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Abstract
With adequate support, people with HIV (PWH) may achieve high levels of adherence to antiretroviral therapy (ART) during 
incarceration. We examined factors associated with ART utilization and adherence among incarcerated PWH (N = 150) in 
Indonesia. ART utilization was positively associated with HIV status disclosure (adjusted odds ratio [aOR] = 5.5, 95% CI 
1.2–24.1, p = 0.023), drug dependency (aOR = 3.9, 95% CI 1.2–12.6, p = 0.022), health service satisfaction (aOR = 3.2, 95% 
CI 1.7–6.2, p < 0.001), and perceived need for medical treatment (aOR = 1.6, 95% CI 1.1–2.5, p = 0.011), and negatively 
associated with chance locus of control (aOR = 0.3, 95% CI 0.1–0.7, p = 0.013). Most participants utilizing ART (74.5%) 
reported less than “perfect” ART adherence. ART adherence was independently associated with perceived personal safety 
(β = 0.21, 95% CI 0.01–0.40, p = 0.032) and methadone utilization (β = 0.84, 95% CI 0.10–1.67, p = 0.047). PWH receiving 
methadone had a sixfold higher adjusted odds of being highly-adherent to ART (aOR = 6.3, 95% CI 1.1–35.7, p = 0.036). 
Interventions that increase methadone utilization and personal safety may improve ART adherence among incarcerated PWH.
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Introduction

An estimated 389,000 persons with HIV (PWH) are incar-
cerated worldwide [1]. For some PWH, incarceration pro-
vides an opportunity to initiate and sustain adherence to 

antiretroviral therapy (ART) [2]. The provision of simple, 
well-tolerated antiretroviral therapy (ART) regimens in 
combination with directly observed therapy [3] and innova-
tions such as telemedicine [4] have expanded the use of ART 
in criminal justice settings and allowed many incarcerated 
PWH to achieve viral suppression [3, 5]. Yet even in high-
income prison settings ART adherence may be suboptimal 
[6], necessitating further investigation of risk factors for 
non-adherence among prisoners and development of appro-
priate interventions.

Prisons also play an important role in HIV management 
in low- to middle-income countries (LMICs), especially 
those where drug use is criminalized and people who inject 
drugs (PWID) are overrepresented in criminal justice popu-
lations [1]. Yet, less is known about ART adherence among 
PWH incarcerated in LMICs. Recent work suggests that 
ART coverage in LMIC prisons is lower [7–9], and HIV-
related mortality considerably higher [10]. Given the high 
prevalence of HIV and substance use disorders in LMIC 
prisons [1], failure to provide recommended HIV and addic-
tion treatment services to persons during incarceration could 
be an important obstacle to achieving targets for HIV pre-
vention and treatment in the community [1, 11].
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Challenges to ART utilization and adherence in prisons 
are multi-level. Incarcerated PWH may have low levels of 
social support and healthcare access before incarceration 
and higher prevalence of substance use, mental illness, and 
co-infections that can delay ART initiation or interfere with 
adherence [2, 6, 12]. Prison health services may be une-
quipped to effectively manage the multiple health needs of 
incarcerated PWH [13]. Also limiting uptake of ART are 
prejudicial attitudes toward HIV among prisoners and prison 
staff [14, 15]. Some incarcerated PWH may hide their HIV 
status, skip doses, or forgo ART entirely in order to main-
tain privacy in an environment perceived as hostile [16, 17]. 
Prison overcrowding introduces other stressors and compet-
ing priorities such as food scarcity and substance use that 
may interfere with effective treatment [17–19]. Finally, these 
institutional effects may endure and adversely influence ART 
adherence long after prison release [20, 21].

The HIV epidemic in Indonesia is one of the largest and 
least well-controlled HIV epidemics worldwide [22]. Crimi-
nalization of drug use has resulted in high rates of incar-
ceration among PWID, many of whom are HIV-infected 
[23]. HIV prevalence is highest in specialized narcotic pris-
ons (7.2%) that house persons sentenced for drug-related 
offenses [24, 25]. HIV testing is routinely offered to persons 
during processing into correctional facilities and to individu-
als who report risk behaviors in prison [26]. A national pol-
icy has expanded ART coverage in prisons and multi-com-
ponent interventions have shown some success in reducing 
HIV transmission risk behaviors [27]. Yet mortality among 
HIV-infected prisoners remains extremely high [10]. The 
purpose of this study was to examine correlates of ART utili-
zation and adherence among HIV-infected male prisoners in 
Indonesia. Understanding factors associated with lower ART 
adherence may help target those at risk for non-adherence 
and identify gaps in recommended HIV treatment services.

