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Abstract The impact of depressive symptoms on ART
initiation among Russian HIV-infected heavy drinkers
enrolled in a secondary HIV prevention trial (HERMIT-
AGE) was examined. We assessed 133 participants eligible
for ART initiation (i.e., CD4 count <350 cells/ul) who
were not on ART at baseline. Depressive symptom severity
and ART use were measured at baseline, 6- and 12-months.
Association between depressive symptoms and subsequent
ART initiation was evaluated using GEE logistic regres-
sion adjusting for gender, past ART use, injection drug use
and heavy drinking. Depressive symptom severity was not
significantly associated with lower odds of initiating ART.
Cognitive depression symptoms were not statistically sig-
nificant (global p = 0.05); however, those with the highest
level of severity had an AOR of 0.25 (95 % CI 0.09-0.71)
for delayed ART initiation. Although the effect of
depression severity was not significant, findings suggest a
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potential role of cognitive depression symptoms in deci-
sions to initiate ART in this population.

Resumen En este articulo se examina el impacto de
sintomas depresivos en la decision de bebedores de riesgo,
infectados con VIH, para iniciar el TARV. Ellos fueron
inscritos en un estudio en Rusia disefiado para prevenir el
contagio del VIH en otras personas (HERMITAGE).
Evaluamos a 133 participantes elegibles para comenzar el
tratamiento TARV (i.e., recuento de CD4 < 350 células/
pl) quienes no estaban en TARV al inicio del estudio. La
severidad de los sintomas depresivos y el uso de TARV
fueron medidos a 0, 6 y 12 meses. La asociacion entre
sintomas depresivos y la subsecuente iniciacion de TARV
fue evaluada usando regresion logistica GEE ajustada por
género, antiguo uso del TARV, uso de drogas inyectadas y
uso de alcohol en exceso. La severidad de sintomas de-
presivos no esta significativamente asociada con menores
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probabilidades de comenzar TARV. Sintomas de depresion
cognitiva no fueron estadisticamente significantes (global
p = 0.05); sin embargo, aquellos con mayor nivel de
severidad tenian un ORA de 0.25 (95 % IC 0.09-0.71) en el
retraso para iniciar TARV. Aunque los efectos de la sev-
eridad de la depresion no fueron significantes, los resulta-
dos sugieren un rol potencial de los sintomas de la
depresion cognitiva en las decisiones para iniciar TARV en
esta poblacion.

Keywords HIV - Antiretroviral therapy (ART) -
Depressive symptoms - Russia

Introduction

Depression is the most commonly diagnosed psychiatric
illness in people living with HIV, with prevalence rates
2-10 times higher than the general population [1, 2]. In
addition to the heightened distress and reduced functioning
that comes with depression, depressive symptoms have
been shown to influence human immunodeficiency virus
(HIV) progression (i.e., decreasing CD4 counts and
increasing viral loads) [3-7], and have been associated with
poor virologic response to treatment, increased immuno-
logic failure, increased likelihood of AIDS-defining illness
[2, 7], and increased risky behaviors (e.g., unsafe sex,
alcohol and drug use) [8, 9]. Conversely, studies have
shown that treatment of depression can lead to multiple
positive health outcomes for those living with HIV, such as
improved coping skills, better medication adherence to
antiretroviral therapy (ART), and increased health-related
quality of life [10].

A variety of biological and behavioral mechanisms may
explain how depression influences HIV disease progression
[6, 11-13], with one of the more important of these being
its effects on adherence to ART [14]. The importance of
early initiation and consistent use of ART has been well
documented [15]. Delayed ART initiation is associated
with multiple negative health outcomes including oppor-
tunistic infections, cardiovascular kidney, and liver disease,
neurologic complications, and malignancy [15]. Timely
ART initiation has been associated with multiple positive
health effects, such as lower mortality, increased immune
functioning, and lower rates of HIV transmission [16].
Among injection drug users (IDUs), excellent adherence to
ART is associated with long-term virological response,
behavioral support, and provision of opioid agonist treat-
ment [17]. Effective use of ART has been shown to reduce
transmission risk from an HIV-infected partner to an HIV-
uninfected partner [15].

