 0.47) 9.01
Mehta (2016) : - 091(0.85 095  9.12
Nyamathi (2016) h b 0.01 (0.00, 0.03) 9.14
Pina (2018) —a— 0.68 (0.55, 0.79) 8.99
Rajesh R (2013) - 0.58 (0.51, 0.64) 9.10
Shet (2016) - 0.76 (0.72.0.79)  9.13
Shukla (2016) - ' 0.11 (0.08, 0.15) 9.13
Yathiraj (2016) |- 0.70 (0.66.0.75)  9.12
Overall ("2 = 99.8%, p = 0.000 <> 0.55 (0.29, 0.81) 100.00
o 2 4 65 B 1
Proportion
Figure 3: Forest Plot (11 studies)
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Study subjects and setting described |
Valid and reliable assessment of exposure
Standard criteria used for measurement of the.. nYes
Confounding factors identified uNo
Strategies to deal with confounding factors stated 1 Unclear
Valid and reliable assessment of outcome Not Aplicable
Appropriate statistical analysis used
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Figure 4: Methodological quality of the included studies
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Figure 5: Funnel plot

women, indicating that lack of accessibility of government
ART centers continues to be a significant barrier in
attaining optimal ART adherence apart from threats of
internalized stigma resulting in concealment of HIV status
from their families.

Limitations of existing studies: Most of the studies were
conducted in Southern India. Studies were lacking from
the North-Eastern part of India that has a high HIV
burden, and also the less prominent cities. Groups likely
to be nonadherent due to issues of stigmatization and
ART accessibility like FSWs and MSM were individually
evaluated only in two studies. Most studies applied
either a 95% or a 100% adherence rate but not both
and omitted reported the actual adherence estimate as
a continuous outcome. The assessment of medication
adherence through self-report should also be assessed

with validated questionnaires and inventories consisting of
multiple items to increase the sensitivity for detection of
medication nonadherence.?*!

The lack of in-depth interviews and qualitative perspectives
were observed in nearly all the included studies, which
precluded ascertaining the determinants of ART non
adherence from a health systems point of view such as the
distance and costs incurred in accessing ART, frequency,
and quality of counseling received at the ART center,
knowledge of optimal ART requirements, expectations from
the health care facility and staff, and self-management of
adverse effects.

Implications for future research

Studies evaluating ART adherence in India should achieve
geographic penetration across India. Considering all PLHIV
in India are eligible to receive ART irrespective of CD-4
since 2017, ensuring the adequacy of ART drug stocks
and its accessibility remains a priority area for government
health settings. The assessment of adherence from a
retrospective clinic or hospital audit data by calculating
the proportion of days covered and the medication
possession ratio in the PLHIV can bridge the evidence
gap by generating evidence in a short time across India.B
Furthermore, prospective studies need to capture the
dynamic phenomenon of ART adherence. Considering the
NACP targets expansion of ART coverage to 90-90-90
levels by 2020, the feasibility of multi-month ART drug
dispensing, mooted in the NSP, needs prioritized assessment
in Indian health settings.’”’ More adherence research also
requires to be directed among the disadvantaged and
vulnerable PLHIV among groups such as female sex
workers, men having sex with men, and rural women.

Limitations of the systematic review and meta-analysis

There are certain limitations to this review. Due to limited
searches conducted only in standardized databases, research
published in gray literature could have been omitted.
Most studies did not report the attainment of virological
suppression as an objective parameter that could correlate
with actual ART adherence levels. Since the studies were
conducted mostly in the clinic facilities of South Indian
states, the results should not be generalized across India
due to the significant diversity in the quality of services
and care. Finally, we could not assess the maintenance
of ART adherence in the PLHIV over a long-term period
due to the lack of either prospective data collection or
secondary pharmacy database analysis among the included
studies.

Conclusions

Despite the universal provision of free of cost ART to all
PLHIV in government health facilities in India, suboptimal
adherence to treatment persists in nearly half of these
patients. Running out of pills among the PLHIV remains a
concern for the NACP, suggesting the need for multi-month
dispensation of drugs in public health facilities.
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