Conceptual Framework

In this analysis, we draw on two complementary frame-
works, the Behavioral Model for Vulnerable Populations 
[28] and the “risk environment” model [29], which pre-
viously have been described for prisoners [30, 31]. In the 
Behavioral Model, predisposing factors are characteristics 
of the individual or community that influence health service 
utilization and may include substance use, health beliefs, 
and cultural norms. Enabling/disabling factors are those that 
facilitate or impede the use of recommended health services 
and may include the cost, distribution, and quality of health 
services. Need factors encompass both self-perceived and 
objective health needs including evaluation of disease stage 
or comorbid conditions.

More recent theoretical work suggests that aspects of 
the physical, social, and economic environments, including 

drug policies and law enforcement approaches, may increase 
health risks to people living with HIV and substance use 
disorders [30, 32–34]. Our analysis is also guided, therefore, 
by the risk environment framework [35], which considers 
social and environmental change essential preconditions for 
individual behavior change. Figure 1 shows an integrated 
health behavior model for the prison risk environment.

Methods

Study Design

This cross-sectional analysis uses baseline data collected 
from participants enrolled in a randomized controlled trial 
of Project ATHENA (Adherence Through Home Education 
and Nursing Assessment), an evidence-based medication 
adherence intervention that was culturally adapted for the 
Indonesian prison setting [36]. This trial is registered with 
ClinicalTrials.gov (NCT03397576). Incarcerated HIV-pos-
itive men were recruited and randomized equally to receive 
the adapted ATHENA intervention (ATHENA-I) or standard 
care as a control. Subjects randomized to ATHENA-I par-
ticipated in monthly group medication adherence coaching 
sessions within prison based on a Freirian educational model 
[37], followed by monthly home visits by a nurse and peer 
educator for up to six months following prison release. Here, 
we analyze variables collected from participants on their 
enrollment date, including measures of ART utilization and 
adherence, the main study outcomes.

Study Setting

This study was conducted in two large male prison facilities 
located in Jakarta, Indonesia, including one narcotic prison. 
Under national guidelines, ART was prioritized for those 
with advanced HIV (WHO clinical stages 3 and 4). Most 
commonly prescribed ART regimens included zidovudine 
plus lamivudine with nevirapine or efavirenz, and were 
dispensed weekly as self-administered therapy. As part of 
standard care in these settings, patients utilizing ART were 
monitored by nurses and physicians and offered peer sup-
port and directly observed therapy if suboptimal adherence 
was suspected. Methadone was available to patients meeting 
criteria for opioid dependence.

Recruitment

From February 2017 to March 2018, researchers used 
sequential sampling to recruit incarcerated persons who 
were Indonesian citizens ≥ 18 years of age, HIV diagnosed 
and aware of their status, and fluent in Bahasa Indonesia. 
To ensure equitable selection and minimize privacy risks, 
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prison medical staff introduced the study to patients during 
their regularly scheduled clinic appointments and arranged 
a meeting with researchers for patients wanting to learn 
more about the study. Figure 2 shows a study flow diagram 
for participants included in the study.

Data Collection

Immediately after study enrollment, all subjects completed 
confirmatory HIV testing, CD4+ T-lymphocyte quantifica-
tion using Alere PIMA™ Analyzer, and a computer-assisted 
questionnaire. The questionnaire and study measures under-
went a rigorous forward–backward translation process [38] 
and were administered on handheld Android computer tab-
lets via a secure web-based application [39, 40].