While there is a fairly large body of research on depres-
sion and treatment adherence and/or cessation, relatively

@ Springer

little work has been conducted on depression and the initi-
ation of ART. The few studies that have explored ART ini-
tiation among patients with depression have produced mixed
findings. Some studies have shown that patients with
depression were more likely to be put on ART [18], while
others showed delayed times and/or decreased rates of ini-
tiation [19, 20]. Varying methods for assessment of “psy-
chiatric disorders” (e.g., diagnosis by primary care
physicians vs. self-rated scales vs. psychiatrists/psycholo-
gists), small cohorts, and different populations may all
contribute to these disparate findings in these few studies.
There is more consistent evidence in studies that have
compared depressed patients who do receive pharmacolog-
ical treatment for depression compared to those who do not
receive treatment. These studies indicate that patients treated
for depression are more likely to receive ART than non-
treated patients [19, 21]. While this may be a consequence of
the beneficial effects of reduced depressive symptoms on
ART initiation, it is also possible that such differences could
be a function of these patients’ general tendencies to accept
and initiate pharmacotherapy for medical conditions.

Although some research suggests that depressive
symptoms among HIV patients are associated with
decreased rates of ART initiation or delays to initiation
when they do begin ART [19, 20, 22, 23], not all studies
have identified depression as a statistically significant
predictor [24, 25]. Moreover, as Martinez et al. [25] have
noted, the majority of these studies were conducted in
resource-rich settings where timely ART initiation is the
standard of treatment. Very few studies have focused on
depressive symptoms and ART initiation in populations
outside of the United States.

Understanding factors associated with ART initiation
may be particularly useful in locations where ART is not as
commonly prescribed. Russia is important in this regard, as
it has experienced in the past decade an analogous explo-
sion in HIV infection rates as the United States did in the
1980s. Despite high rates of testing for HIV in the medical
system, Russia is among the countries with the lowest ART
coverage for those with advanced HIV [26]. The estimate
for adult coverage in 2010, based on the 2006 and 2010
WHO guidelines of prescribing ART to those with CD4
<350 was estimated at between 16 and 23 % [26]. More-
over, and consistent with many countries, Russia has not
yet implemented optimal public health prevention policies
to reduce the spread of the infection [27]. At most recent
count, the country had ~ 1 million HIV-infected people
among its population of 140 million [26]. Together with
the Ukraine, the two countries represent almost 90 % of
newly reported HIV diagnoses in Eastern Europe and
Central Asia [26].

Examining this population of IDUs and risky drinkers is
of particular importance in the HIV literature. There is
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considerable documentation that alcohol and drug use are
independently associated with increased HIV-risk behav-
iors [28-30], such as decreased condom utilization [31],
lowered perception of risk [30, 32], expectations of
enhanced arousal [33], and increased intentions of engag-
ing in risky sexual behaviors [34], transactional sex [35],
exposure risk to sexually transmitted infections [36],
increased sexual contact with more partners [29], and
sharing of needles for drug use [29]. Studies have consis-
tently found an association between risky-drinkers,
decreased adherence to ART, and poor HIV treatment
outcomes [37]. Many studies also support the correlation
between risky drinking and lower utilization of healthcare
(defined broadly as hospitalizations, outpatient treatment,
emergency room visits, ART utilization, and substance
abuse and mental health treatment), though these findings
were inconsistent [37].

Despite the importance of better understanding ART
initiation in general and in the international setting in
which IDUs are the major HIV risk group (the leading five
countries: China, Vietnam, Russia, Ukraine, and Malaysia
[38]), there is relatively little known about patient factors
that predict the initiation of ART. Much of the research that
has been conducted on ART initiation has focused on
broader system-related factors. A qualitative study that
investigated systemic barriers in accessing HIV treatment
in Russia highlighted several of these issues, such as
“macro-level structural factors” (e.g., adverse impacts of
criminalization among IDUs), “meso-level systemic fac-
tors” (e.g., no access to opioid agonist treatment), difficult
to navigate bureaucratic obstacles in treatment settings, and
HIV treatment contingent upon resolved drug use [39].

While these system-related factors are important in
initiating ART in IDUs in Russia, the current study sought
to better understand the role of patient factors on the ini-
tiation of ART. This analysis focused on the impact of
depressive symptoms on the initiation of ART among HIV-
infected patients. This study investigated the effects of
depression using two main indicators. We hypothesized
that higher levels of depressive symptom severity would be
associated with lower odds of initiation of ART for patients
with HIV over the 12 month period of the study, control-
ling for known risk factors such as injection drug use,
heavy drinking, and gender. Both established clinical cut-
off scores [40] and severity of Beck Depression Inventory-
I (BDI-II) scores were used to examine these hypotheses.
Given the concern that assessment of depression may be
confounded when there is significant overlap between the
medical symptoms and somatic symptoms of depression
[41], a secondary analysis was conducted to explore the
association between depressive symptoms as indexed by
the Cognitive subscale of the BDI-II (an index that
excludes somatic symptoms [14]) and ART initiation.

