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Abstract

Objectives—HIV-related mortality is increasing in Indonesia, where prisons house many people
living with HIV and addiction. We examined all-cause mortality in HIV-infected Indonesian
prisoners within prison and up to 24 months post-release.

Materials and Methods—Randomly selected HIV-infected male prisoners (n=102) from two
prisons in Jakarta, Indonesia completed surveys in prison and were followed up for 2 years (until
study completion) or until they died or were lost to follow-up. Death dates were determined from
medical records and interviews with immediate family members. Kaplan-Meier and Cox
proportional hazards regression models were analyzed to identify mortality predictors.

Corresponding Author: Gabriel J. Culbert, Address: 845 S. Damen Ave. Rm. 910, Chicago, IL 60612-7350, gculbert@uic.edu,
Telephone: +1 (312) 996-1627 Facsimile: +1 (312) 996-7725.

Authors’ Contributions: GJC and FWC designed the study, analyzed and interpreted data, and wrote the paper. FWC conducted all

statistical analyses. AM, AW, and JS contributed substantially to the acquisition, analysis and interpretation of data, and writing
subsequent drafts. ARB and FLA contributed extensively to the interpretation of results and revising the final draft for intellectual
content. All authors discussed the results and implications, and approved the final version to be published.

Conflict of Interest Statement: All authors declare no conflict of interest.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Culbert et al. Page 2

Results—During 103 person-years (PY's) of follow-up, 15 deaths occurred, including ten in
prison. The crude mortality rate within prison (125.2 deaths per 1,000 PYs) was surpassed by the
crude mortality rate in released prisoners (215.7 deaths per 1,000 PYs). HIV-associated
opportunistic infections were the most common probable cause of death. Predictors of within-
prison and overall mortality were similar. Shorter survival overall was associated with being
incarcerated within a specialized “narcotic” prison for drug offenders (hazard ratio [HR] 9.2, 95%
confidence interval [CI] 1.1-76.5; P=0.03), longer incarceration (HR 1.06, 95% CI 1.01-1.1;
P=0.01), and advanced HIV infection (CD4* T-cell count<200cells/uL; HR 4.8, 95% CI 1.2-18.2;
P=0.02). Addiction treatment was associated with longer survival (HR 0.1, 95% CI 0.01-0.9;
P=0.03), although treatment with antiretroviral therapy (ART) or methadone was not.

Conclusions—Mortality in HIV-infected prisoners is extremely high in Indonesia, despite
limited provision of ART in prisons. Interventions to restore immune function with ART and
provide prophylaxis for opportunistic infections during incarceration and after release would likely
reduce mortality. Narcotics prisons may be especially high-risk environments for mortality,
emphasizing the need for universal access to evidence-based HIV treatments.
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Introduction

Indonesia is currently experiencing one of the world’s largest and most rapidly expanding
HIV epidemics, closely intertwined with substance use and incarceration. Despite global
reductions, HIV-related mortality in Indonesia, a populous and culturally diverse lower-
middle-income country, increased 427% from 2005 to 2013, while the number of people
living with HIV (PLH) receiving treatment with antiretroviral therapy (ART) in 2013
remained the lowest in the Asia-Pacific Region.12 In 2013, an estimated 29,000 (range
17,000-46,000) AIDS-related deaths occurred in Indonesia,! although very few of these
(<1%) were officially recorded,® making it difficult to evaluate the scope of the problem or
monitor progress in HIV treatment.?