Measures

Dependent Variables

ART utilization was defined as any consumption of ART 
regardless of adherence and assessed with a single ques-
tion asking participants whether they had consumed ART 
within the past 30 days (yes or no). ART adherence in the 
past 30 days was measured using the single item self-rating 
scale (SRSI), a 6-point Likert-type scale that asks partici-
pants to rate their overall adherence from very poor to excel-
lent[41]. To anchor response choices, participants were told 
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Fig. 1   Integrated health behavior model for the prison risk environment
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Fig. 2   Study flow diagram
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that “excellent” adherence meant taking all prescribed medi-
cine on time within the last 30 days. ART adherence was 
analyzed in two ways: (1) as a continuous outcome using the 
full range of response choices; and (2) as a dichotomous out-
come categorizing participants who rated their ART adher-
ence as “excellent” as having “perfect ART adherence.”

Independent Variables

Pre-disposing factors included a participant’s age, educa-
tion, HIV diagnosis date and location (prison or commu-
nity), length of incarceration (time spent in jail/prison for the 
current sentencing period), and type of correctional facility 
(e.g. narcotic prison) where the participant was currently 
incarcerated. A multidimensional measure of HIV stigma 
previously adapted for the Indonesian prison setting [42] was 
used to assess the frequency with which participants expe-
rienced HIV-related stigma on a 5-point Likert-type scale 
from never to always. Total scores were calculated from 
15 items distributed onto subscales measuring anticipated 
stigma, internalized stigma, and addiction stigma. Scores 
were transformed linearly on a 1 to 5 scale with higher 
scores indicating higher perceived stigma. Reliability was 
high (15 items; α = 0.91).

The multidimensional health locus of control scale was 
used to assesses the degree to which participants attributed 
health outcomes to their own actions (internal subscale), 
fate or supernatural influences (chance subscale), or the 
actions of family members and physicians (powerful oth-
ers subscale) [43, 44]. Orthogonal subscales consisted of 
6 Likert-type items to which respondents rated their level 
of agreement from strongly agree to strongly disagree. 
Items were reworded to focus specifically on HIV-related 
health problems. Cronbach’s alphas for the internal, chance, 
and powerful others subscales were 0.59, 0.80, and 0.55, 
respectively.

Substance use was assessed using the Texas Christian 
University Drug Screen [45], which was previously adapted 
for use in prisons in Indonesia [18]. Participants were asked 
which drugs they used in the three months before incarcera-
tion and during the current prison term with probes about the 
frequency and route of administration for each drug.

Enabling/disabling resources included a participant’s 
history of ART utilization and hospitalization, and whether 
they were seen by an HIV care provider or consumed ART 
in the three months before incarceration. Information about 
participants’ current ART regimens was obtained from med-
ical records. Participants were assessed as currently utilizing 
methadone if they reported consuming methadone within the 
past two weeks, regardless of adherence.

Drawing on existing social support instruments for PWH 
[46], and previous qualitative work [42], we developed an 
8-item scale to measure anticipated social support after 

prison release. Examples of items included, “When I get out 
of prison, if I have problems, my friend or partner will help 
me” and “I worry when I get out of prison my family will not 
accept me.” Participants indicated their level of agreement 
on a 5-point scale from strongly agree to strongly disagree 
with higher scores indicating higher anticipated social sup-
port. We conducted principal components analysis (PCA) 
of the 8 items and assessed sampling adequacy. The Kai-
ser–Meyer–Olkin (KMO) statistic (0.77) indicated that all 
items usefully contributed to PCA and scores were calcu-
lated as the average of all 8 items. Reliability was acceptable 
(8 items; α = 0.74). Participants also were asked whether 
they had been visited by friends or family members during 
incarceration (yes or no) or disclosed their HIV diagnosis to 
a close friend or family member (yes or no).

Need factors important to our conceptual framework 
included six Likert-type items to assess participants’ satis-
faction with their health and access to prison health services, 
perceived need for medical treatment, environmental health 
quality, and personal safety. Examples of questions included, 
“How satisfied are you with your access to health services?” 
and “How safe do you feel in your daily life?” Response 
choices ranged from (1) not at all to (5) always.

HIV symptoms were assessed using the Revised Sign 
and Symptom Checklist for HIV [47] that was shortened 
to 15 items based on pilot testing. Participants were asked 
to rate the frequency and severity of symptoms during the 
past two weeks (none, mild = noticed the symptom, moder-
ate = bothered by the symptom, severe = symptom interfered 
with usual activity). Total scores were calculated by sum-
ming individual items and dividing by 15. Reliability was 
good (15 items; α = 0.83).