Methods
Study Design and Participants

From July 2007 through April 2010, HIV-infected heavy
drinkers were recruited from inpatient and outpatient HIV
and substance use care sites in St. Petersburg, Russia.
These individuals were enrolled in a randomized clinical
controlled trial of an HIV secondary prevention interven-
tion (HIVs Evolution in Russia—Mitigating Infection
Transmission and Alcoholism in a Growing Epidemic, or
the “HERMITAGE” study). At inpatient settings, research
associates approached patients, assessed eligibility, offered
participation, obtained informed consent and conducted
assessments. Subjects recruited from non-clinical sources
(i.e., a needle exchange program and via “snowball
recruitment”) were given information on the study and
referred to one of the enrollment sites for eligibility
assessment.

Patients were eligible for inclusion in HERMITAGE if
they met the following criteria: 18 years of age or older;
HIV-infected; and reported National Institute on Alcohol
Abuse and Alcoholism (NIAAA) “at risk” drinking levels
in the past 6 months, which we defined as ‘“heavy”
drinking. Exclusion criteria included cognitive impairment
or acute illness precluding participation, pending legal
issues which could lead to incarceration, or ongoing efforts
to conceive. For this analysis, only HIV-infected heavy
drinkers with CD4 levels <350 cells/ul who were not on
ART at baseline were included.

This study used the Russian version of the BDI-II [42],
an instrument that assesses depressive symptoms in a
manner that is consistent with the diagnostic criteria from
the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision (DSM-IV-TR [43]). In
addition to providing clinical severity cutoff scores, the
BDI-II contains subscales to distinguish between cognitive
and somatic symptoms of depression which may be par-
ticularly useful for specifying depressive symptoms among
those with HIV [41].

Procedures

Baseline data were collected via a face-to-face interview
with a research associate to gather quantitative data by way
of interviewer-administered questionnaires. A portion of
the questionnaire was self-administered for particularly
sensitive questions (i.e., depression). In addition, chart
review was performed to determine CD4 count when
available. Interviews were conducted in Russian. Partici-
pants were compensated 200 rubles (US$7) for the baseline
assessment and 800 rubles (US$28) and 1000 (US$35) at 6-
and 12-month visits, respectively. The HERMITAGE study

@ Springer



1088

AIDS Behav (2014) 18:1085-1093

was approved by the Institutional Review Boards of Boston
Medical Center and First St. Petersburg Pavlov State
Medical University. All data about participants were col-
lected in Russia. Training, adaptation of the protocols, and
weekly meetings were conducted in Russia and Boston.

Measures
Independent Variables
BDI-II Scores

The main independent variable for this study was severity
of depressive symptoms, based on the BDI-II, categorized
as: none, mild, moderate, or severe. At baseline and
6-month visits, participants completed the self-report BDI-
II. The questionnaire consists of 21 questions measuring
depressive symptoms over the past 2 weeks, including the
day the questionnaire was being administered. Respondents
were asked to indicate for each item the degree, on a scale
of 0-3, to which they experienced a given symptom (e.g.,
sadness, guilt, worthlessness). Total scores were coded as
no depression (BDI-1I score 0—13), mild depression (BDI-II
score 14-19), moderate depression (BDI-II score 20-28),
and severe depression (BDI-II score 29-63) according to
the guidelines provided by Beck et al. [40]. The BDI-II also
provides subscale scores for cognitive and somatic symp-
toms. Previous psychometric research on the BDI-II has
indicated two highly correlated factors that represent cog-
nitive (e.g., pessimism) and somatic (e.g., loss of appetite)
features [43]. The HERMITAGE study used the official
Russian version of the BDI-II [42].

Covariates
Gender

As women suffer from clinical depression twice as often as
men [44], gender was used as a covariate in the analyses.

Injection Drug Use

At baseline, 6-, and 12-month visits, injection drug use was
assessed for the past 30 days using a modified version of
the Risk Behavior Survey [45]. The variable was dichoto-
mized for the analyses as no injection drug use in the past
30 days and any injection drug use in the past 30 days.
Alcohol Use

At baseline, 6-, and 12-month visits, heavy drinking was
assessed in a semi-structured clinical interview. Patients
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were first provided with information about how to define a
standard drink for different kinds of alcohol. Next, each
patient was shown a calendar, and reported the frequency and
quantity of alcohol use over the past 30 days in accord with
the Alcohol Timeline Followback (TLFB)-30 day [46].
Using the NIAAA standards of at “at risk”, the participant
was classified as 0 = not at risk or 1 = heavy drinking.
Heavy drinking for males is defined as >14 drinks per week
or >5 drinks in 1 day [47]. For women, heavy drinking is
defined as >7 drinks per week or >4 drinks in 1 day [47].