At the core of Indonesia’s expanding HIV epidemic are people who inject drugs (PWID),
and prisoners for whom ART access and adherence are problematic,? especially after release
from prison.6 HIV prevalence in Indonesia has remained consistently high (>50%) among
PWID,’8 who experience significant drug-related comorbidities,® and HIV-related mortality,
even in settings where ART is provided at no cost to patients.10 In Jakarta, over half (56.4%)
of PWID are HIV-infected, and a third (~29.7%) have been in prison.” Incarceration of
PWID has resulted in elevated HIV prevalence (6.5%) in prisons,11-13 where high-risk drug
injection and needle sharing facilitate ongoing transmission.1114 ART utilization in
prisoners (30-45% of PLH)® is considerably higher than in the community (8% [5-13%]),2
yet falls substantially below international treatment guidelines.1® Methadone for the
treatment of opioid addiction effectively reduces mortality in released prisoners,}” and is
available in some Indonesian prisons. Unknown is whether ART and methadone are scaled
to reach recommended coverage in prisoners or achieve expected health benefits, including
reduced transmission, upon release.18:19
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Data from high-income countries reveal three main trends regarding intersecting mortality
risks in prisoners. 1) HIV-related mortality within prisons has declined greatly with ART
expansion,2? and mortality from liver disease, primarily hepatitis C-related,?! has surpassed
HIV as a cause of death in prisoners,22-24 although these trends may not hold in low- and
middle-income countries (LMICs) where the provision of ART in prisons is inadequate!® or
absent.2® Prison overcrowding may be an especially important factor in mortality,26 and
related to tuberculosis exposure in PLH.27 2) Risk of death is markedly elevated in released
prisoners?8.29 especially during the immediate post-release period,3%:31 due in part to drug
relapse,32-34 gaps in HIV care,35-37 and ART non-adherence,38 but is mitigated by receiving
opioid agonist therapy (OAT) with methadone or buprenorphine.17:39:40 3) Incarceration is
an important social risk factor associated with shortened lifespan,#142 ART non-
adherence,*3 and HIV risk behaviors,** yet few interventions have been developed to
address HIV and addiction in prison populations.*>

Very little information is available about HIV-related mortality in prisoners in LMICs,28
where most (>60%) of the world’s prison population lives,*6 and AIDS-related mortality in
the community® and HIV prevalence in prisoners®’ are usually higher than in high-income
countries. We conducted a prospective cohort study of randomly selected HIV-infected male
prisoners in Indonesia to identify predictors of mortality and causes of death during
incarceration and up to 2 years after prison release. Set in Indonesia, where HIV-related
mortality has markedly increased, and prisons provide an entry point into HIV treatment
services for many PWID,48 this study is among the first to examine HIV-related mortality
among prisoners in an LMIC.

Materials and Methods

Ethics statement

Permission for the study was provided by the Indonesian Ministry of Research and
Technology and the Directorate General of Corrections, Ministry of Law and Human Rights.
The study was conducted in accordance with international guidelines for research with
prisoners.49 The Human Investigation Committee at Yale University and Research Ethics
Committee at the Faculty of Nursing, University of Indonesia approved the study.
Participation was voluntary and subjects were selected equitably, without prison staff
involvement. All participants provided written informed consent in prison and were re-
consented after release. Participants received a snack and toiletry kit at their enrollment visit
within prison, and an additional 200,000 IDR (~18 USD) at the post-release interview.

Study design

We examined survival, measured from study enrollment until death or a maximum of 24
months (729 days), in a random sample of HIV-infected male prisoners. The study duration
was 2 years. During that time, subjects were followed until they died or were lost to follow-
up, whichever occurred first. For subjects who were alive and still incarcerated at the end of
the study, censoring occurred on the date they were last known alive in prison. After
enrollment, participants completed a baseline assessment that consisted of surveys
administered by trained researchers in the Indonesian language. During the 2-year study
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period, researchers attempted to contact each participant who had been released from prison
to interview them by telephone or in person. When researchers discovered that a released
participant had died, they interviewed family members or caregivers to gather information
about the date and cause of death.

Study setting

Indonesia has one of the largest prison populations globally, with over 161,000 prisoners
nationwide, and many more in pre-trial detention.?® Approximately a quarter of Indonesia’s
prison population (42,000 prisoners) is located in Jakarta, and prisons there are frequently
overcrowded and understaffed.50 Prisoners convicted for drug-related offenses may be
housed in one of 23 specialized “narcotic” prisons, first established in 2003 to provide
additional services to the growing PWID prison population.> HIV prevalence in narcotic
prisons, officially estimated at 6.5%, varies considerably by region, with HIV prevalence
exceeding 10% in prisons located in Jakarta and other large urban areas.12 A national policy
expands access to HIV testing and treatment for prisoners,>2 resulting in many PLH being
diagnosed and initiating ART in prison.1® In Jakarta, 350-400 PLH receive HIV
subspecialty care in jails and prisons each month,53 representing ~1% of all HIV cases city-
wide.>* Most prisoners with HIV had been diagnosed recently in prison.1®

This study was conducted in two large all-male prisons in Jakarta, including one general and
one narcotic prison. Table 1 shows characteristics of the two prisons, documenting high HIV
prevalence and extreme overcrowding. During the study, 232 PLH were receiving health
services through HIV subspecialty clinics located within each prison and comprised the
sampling population for this study. Less than half (35%-44.1%) received ART, and very few
(<2%) prisoners received methadone at the narcotic prison where it was available.