Drug dependence was assessed using the Rapid Opioid 
Dependence Screen (RODS), which measures health and 
social consequences of opioid use and corresponds well to 
DSM-IV criteria [48]. Based on pre-testing, we substituted 
for “opioids” the Indonesian word, “narkoba” (lit. narcot-
ics), which participants interpreted more reliably, resulting 
in a broader measure of drug dependency. Consistent with 
the original measure, participants who responded “yes” to 
three or more items were classified as “drug dependent.” 
Reliability of the seven items was acceptable (α = 0.72). To 
estimate opioid dependence in our sample, we created an 
interaction variable to classify as “opioid dependent” par-
ticipants who were both “drug dependent” and using heroin 
or other opioids immediately before incarceration.

Statistical Analysis

Statistical analyses were conducted using SPSS Version 
21 (IBM Corp. Armonk, NY, 2012). Routine data cleaning 
and preparation procedures were employed to check data 
consistency and score instruments. Due to low missing data 
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(< 0.1%), neither listwise deletion nor imputation was used. 
We estimated bivariate associations (simple linear regression 
and unadjusted odds ratios) for each of the 37 independent 
variables shown in Table I. Guided by these bivariate analy-
ses and the study’s conceptual framework, we selected for 
inclusion in candidate multivariate models variables with a 
significant bivariate association (p < 0.05) and/or theorized 
to influence ART adherence. Our sample sizes for mode-
ling ART utilization and adherence allowed us to estimate 
parameters for 15 and 11 variables, respectively, without 
over-fitting. Variables in the final multivariate models were 
adjusted for all other variables in the final model. VIF for 
variables in the final model indicated few problems with 
collinearity.

Ethics Statement

Study procedures followed international guidelines for HIV-
related research in prisons [49]. The protocol was approved 
by institutional review boards at the University of Illinois at 
Chicago and the University of Indonesia. Participants were 
selected equitably and without the involvement of prison 
staff and provided written informed consent to participate.

Results

Participant Characteristics

Table 1 shows characteristics of participants in the final 
sample (N = 150). Participants were 34 years of age on 
average and over half (56.7%) had completed high school. 
Most (74.7%) were incarcerated in a narcotic prison. Par-
ticipants had been HIV diagnosed for 4.6 years on average 
and most (70%) were diagnosed in prison, including 42.7% 
who were diagnosed during the current prison term. Few 
participants were engaged in HIV care (24.7%) or receiving 
ART (27.3%) before incarceration. Two-thirds of partici-
pants (68.7%) had CD4+ T cell counts below 350 cells/μL 
and more than one-third (38.0%) had CD4+ T-cell counts 
indicating severely compromised immunity (≤ 200 cells/μL). 
Most participants used opioids (53.3%) and/or methamphet-
amine (78%) in the three months before incarceration. Most 
participants (62%) also reported drug use during the current 
prison term. Most participants (81.3%) met criteria for drug 
dependence (RODS score ≥ 3). Nearly half (49.3%) were 
both drug dependent and using opioids before incarcera-
tion, yet very few (6.7%) were currently utilizing methadone.

Most participants (74%) had someone who they counted 
on for care and support before incarceration, yet partici-
pants anticipated only moderate social support (Mean = 3.7, 
SD = 0.5) after prison release. Most participants had dis-
closed their HIV status to a friend or family member (88%) 

Table 1   Participant characteristics (N = 150)

HIV-related symptoms are scored 0–266. All other scales are scored 
1–5
ART​ antiretroviral therapy, SD standard deviation

Variable N (%)

Demographic
 Age in years (Mean ± SD) 34.3 ± 7.5
 Finished high school 85 (56.7)
 Married/in a relationship 84 (56.0)
 Incarcerated in a narcotic prison 112 (74.7)
 Years incarcerated (Mean ± SD) 2.0 ± 1.3

HIV Treatment
 Years since HIV diagnosis (Mean ± SD) 4.6 ± 4.1
 HIV diagnosed during current prison term 64 (42.7)
 Engaged in HIV care before incarceration 37 (24.7)
 Receiving ART before incarceration 41 (27.3)
 Previous HIV-related hospitalization 33 (22.1)
 CD4+ T-lymphocyte cells/μL (Mean ± SD) 289 ± 179
  ≤ 200 cells/μL 57 (38.0)