Outcome Measures
Self-report ART Use

Patients were assessed at baseline, 6-, and 12-month visits.
At baseline, interviewers asked participants if they had ever
been on ART and if they were currently on ART. Partici-
pants were asked gain at 6- and 12-months whether they
were currently on ART. The primary outcome of this study
was self-reported ART use (yes vs. no) at follow-up. At
each time point, participants were given a list of all known
ART medications with pictures of the pills with corre-
sponding names. Use of pictures is consistent with other
studies requiring patients to identify medications [48].

Statistical Analysis

We used descriptive statistics to characterize the study
sample at enrollment (e.g., means and standard deviations
were obtained for continuous variables and frequencies and
proportions were obtained for categorical variables).
Known risk factors, such as heavy drinking, injection drug
use, and gender were controlled for in all analyses. Pre-
liminary models were fit for 6- and 12-month outcomes
separately, and associations were generally consistent over
time. The main independent variable, depressive symp-
toms, was time “lagged” (i.e., BDI-II at one timepoint was
used to predict ART initiation at the subsequent interview)
in order to ensure it preceded ART initiation. The main
analyses addressing the key research question of the study
incorporated both the 6- and 12-month outcomes into a
single model using generalized estimating equations (GEE)
logistic regression models [49] to evaluate the association
between depressive symptom severity (at study entry and
6-months) and subsequent ART initiation (at 6- and
12-months, respectively). Participants could contribute to a
second observation if they were not on ART at 6 months.
The GEE models were fit using a logit link and an inde-
pendence working correlation matrix. The standard errors
reported are based on the empirical variance estimator. If a
participant missed the 6-month visit, ART status at the
12-month visit was used as the outcome for the baseline
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depressive symptom severity status. For the primary ana-
lysis, depressive symptom severity was based on clinical
severity cutoff scores described above (i.e., none; mild;
moderate; severe). Secondary analyses of the cognitive
subscale were conducted to supplement the primary anal-
yses. The cognitive subscale scores were categorized into
quartiles to avoid assumptions of linearity. To minimize
the potential for collinearity, we verified that no pairs of
independent variables or covariates were highly correlated
(>0.40). Adjusted odds ratios (AORs) and 95 % confidence
intervals are reported for each model. All analyses were
conducted using two-sided tests and a p value <0.05 was
considered statistically significant. To minimize multiple
testing, pairwise comparisons were not made unless the
global p-value for the BDI-II was statistically significant.
All statistical analyses were conducted using SAS version
9.2 [50].

Results
Descriptive Statistics

A total of 700 participants were enrolled in the HER-
MITAGE study. Of this sample, 133 (19 %) were included
in analyses for this study and their characteristics are
described in Table 1, both overall and stratified by
depressive symptom severity. Of the 700 participants,
30 % were missing CD4 data, 37 % had a CD4 count
>350, 8 % were on ART at baseline, and 6 % had no
follow-up data. At baseline, the majority of patients
(59.4 %) showed some level of depressive symptoms. The
proportion with a range of depressive symptoms was as
follows: none 40.6 % (n = 54); mild 16.5 % (n = 22),
moderate 26.3 % (n = 35); and severe 15.5 % (n = 22).

Females comprised 46.6 % of the sample (n = 62) and
males 53.4 % (n = 71). The mean age was 29.8 years.

BDI-II Depression Severity Level and ART Initiation

The primary analyses evaluation of the association between
BDI-II scores and ART initiation are presented in Table 2.
Compared to no depressive symptoms, patients with
depressive symptoms appeared to have lower odds of ini-
tiating ART (AOR for Mild: 0.86 [95 % CI 0.32, 2.32];
AOR for Moderate: 0.55 [95 % CI 0.21, 1.45]; AOR for
Severe: 0.59 [95 % CI 0.21, 1.67]), however the results
were not statistically significant (global p-value = 0.58). In
secondary analyses, we also examined whether depressive
symptoms dichotomized as moderate/severe versus mild/no
depression was associated with ART initiation. The results
were again suggestive of depressive symptoms reducing
the odds of initiating ART (AOR 0.59 [95 % CI 0.27,
1.26]). However, as in the primary analysis, the association
was not statistically significant (global p-value = 0.17). A
number of covariates were associated with ART initiation.
Males (AOR 2.51 [95 % CI 1.19, 5.29]) and those who had
previously been on ART prior to enrollment (AOR 4.40
[95 % CI 1.60, 12.11]) had higher odds of initiating ART.
Consistent with previous work [19, 51, 52], IDUs had
lower odds of initiating ART (AOR 0.26 [95 % CI 0.10,
0.68]). Heavy drinkers also appeared to have lower odds of
initiating ART (AOR 0.52 [95 % CI 0.26, 1.04]), however
the results did not reach statistical significance.