Recruitment and retention

Participant recruitment and study measures have been described previously.1® Briefly, from
November 2013 to April 2014, we recruited 102 HIV-infected prisoners already aware of
their HIV status. Eligible participants were > 18 years of age, HIV-infected, conversant in
Indonesian, willing to participate in a voice-recorded interview, and provided informed
consent. To generate a sample representative of the HIV-infected prisoner population with
respect to ART utilization and CD4* T-cell count, researchers randomly selected 60 subjects
from each prison site using a list of all HIV-infected patients at each prison site.
Stratification of the patient list by ART utilization (yes or no) and CD4" T-cell (lymphocyte)
count (<200 cells/pL, 200-350 cells/uL, 350-500 cells/uL, >500 cells/uL, and “undefined”
as a quarter [25.5%] had not yet undergone CD4* T-cell testing) yielded 10 blocks, from
which we selected a proportional number of HIV-infected prisoners using a random number
generator (www.random.org), to be screened for the study. To protect confidentiality, initial
contact with prisoners selected for screening was through their physician, who introduced
the study. All study procedures were conducted privately, away from other prisoners or
prison staff members, in patient examination rooms within the clinic area of each prison.
From 120 prisoners initially selected for screening, eleven could not be interviewed because
they had been released (n=7), had died (n=2), were being held in solitary confinement (n=1),
or had escaped prison (n=1). Two were ineligible, and five refused participation after initial
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screening, leaving 102 participants enrolled and completing the baseline assessment. To
improve study retention, we collected detailed contact information from participants in
prison, which we used to reach them by telephone and in person after they were released
from prison.

Study measures

Survival time was defined as the interval between the date of enrollment and death. For
participants who died in prison, date and cause of death were obtained from participant
medical records. Deaths that occurred at outside hospitals while the participant remained in
custody were treated as deaths in prison. The date of prison release was determined from
prison administrative records. For participants who died after prison release, information
about the date and cause of death was provided by immediate family members or caregivers
using a standardized symptom questionnaire, with high sensitivity and specificity to identify
probable HIV-related deaths.*

Participant social characteristics, drug use behaviors, and HIV treatment history were
assessed at enrollment. Drug use was evaluated for the 3 months before incarceration, as
well as a single question about whether participants had ever injected drugs in jail or
prison.1 Addiction was assessed using the Texas Christian University Drug Screen,>® which
has been adapted for prison settings.%® Specifically, participants were asked whether they
had ever experienced withdrawal symptoms, attempted to cut back or stop using drugs,
participated in addiction treatment, or were taking methadone in prison.

Participants provided the date of HIV diagnosis and were considered as “utilizing ART” if
they reported having been prescribed ART during the current prison term. Chart review was
used to determine participants’ most recent CD4" T-cell count. ART adherence was assessed
with a 5-point Likert-type question about the amount of ART that a participant had
consumed in the last 7 days. We created a composite variable - high adherence - which was
the product of participants’ ART utilization and adherence.

Statistical analysis

The R statistical computing environment®” and the survival package®8:59 were used to
conduct Cox proportional hazards regression analyses of factors associated with survival.
The Cox model treats the instantaneous risk of death (hazard) for a given subject as the
product of two terms: a time-dependent “baseline” hazard, which is assumed to be common
to all subjects, and a function of the subject’s covariates. Covariates in the full model
included socio-demographic characteristics (age, education, marital status, living with
family before incarceration), institutional factors (length of incarceration, and residence in a
narcotic prison), addiction factors (addiction severity as previous attempts or needing help to
cut back or stop using drugs, and addiction treatment as having participated in addiction
treatment, or utilizing methadone in prison), and HIV factors (years since HIV diagnosis,
utilizing ART before incarceration, adherence to ART, and AIDS-defining CD4* T-Cell
count <200cells/uL). To model the possibly different mortality risks experienced by
participants inside and outside prison, we introduced a time-dependent indicator variable for
current incarceration, and examined its interaction with ART adherence and CD4* T-cell
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count. Stepwise forward-backward variable selection using Akaike information criterion,
which penalizes model complexity,®? was used to find a more parsimonious set of predictors
to account for observed variation in survival times.