  201–350 cells/μL 46 (30.7)
  351–500 cells/μL 26 (17.3)

  > 500 cells/μL 21 (14.0)
 HIV-related symptoms score (Mean ± SD) 50.2 ± 45.4
 Currently utilizing ART​ 110 (73.3)

  Efavirenz-based regimen 94 (62.7)
  Fixed-dose ART regimen 93 (62.0)

Substance use
 Drug dependent 122 (81.3)
 Opioid dependent 74 (49.3)
 Pre-incarceration opioid use 80 (53.3)
 Pre-incarceration methamphetamine use 117 (78.0)
 Within-prison drug use 93 (62.0)
 Within-prison drug injection 14 (9.3)
 Current methadone utilization 10 (6.7)

Social support
 Anticipated social support score (Mean ± SD) 3.7 ± 0.5
 Had support person before incarceration 111 (74.0)
 Family/friends have visited during incarceration 126 (84.0)
 Disclosed HIV status to friend/family member 132 (88.0)

HIV stigma
 Anticipated stigma score (Mean ± SD) 2.7 ± 1.1
 Internalized stigma score (Mean ± SD) 2.6 ± 1.3
 Overlapping stigma score (Mean ± SD) 2.8 ± 1.1
 HIV-related stigma score (Mean ± SD) 2.7 ± 1.0

Health satisfaction
 Health satisfaction (Mean ± SD) 3.6 ± 0.9
 Health services satisfaction (Mean ± SD) 3.6 ± 0.8
 Need for medical treatment (Mean ± SD) 3.6 ± 1.2
 Perceived personal safety (Mean ± SD) 3.5 ± 1.3
 Environmental health quality (Mean ± SD) 3.1 ± 1.4

Health locus of control
 Internal subscale score (Mean ± SD) 3.9 ± 0.4
 Chance subscale score (Mean ± SD) 3.3 ± 0.6
 Powerful others subscale score (Mean ± SD) 3.7 ± 0.4
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and/or been visited by friends/family members (84%) in 
prison. HIV-related stigma scores (Mean = 2.6, SD = 1.0) 
indicated that, on average, participants endorsed percep-
tions or experiences of HIV stigma less often than sometimes 
(mean score = 3). About one-third of participants (38%) had 
HIV stigma scores higher than 3, indicating perceptions or 
experiences of HIV stigma between sometimes and always.

On average, participants were only moderately satis-
fied with their current health (Mean = 3.6, SD = 0.9) and 
access to health services (Mean = 3.6, SD = 0.8). Likewise, 
mean scores for self-perceived need for medical treat-
ment (Mean = 3.6, SD = 1.2), personal safety (Mean = 3.5, 

SD = 1.3), and environmental health quality (Mean = 3.1, 
SD = 1.4) indicated that participants on average endorsed 
these items less than often. Almost one quarter of partici-
pants (23%) responded that they seldom or never felt safe in 
their daily life.

ART Utilization Rates and Adherence Levels

Nearly three quarters of participants (73.3%) utilized ART, 
all of whom were receiving highly-active combination ther-
apy with three drugs. Among those currently utilizing ART 
(N = 110), most were on a fixed-dose ART regimen contain-
ing efavirenz (62.0%). Participants had been utilizing ART 
for 3.2 years on average, and most participants currently 
utilizing ART had initiated ART during the current (53%) 
or previous (21%) prison term. Figure 3 shows self-reported 
ART adherence in the sample. Most participants utilizing 
ART reported their adherence within the past 4 weeks as 
good or very good (Mean = 4.3, SD = 1.2), while one quarter 
(25.5%) reported perfect ART adherence.