BDI-II Cognitive Subscale Severity and ART Initiation
Given the overlap between somatic symptoms of depres-

sion and HIV symptoms, a number of investigators [14, 41]
have suggested that cognitive symptoms of depression may

Table 1 HIV-infected Russian heavy drinkers’ baseline characteristics: overall and for subgroups of BDI-II score (N = 133)

Variable Study sample
No depression Mild depression Moderate depression Severe depression
N (%) N (%) N (%) N (%)
N =133 N =54 N=22 N =35 N=22
Age in years 29.8 (5.0) 30.9 (4.7) 27.8 (3.8) 28.7 (4.6) 31.2 (6.5)
M (SD)
Gender
Female 62 14 (25.9 %) 11 (50.0 %) 20 (57.1 %) 17 (77.3 %)
Male 71 40 (74.1 %) 11 (50.0 %) 15 (42.9 %) 5(22.7 %)
Heavy Drinking® 97 35 (64.8 %) 18 (81.8 %) 27 (77.1 %) 17 (77.3 %)
Injection Drug Use” 58 16 (29.6 %) 10 (45.5 %) 17 (48.6 %) 15 (68.2 %)
Ever on ART 21 7 (13.0 %) 5 (22.7 %) 5 (143 %) 4 (18.2 %)

* Heavy drinking (yes) by NIAAA standards, past 30 days; time varying

® In past 30 days; time varying
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provide a measure of depression for HIV patients that may
reduce confounding by disease related symptoms. Thus as
a secondary analysis, we examined the association between
cognitive depressive symptom severity and outcomes. As
shown in Table 3, there was a non-significant trend for
higher scores on the BDI-II cognitive subscale to be
associated with lower odds of ART initiation in adjusted
models (p = 0.05). Compared to those with the least
severe cognitive symptoms (i.e., lowest quartile of cogni-
tive subscale), those with the most severe cognitive
symptoms (i.e., highest quartile) (AOR 0.25 [95 % CI 0.09,
0.71]) and those in the second quartile (AOR 0.35 [95 %

CI 0.13, 0.95]) had lower odds of ART initiation, but not
those in the third quartile (AOR 0.55 [95 % CI 0.21, 1.45]).
Other factors that were statistically significant in the pri-
mary analyses (i.e., male, injection drug use, lifetime ART
use) remained statistically significant in this analysis.

Discussion
The current study examined the association between

depressive symptom severity and ART initiation among
heavy drinking HIV-infected patients in Russia who would

Table 2 Association between depressive symptom severity and ART initiation—levels of depressive symptom severity among HIV-infected

Russian heavy drinkers

Unadjusted model

Adjusted model

OR 95 % CI1 p value AOR 95 % CI p value

BDI-II 0.15% 0.58%*

No (ref) (0-13)

Mild (14-19) 0.76 (0.32, 1.79) 0.86 (0.32, 2.32)

Moderate (20-28) 0.48 (0.20, 1.11) 0.55 (0.21, 1.45)

Severe (29-63) 0.40 (0.16, 1.01) 0.59 (0.21, 1.67)
Male 2.51 (1.19, 5.29) 0.02
Injection drug use” 0.26 (0.10, 0.68) 0.004
Heavy drinking® 0.52 (0.26, 1.04) 0.06
Lifetime ART 4.40 (1.60, 12.11) 0.01
Adjusted for time, gender, injection drug use past 30 days, heavy drinking, lifetime ART use, and time between visits
* Represents global p value, pairwise comparison reported only if global p value significant at oo = 0.05
OR odds ratio, AOR adjusted odds ratio, CI confidence interval
? In past 30 days; time varying
° Heavy drinking (yes) by NIAAA standards, past 30 days; time varying
Table 3 Association between cognitive subscale severity and ART initiation among HIV-infected Russian heavy drinkers