We analyzed two survival periods - survival within prison and overall survival - up to 24
months post-release. For both regression analyses, survival time was measured from the date
of enrollment until death. Survival times for participants whose death was not observed were
censored on the date last known alive. For participants who remained incarcerated at the end
of the study, this was the date they were last known alive in prison. For released participants,
censoring occurred on the day of prison release if they were lost-to follow up, or on the date
of the post-release interview or last contact with research staff if they completed the study.

Participant characteristics and bivariate associations with prison site

Most participants (64.4%) had injected drugs during the 3 months before incarceration, and
over half (55.4%) had injected every day. Characteristics of study participants are shown in
Table 2. Participants were 31.3 years of age on average (range 21-51 years), unmarried
(68.3%), had not finished high school (54.4%), and living with family before incarceration
(71.3%). Most (78.2%) were diagnosed with HIV in prison, and very few (5.9%) had
received ART before incarceration. Participants incarcerated in the narcotic prison (54.4%)
had been incarcerated longer (mean 31.3 vs 23.2 months, A<0.001), and were more likely to
have ever injected drugs within prison (69.8% vs 39.1%, P=0.002), although for many other
measures of drug use and addiction severity, participants from the two prisons were similar.
Twice as many participants from the narcotic prison had advanced HIV disease (CD4* T-cell
count <200cells/uL, 34.5% vs 15.2%, P=0.02), and, consequently, a larger proportion was
receiving ART (60% vs 37.0%, p=0.02). The difference in the proportion of ART recipients
reporting high adherence (>95%) to ART was not significant.

Survival rates and causes of death

Among 101 analyzable participants, 68 (67.3%) were released during the study period, of
which 32 (47%) were immediately lost to follow-up, and 36 (52.9%) had at least one contact
with researchers after prison release (Figure 1). Half of the participants remained in the
study (were still alive) more than 428 days (range 13-729 days) after the baseline interview.

During 24 months (103 person-years) of follow-up, 15 deaths occurred, ten of which
occurred in prison. The overall crude mortality rate (CMR) was 145.5 deaths per 1,000
person-years, taking into account both deaths that occurred within prison and after release.
The CMR within prison (125.2 deaths per 1,000 person-years) was surpassed by the CMR
after release (215.7 deaths per 1,000 person-years) by a factor of 1.7. Median time until
death after prison release was 157 days, with death occurring as early as 15 days after prison
release. The most common probable cause of death was infectious disease attributable to
HIV infection (Table 3), which included deaths caused by opportunistic infections and those
classifiable as HIV-related deaths based on symptoms. No deaths were attributed to
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accidental injuries, poisoning, suicide, or homicide. Drug overdose was ruled out as the
cause of death for all but one participant.