Multivariate Associations with ART Utilization

Table 2 shows unadjusted and adjusted associations (odds 
ratios) with ART utilization within prison. In the final 
model, ART utilization was positively associated with HIV 
status disclosure (adjusted odds ratio [aOR] = 5.5, 95% CI 
1.2–24.1, p = 0.023), drug dependency (aOR = 3.9, 95% 
CI 1.2–12.6, p = 0.022), satisfaction with access to prison 
health services (aOR = 3.2, 95% CI 1.7–6.2, p < 0.001), and 
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Fig. 3   Self-reported antiretroviral therapy (ART) adherence

Table 2   Unadjusted and 
adjusted associations with 
current ART utilization using 
logistic regression (N = 150)

Unadjusted odds ratios are shown only for variables included in the final model. Variables in the final mul-
tivariate model are adjusted for all other variables in the final model
Bold values are significant at p < 0.05
uOR unadjusted odds ratio; aOR adjusted odds ratio; CI confidence interval

Variable uOR 95% CI p value aOR 95% CI p value

Incarcerated in a narcotic prison 0.8 0.3, 1.9 0.713 0.3 0.09, 1.0 0.070
Years incarcerated 0.9 0.7, 1.2 0.752 0.9 0.6, 1.3 0.755
Years since HIV diagnosis 1.2 1.0, 1.3 0.002 1.1 0.9, 1.4 0.052
HIV-related symptoms 0.8 0.3, 1.7 0.594 0.9 0.9, 1.0 0.137
Anticipated social support 0.6 0.2, 1.6 0.401 0.4 0.1, 1.3 0.131
Disclosed HIV status to friend/family 4.2 1.5, 11.7 0.005 5.5 1.2, 24.1 0.023
HIV-related stigma 1.4 0.9, 2.1 0.065 1.4 0.8, 2.6 0.152
Chance locus of control 0.4 0.2, 0.7 0.005 0.3 0.1, 0.7 0.013
Drug dependent 3.6 1.5, 8.7 0.003 3.9 1.2, 12.6 0.022
Within-prison drug use 5.2 0.6, 41.3 0.117 0.6 0.2, 1.7 0.378
Health satisfaction 1.1 0.7, 1.6 0.572 0.7 0.4, 1.5 0.481
Health services satisfaction 1.6 1.1, 2.5 0.012 3.2 1.7, 6.2 <0.001
Need for medical treatment 1.8 1.3, 2.4 <0.001 1.6 1.1, 2.5 0.011
Perceived personal safety 1.1 0.8, 1.4 0.451 1.4 0.9, 2.2 0.106
Environmental health quality 1.0 0.7, 1.3 0.918 0.8 0.5, 1.2 0.321
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perceived need for medical treatment (aOR = 1.6, 95% CI 
1.1–2.5, p = 0.011), and negatively associated with chance 
locus of control (aOR = 0.3, 95% CI 0.1–0.7, p = 0.013). The 
association between methadone and ART utilization could 
not be computed in logistic regression because all ten par-
ticipants utilizing methadone were also utilizing ART (Χ2 
[1, N = 150] = 3.89, p < 0.05).

Multivariate Associations with ART Adherence

Table 3 shows simple and multiple linear regression coef-
ficients for independent variables associated with ART 

adherence. In simple linear regression, ART adherence was 
positively associated with anticipated social support and per-
ceived personal safety, and negatively associated with HIV-
related symptoms. In multiple linear regression, a significant 
positive association was observed between ART adherence 
and perceived personal safety (β=0.21, 95% CI 0.01–0.40, 
p = 0.032) and current methadone utilization (β= 0.84, 95% 
CI 0.10–1.67, p = 0.047). In a logistic regression model that 
adjusted for these same factors (Table 4), a significant posi-
tive relationship was observed between current methadone 
utilization and perfect ART adherence (aOR = 6.3, 95% CI 
1.1–35.7, p = 0.036).

Table 3   Simple and multiple 
linear regression coefficients for 
variables associated with ART 
adherence (N = 110)

Regression coefficients are shown only for variables included in the final model. Variables in the final mul-
tivariate model are adjusted for all other variables in the final model
Bold values are significant at p < 0.05
β unstandardized beta coefficient, CI confidence interval, ART​ antiretroviral therapy