Unadjusted model Adjusted model
OR 95 % CI p value AOR 95 % CI p value

BDI-II 0.02%* 0.05

First quartile (ref) (0-13)

Second quartile (14-19) 0.55 (0.22, 1.34) 0.19 0.35 (0.13, 0.95)

Third quartile (20-28) 0.50 (0.21, 1.21) 0.12 0.55 (0.21, 1.45)

Fourth quartile (29-63) 0.24 (0.09, 0.60) 0.002 0.25 (0.09, 0.71)
Male 2.27 (1.06, 4.87) 0.04
Injection drug use® 0.22 (0.09, 0.59) 0.002
Heavy drinking® 0.53 (0.26, 1.07) 0.07
Lifetime ART 5.54 (1.91, 16.03) 0.003

Adjusted for time, gender, injection drug use past 30 days, heavy drinking, lifetime ART use and time between visits

* Represents global p value, pairwise comparison reported only if global p value significant at oo = 0.05

OR odds ratio, AOR adjusted odds ratio, CI confidence interval
? In past 30 days; time varying

® Heavy drinking (yes) by NIAAA standards, past 30 days; time varying
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be considered eligible for ART (CD4 <350). The primary
analyses did not provide evidence that depressive symptom
severity had a statistically significant effect on the odds of
subsequent ART use. Consistent with previous work on
ART initiation [19, 51, 52], injection drug use was asso-
ciated with lower odds of ART initiation. Moreover, males
and individuals that had previously been on ART both had
statistically significant higher odds of ART initiation dur-
ing the study follow-up period.

Although the odds ratios were in the direction of the
study’s original hypotheses, other factors such as drug- and
heavy alcohol use that are often co-morbid with depressive
symptoms appeared to have stronger associations with
ART use [53]. Indeed, work has suggested that hazardous
drinking may be the predominant factor in determining
ART treatment delay in populations that are co-morbid for
depressive symptoms [25, 54]. There may be a number of
co-occurring factors (e.g., injection drug use, drinking,
hesitancy to prescribe due to poor adherence and/or
unstable living situations) that may be predictors of ART
initiation which may obscure the relative contributions of
depressive symptom severity. A potentially important
additional factor might be the possibility that depressive
symptoms as measured by the full BDI-II may be con-
founded with symptoms of HIV [41]. There is considerable
discussion in the literature about the importance and
diagnostic utility of somatic symptoms of depression for
medical patients [55], including those with HIV [56]. The
secondary analyses of cognitive symptoms provided
stronger suggestive evidence for the potential importance
of depressive symptom severity in ART initiation.

Though definitive implications of depressive symptoms
on ART initiation cannot be derived from the results of this
study, there are several outcomes worth discussing. First,
while not statistically significant, the results from the
analyses of cognitive symptoms of depression were sug-
gestive and deserve further investigation in studies
designed for ART initiation as a primary outcome. Next, it
appears that in this particular population, other patient
factors (i.e., gender, injection drug use, risky drinking) are
more influential in delaying ART treatment than depressive
symptoms. Moreover, there may be additional factors not
addressed in this study that may contribute to delay of
treatment. Clearly the role of systemic factors (e.g., access
to care) must be included in any comprehensive model of
ART initiation predictors. Despite the importance of these
additional issues, these results provide initial evidence of
the role of depressive symptoms and may contribute to the
understanding of ART initiation in HIV-infected popula-
tions (e.g., substance users, IDUs, developing countries)
that have similar population characteristics to Russia.

This study is not without limitations. This analysis was
conducted from the primary study of a randomized controlled

trial (HERMITAGE) with individuals who were both eligible
and not eligible for ART. Consequently, not all participants
enrolled in HERMITAGE were eligible for inclusion in this
analysis, and not all participants had CD4 counts available.
Despite these limitations, this study enabled an early exami-
nation of potential barriers to ART treatment initiation in the
international setting with an injection-drug-driven HIV epi-
demic. Researching ART initiation in this population is crit-
ical, as our study demonstrated that IDUs and suggested that
heavy drinkers were less likely to initiate ART. As the data
also suggested but did not clearly document that depressive
symptoms may delay ART initiation, future research should
address this more explicitly. As previously mentioned, mul-
tiple negative health outcomes are associated with delayed
initiation of ART. As such, itis imperative to identify these at-
risk populations to find potential targets for increasing initia-
tion rates. Future studies will continue to clarify these barriers,
and will facilitate progress towards the goal of optimizing
treatment for those in need.
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