Multivariate associations with mortality

Figure 2 compares unadjusted survival (Kaplan-Meier) curves for participants recruited from
the two prisons. The probability of surviving 12 months within prison was lower for
participants in the narcotic prison, and though not significant in the unadjusted analysis
(X2:1.5, df=1; P=0.215), being incarcerated in a narcotic prison did emerge as a significant
negative predictor of survival after adjusting for other measured covariates. Table 4 shows
adjusted hazard ratios (HRs) for all-cause mortality both within prison and overall, which
included an additional five deaths occurring in released participants. Selected variables for
the two models were similar. In regression analyses for mortality within prison and overall,
shorter survival was associated with being married (HR: 9.4, 95% confidence interval [CI]:
1.5-58.6 [P=0.01]; HR: 4.7, 95%CI: 1.2-18 [P=0.02]), incarceration within a narcotics
prison (HR: 15.7, 95%Cl: 1.2-193.9 [P=0.03]; HR: 9.2, 95%ClI: 1.1-76.5 [~=0.03]), longer
duration of incarceration (HR: 1.07, 95%CI: 1-1.1 [~=0.03]; HR: 1.06, 95%CI: 1-1.1
[P=0.01]), and more advanced HIV disease (AlIDS-defining), measured as CD4* T-cell
count <200cells/uL (HR: 19.1, 95%Cl: 1.7-206.6 [P=0.01]; HR: 4.8, 95%Cl: 1.2-18.2
[P=0.02]), whereas a history of addiction treatment was significantly associated with longer
survival (HR: 0.04, 95%Cl: 0-0.9 [P=0.04]; HR: 0.13, 95%CI: 0.01-0.9 [~=0.03]). ART
utilization before incarceration was associated with increased mortality within prison (HR:
76.81, 95%CIl: 2.11-2787.74; P=0.01) but not overall. Although unadjusted MRs within
prison (125.2 deaths per 1,000 person-years) and after release (215.7 deaths per 1,000
person-years) were different, when other covariates (demographic, institutional, and HIV-
and addiction-related) were considered in time-dependent proportional hazards models
(Table 4), the effect of prison release on survival was not significantly different from zero.

Discussion

Very few studies have examined HIV-related mortality in prison populations in LMICs,
despite high prevalence of HIV and other mortality risks in these settings.2” One systematic
review with a meta-analysis of postrelease prison mortality in high-income settings
documented a CMR of 8.5 deaths (range 7.2—10.3) per 1,000 person-years.28 Here, when
limiting our analysis to prisoners with HIV, the CMR postrelease was over 25-fold higher, or
215.7 deaths per 1,000 person-years. Even more concerning, however, is the CMR of 125.2
deaths per 1,000 person-years within prison, which contrasts with high-income countries
like the US, where provision of simple well-tolerated ART regimens in the structured prison
environment typically results in high rates of viral suppression81 and much lower AIDS
mortality within prison (3.8 deaths per 1,000 person-years).2% Findings from our work in
Indonesia and Malaysia®2 suggest that both individual and structural factors contribute to
extremely high mortality in HIV-infected prisoners, and that most of these deaths could be
prevented through adherence to international guidelines recommending treatment for all
PLH, including prisoners, regardless of CD4* T-cell count.16
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Advanced HIV infection, as measured by low CD4* T-cell count, was among the most
important individual risk factors for mortality in this sample of PLH, most of whom (64.4%)
were PWID, with higher risk for HIV disease progression.53 Especially concerning was that
longer survival was not associated with treatment with ART, which is fully subsidized by the
Indonesian government and available to prisoners, but prioritized for prisoners with
advanced HIV infection (World Health Organization clinical stages 3 and 4). Consequently,
the mortality benefits of ART were not demonstrated in this study, and ART and CD4* T-
cell count were highly correlated. In contrast to high-income settings, where drug overdose
is the most common preventable cause of death for prisoners,33:64 inadequately treated HIV
infection, often resulting in opportunistic infection, appears to be the main risk factor for
death in this sample of HIV-infected and mostly drug-dependent prisoners.

When dosed correctly, maintenance with OAT like methadone and buprenorphine can
improve the likelihood of being prescribed ART®° and optimize adherence in people who
use opioids.56 OAT also significantly reduces mortality after prison release,*® which may
partly explain the apparently protective effect of addiction treatment in this study.
Noteworthy from this study was that many HIV-infected prisoners with opioid use disorders
were incarcerated in the non-narcotic prison, where interventions for addiction (e.g.
methadone) are not yet available. While interventions targeting opioid addiction have
potential to reduce mortality in prisoners in high-income settings,1’ such interventions are
unlikely to prevent deaths resulting from inadequate provision of ART in HIV-infected
prisoners, which are clearly preventable through adherence to international treatment
guidelines. Demonstration projects in Indonesia®’ and Malaysia®? have shown reductions in
HIV-related mortality in prisoners through multicomponent interventions addressing patient
education and staff clinical training to expand ART closer to recommended levels.