Variable Unadjusted Adjusted

β 95% CI p value β 95% CI p value

Incarcerated in a narcotic prison 0.21 − 0.33, 0.76 0.436 0.37 − 0.22, 0.98 0.216
Years incarcerated 0.09 − 0.07, 0.25 0.259 0.09 − 0.08, 0.26 0.307
Years receiving ART​ 0.05 − 0.01, 0.12 0.122 0.01 − 0.05, 0.08 0.684
Fixed-dose ART regimen − 0.34 − 0.88, 0.20 0.215 − 0.18 − 0.75, 0.38 0.518
HIV-related symptoms − 0.007 −  0.01, −  0.00 0.015 − 0.004 − 0.01, 0.00 0.190
Anticipated social support 0.51 0.04, 0.98 0.033 0.24 − 0.26, 0.76 0.343
HIV-related stigma − 0.19 − 0.44, 0.04 0.116 − 0.08 − 0.34, 0.18 0.545
Internal health locus of control 0.32 − 0.20, 0.85 0.226 0.37 − 0.16, 0.90 0.169
Perceived personal safety 0.25 0.07, 0.42 0.007 0.21 0.01, 0.40 0.032
Opioid dependent − 0.03 − 0.47, 0.49 0.961 − 0.22 − 0.70, 0.24 0.342
Current methadone utilization 0.75 − 0.06, 1.56 0.070 0.84 0.10, 1.67 0.047

Table 4   Unadjusted and 
adjusted associations with 
perfect ART adherence using 
logistic regression (N = 110)

Unadjusted odds ratios are shown only for variables included in the final model. Variables in the final mul-
tivariate model are adjusted for all other variables in the final model. Bold values are significant at p < 0.05
uOR unadjusted odds ratio, aOR adjusted odds ratio, CI confidence interval, ART​ antiretroviral therapy

Variable uOR 95% CI p value aOR 95% CI p value

Incarcerated in a narcotic prison 1.0 0.3, 2.7 0.948 2.2 0.5, 8.8 0.267
Years incarcerated 1.2 0.9, 1.6 0.175 1.3 0.9, 2.0 0.110
Years receiving ART​ 1.1 1.0, 1.3 0.020 1.0 0.9, 1.2 0.209
Fixed-dose ART regimen 0.3 0.1, 0.8 0.017 0.4 0.1, 1.5 0.208
HIV-related symptoms 0.9 0.9, 1.0 0.090 0.9 0.9, 1.0 0.338
Anticipated social support 3.0 1.0, 8.7 0.036 1.8 0.4, 7.3 0.392
HIV-related stigma 0.6 0.3, 1.0 0.067 0.7 0.4, 1.2 0.264
Internal health locus of control 2.2 0.7, 6.4 0.125 2.8 0.8, 9.9 0.100
Perceived personal safety 1.3 0.9, 1.9 0.139 1.3 0.8, 2.1 0.206
Opioid dependent 0.5 0.1, 1.8 0.350 0.3 0.1, 1.1 0.076
Current methadone utilization 5.3 1.3, 20.5 0.015 6.3 1.1, 35.7 0.036
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Discussion

Findings here suggest that prisons in Indonesia continue 
to play an important role in HIV diagnosis and treatment, 
especially for PWH with advanced HIV and substance use 
disorders. Not only were the majority of PWH (67%) diag-
nosed in prison, many were diagnosed recently (42.7%), 
and most PWH (68.7%) were entering care at low CD4+ 
T-cell thresholds (< 350 cells/μL). Most PWH utilizing 
ART in this sample (73.6%) first initiated ART in prison 
and ART coverage (73.3%) was substantially higher com-
pared to PWH in community settings in Indonesia and 
globally [50, 51]. These findings show that prisons may 
serve as gateways to the national healthcare system and are 
important sites for expanding ART coverage in Indone-
sia, a country where only 14% of PWH in the community 
receives ART [52].

Despite relatively high ART coverage in these prisons, 
ART adherence levels were low and concerning, especially 
given that most ART regimens included efavirenz, which 
has a low genetic barrier to resistance in the setting of sub-
optimal ART adherence levels [53]. Our finding that only 
one quarter (25.5%) of PWH utilizing ART reported per-
fect adherence is much lower than the pooled proportion 
of ART adherent prisoners (54.6%) in a recent systematic 
review and meta-analysis [6], and suggests that most PWH 
receiving ART may not achieve viral suppression [41]. 
Although participants were not asked about their reasons 
for non-adherence, previous research at these sites sug-
gests that HIV stigma and negative perceptions of ART are 
widespread and may limit ART acceptance [42, 54]. Also, 
our finding that perceived personal safety was indepen-
dently correlated with ART adherence supports previous 
qualitative work [16, 17, 55], and suggests that measures 
to address prison overcrowding, bullying, and other threats 
to safety may improve ART adherence.

An estimated 49.3% of incarcerated PWH in this sample 
were opioid dependent, which is higher than global esti-
mates in prisoners [12], and draws attention to the need to 
expand medication-assisted therapies such as methadone 
treatment, which not only increases ART utilization, but 
also may lead to higher ART adherence and viral sup-
pression levels [56]. Indonesia is one of a few countries 
worldwide where methadone is available in prisons for 
the treatment of opioid dependence [57], yet this study 
suggests that not enough PWH are receiving methadone, 
which appears to be an important facilitator for ART uti-
lization. In this study, PWH receiving methadone treat-
ment, although few in number, had a sixfold increase in 
the adjusted odds of being highly adherent to ART. Expan-
sion of methadone treatment to opioid-dependent PWH 
in these settings could increase ART adherence, decrease 

development of ART resistance mutations that would 
accelerate HIV progression, and may substantially reduce 
HIV transmission among PWID after prison release [30].

Findings here have important implications for ART 
delivery in prison settings. Currently, many clinic tasks, 
including ART distribution, are performed by prisoner vol-
unteers. While this sort of “task-shifting” has potential to 
increase ART adherence, interventions such as directly 
observed therapy (DOT), routine viral load testing, and 
adherence coaching also are needed. Although studies in 
U.S. prisons have concluded that DOT offers no advan-
tage over self-administered ART [3, 5, 58], supervised 
consumption of ART, nevertheless, may be an effective 
approach to increase adherence in LMIC prison  set-
tings where stigma and substance use coexist, and could 
be practically implemented by training prisoner volun-
teers, many of whom already take ART. Routine viral load 
testing is now recommended for all PWH regardless of 
whether they are receiving therapy. Yet cost is an impor-
tant barrier in many LMICs [59], including Indonesia 
where prevention resources may be misallocated [60]. 
Although peer support is available in these prisons, there 
is an urgent need for evidence-informed behavioral inter-
ventions to improve ART adherence, which are presently 
unavailable due to limited human resources in prisons 
as well as gaps in the scientific evidence for medication 
adherence interventions with this population [61].

Finally, although this study provides important insights 
into factors associated with ART adherence in a prison set-
ting, there are some notable limitations. Absent other adher-
ence measures or cognitive interviews, uncertainty exists 
about the reliability of our adherence measure. Responses 
other than “perfect”, which was defined for participants by 
the researchers in very concrete terms, may not have been 
interpreted consistently by all participants. Although we 
measured many important variables within our theoretical 
framework, other variables including ART beliefs and phy-
sician trust, which may influence ART adherence in this 
population [54, 55, 62], were not assessed. Our approach to 
estimate opioid dependence could misclassify participants 
who, although drug-dependent and using opioids before 
incarceration, were mainly dependent on substances other 
than opioids. Our sample size allowed us to detect some 
important associations, yet absence of an association may be 
due to insufficient power and this study provides no evidence 
of the directionality of the observed associations. Finally, 
participants were drawn from just two all-male prisons in 
Jakarta and not randomly selected, which limits generaliz-
ability, including to female prisoners in Indonesia who have 
lower rates of drug injection but higher HIV prevalence [24]. 
Nevertheless, this study is one of the first and largest studies 
to examine factors associated with ART adherence among 
prisoners in a LMIC and provides important new evidence 
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about the role of methadone and perceived safety in HIV 
treatment.

Conclusion

Although ART utilization in these Indonesian prisons has 
expanded, a substantial number of incarcerated PWH, 
including those with advanced HIV, may not achieve optimal 
adherence. Closer monitoring and adherence coaching may 
be required to improve ART adherence within prison and 
after prison release. Pharmacological treatment with metha-
done may be one of the most important factors leading to 
ART utilization and adherence but benefits few PWH within 
these settings where many PWH are opioid dependent. 
Patient concerns about the lack of personal safety in prison 
also may interfere with adherence, necessitating organiza-
tional changes that reduce overcrowding and improve pri-
vacy for ART administration.
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