Findings here suggest that structural factors, specifically those related to the prison
environment, contribute independently to mortality within prison and after release, and help
to contextualize the observed association between incarceration and shorter survival.41:42
Being in a prison for drug offenders and longer duration of incarceration were both
associated with shorter survival, suggesting either that narcotics prisons may be especially
high-risk environments for mortality, or that characteristics of individuals housed in
narcotics prisons place them at increased risk of death. These associations remained
significant in the overall model, suggesting that prison-related factors may influence
mortality after prison release.

Although the pathways linking incarceration and mortality risk are not clear, our previous
research at these sites suggests several possibilities. 1) Although many PLH are first
diagnosed with HIV in prison, health care resources in prisons are often inadequate to ensure
prompt ART initiation based on international guidelines.®8:6° At the narcotic prison, for
example, three physicians care for ~3100 inmates, including 136 with HIV. Limited ART
regimens and laboratory monitoring are also problematic, especially for patients starting
ART with very low CD4* T-cell counts, viral hepatitis, or tuberculosis, which are more
common in prisoners.”0 2) Prison overcrowding, poor ventilation, and inadequate sanitation
facilitate transmission of opportunistic infections including pulmonary tuberculosis,
toxoplasmosis, and diarrheal diseases.2” 3) Stigmatization of prisoners receiving ART,’! and
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prisoners’ misperceptions about the risks and benefits of ART2® may contribute to some
prisoners refusing ART. Even after adjusting for some of these variables (Table 5), however,
there was still a 17-fold increase in the risk of death for PLH incarcerated in a narcotic
prison, raising questions about unmeasured structural and individual factors that may
influence survival in this population.

Of interest is the finding that being married was associated with increased mortality risk and
is not easily explained by the existing data. While it is purely speculation, one reason might
be that these prisoners with HIV were in relationships where HIV was not disclosed to their
spouse, and the prisoner did not want to engage in any activity (e.g., going to HIV doctors,
taking ART) that might have disclosed their status. HIV-related stigma in Indonesia remains
extraordinarily high,”2 as is stigmatization of drug use,”3 and further exploration is needed
to understand contextual issues better with regard to HIV disclosure and how such issues
may be addressed under these circumstances.

Findings here should be considered in the context of certain limitations. 1) Although our
final sample size was small (n=101), this is, to our knowledge the largest study of HIV-
related mortality among prisoners in an LMIC to date. 2) Findings were limited to two
prisons with high HIV prevalence in Jakarta, and did not include jails or mandatory drug
rehabilitation centers where individual and structural factors may differ. 3) Incomplete data
following prison release may bias mortality assessment if missing data were nonrandom.
Concerning, for example, would be nonrandom missing data from participants with
substance use disorders that were a factor in their survival. This concern is mitigated
somewhat by high rates (73.5%) of self-reported substance use in participants who
completed the post-release interview. Loss to follow-up may have occurred because some
participants relocated, were unable to provide valid contact information, or no longer wanted
to participate. 4) Assumptions underlying the Cox proportional hazards model may not hold
in settings where prison release depends on health-related variables. A compassionate
release program, for example, would likely violate the independent censoring assumptions.
Prisoners’ health, however, was not a factor in their release. Also assumed was that the
baseline hazard of death was proportional for all subjects across time, which we are
reasonably confident was the case since prisoners received similar treatment within each
prison. 5) Although family members provided information about cause of death in released
participants, symptom-based “verbal autopsy” has high sensitivity and specificity for
detecting HIV-related death in populations lacking civil registration or medical
certification.*

Conclusion

Mortality in HIV-infected prisoners is extremely high, despite ART availability in prisons.
Unlike high-income countries where drug overdose is the most common preventable cause
of death in released prisoners, most deaths among HIV-infected prisoners in Indonesia
appear to be a direct consequence of HIV infection and mainly preventable through earlier
ART initiation in all prisoners with HIV and prophylaxis for opportunistic infection.
Narcotic prisons, where many PWID are concentrated, may be especially high-risk
environments for mortality, potentially due to overcrowding and related environmental
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stressors, although further research is needed to elucidate the pathways through which
structural factors influence HIV-related mortality in these settings.
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Figure 1.

Days from enrollment to prison release, follow-up, and death in HI\-infected male prisoners
(n=101)
Note: Subjects were sorted by length of time (days) since enrollment
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Unadjusted Kaplan-Meier curves for participants recruited from one narcotic and one non-
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