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Abstract Directly administered antiretroviral therapy
(DAART) can improve health outcomes among HIV-
infected drug users. An understanding of the utilization of
DAART—initiation, adherence, and retention—is critical
to successful program design. Here, we use the Behavioral
Model to assess the enabling, predisposing, and need fac-
tors impacting adherence in our randomized, controlled
trial of DAART versus self-administered therapy (SAT)
among 141 HIV-infected drug users. Of 88 participants
randomized to DAART, 74 (84%) initiated treatment, and
51 (69%) of those who initiated were retained in the
program throughout the entire six-month period. Mean
adherence to directly observed visits was 73%, and the
mean overall composite adherence score was 77%. These
results were seen despite the finding that 75% of partici-
pants indicated that they would prefer to take their own
medications. Major causes of DAART discontinuation
included hospitalization, incarceration, and entry into drug-
treatment programs. The presence of depression and the
lack of willingness to travel greater than four blocks to
receive DAART predicted time-to-discontinuation.
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Introduction

Since the introduction of highly active antiretroviral therapy,
increasing adherence to antiretroviral medications has been
critical to improving health outcomes and reducing health
disparities among HIV-infected individuals (Altice and
Friedland 1998). For active drug users in particular, poor
adherence has been a central factor in their increased risk of
morbidity, mortality, and antiretroviral drug resistance
(Arnsten et al. 2002; Kozal et al. 2005; Lucas et al. 2001,
2002, 2006a). One strategy to improve adherence in this
vulnerable population, adapted from directly observed
therapy for tuberculosis control, is directly administered
antiretroviral therapy (DAART). Recent data from feasibil-
ity pilot studies (Altice et al. 2003; Behforouz et al. 2004;
Conway et al. 2004; Greenberg et al. 1999; Macalino et al.
2004; Mitchell et al. 2007; Mitty et al. 2005; Tinoco et al.
2004; Tyndall et al. 2007), case—control evaluations (Lucas
et al. 2006b), and prospective randomized controlled trials
(Altice et al. 2007; Arnsten et al. 2007; Macalino et al.
2007) support DAART implementation among patients with
poor adherence. One randomized controlled trial among
inner-city patients did not support DAART (Wohl et al.
2006); however, the population studied did not have a pre-
vious history of problematic adherence (Smith-Rohrberg and
Altice 2006).

While these studies support the efficacy of DAART, an
equally important issue is the real-world effectiveness of
DAART, and the factors that impact patient outcomes.
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Fig. 1 Predisposing, enabling, and need factors impacting initiation, adherence, and retention in DAART

DAART fundamentally is about improving access to and
uptake of HIV/AIDS treatment, particularly when the
beneficiaries of DAART are among the highly vulnerable
population of HIV-infected drug users. As such, to better
understand the effectiveness of DAART and design more
effective interventions, it is necessary to analyze the spe-
cific DAART utilization outcomes and the factors that may
impact them. For evaluative purposes, the processes asso-
ciated with the utilization of DAART can be divided into
initiation, adherence, and retention.

These utilization processes can be contextualized within
the theoretical framework of the Behavioral Model
(Andersen and Aday 1978; Andersen 1995) that has been
adapted for vulnerable populations (Gelberg et al. 2000).
This model of healthcare utilization posits that predisposing,
enabling, and need factors impact the utilization of health
services (Andersen and Aday 1978; Andersen 1995). Fig-
ure 1 presents this model, adapted from Gelberg et al.
(2000), with the factors most relevant to DAART. Predis-
posing factors are demographic and social structure
characteristics intrinsic to the individual that impact utili-
zation. Relevant predisposing factors for the utilization of
DAART among HIV-infected drug users may include age,
race or ethnicity, mental illness, incarceration history, sub-
stance abuse, living situation, adherence strategies, and
attitudes and beliefs about HIV care and about DAART.
Enabling factors are personal and community resources that
facilitate healthcare access. In the DAART context, these
include the availability of general medical, case manage-
ment, and social services, transportation, geographic
proximity of DAART, adherence strategies, social networks,
and income level. Finally, need factors are determined by
individuals’ perceived health needs or priorities and their
actual health status.

Utilization processes are inherently linked to the setting of
the DAART program. In our program on a community
healthcare van, we previously reported that the predisposing
factors of addiction severity and age and the enabling factors
of convenient medical and case management services sig-
nificantly predicted virological outcomes (Smith-Rohrberg
et al. 2006). In a different program linked to a methadone
clinic, of several demographic and social variables, positive
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urine toxicology screens were the only predictor of
decreased retention. This was likely the result of participants
being expelled from the methadone program if they were
found to be using illicit drugs (Lucas et al. 2007). Although
one might expect ongoing heroin and cocaine use to be
important predisposing factors, these have not been strongly
associated with outcomes (Conway et al. 2004; Smith-Ro-
hrberg et al. 2006). On the other hand, the enabling factor of
participation in a methadone program has improved DAART
utilization in other studies (Arnsten et al. 2007; Lucas et al.
2004, 2006b). The enabling impact of providing ancillary
social services was also demonstrated to be beneficial in a
clinical trial involving low-income patients in Los Angeles.
In that study, DAART was more acceptable to Latinos than
to African Americans; the authors hypothesized that this was
due to the greater value placed by Latinos on the social
services provided, particularly because these services were
delivered bilingually (Garland et al. 2007).

In this paper, we describe utilization outcomes (initiation,
adherence, and retention) among participants in our com-
munity-based trial of DAART, as well as the enabling,
predisposing, and need factors associated with this utiliza-
tion. This extends our previous work describing some of the
major predisposing (demographic and social characteristics)
and enabling (income, availability of social, case manage-
ment, and social services) factors associated with improved
biological outcomes in this population (Smith-Rohrberg
et al. 20006).

As such, the purpose of this paper is threefold. First, we
will describe in greater detail the utilization outcomes
initiation, adherence, and retention. These
descriptions will address the question: what utilization rates
can be expected in community-based DAART programs?
Next, we will describe those factors presumed to impact
utilization—predisposing (demographic and social charac-
teristics), enabling (income), need (general health status).
These are all purely descriptive, addressing the question:
which potential factors are present, and in what frequen-
cies, in drug-using populations targeted by DAART
programs? The final aim of the piece is more analytical. We
will use survival analysis to ask the question: which utili-
zation factors predict one particularly important utilization
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outcome—time-to-drop-out? Given the relatively small
sample size, this analysis is hypothesis-generating,
extending the descriptive data to provide one way of
assessing how the predisposing, enabling, and need factors
might impact utilization outcomes. Together, the data pre-
sented here will assist DAART researchers, clinicians, and
program managers in framing implementation projects and
research questions.

Methods
Participants and Study Design

The study design and DAART intervention have been
described previously (Altice 2003; Altice 2004; Altice
2007; Smith-Rohrberg et al. 2006; Maru 2007). Briefly, a
six-month, randomized controlled trial of DAART versus
self-administered therapy (SAT) was conducted among 141
drug users. Participants were recruited from all of the HIV
clinics in New Haven, Connecticut. Entry criteria included:
(1) being HIV seropositive; (2) being eligible for and/or
being prescribed antiretroviral medications; (3) residing
within the city of New Haven; (4) lifetime history of heroin
and/or cocaine use; and (5) receiving no more than a twice-
daily regimen.

Following informed consent, eligible participants were
randomized 2:1 to DAART or SAT and stratified on the
following: (1) antiretroviral experienced versus naive; (2)
problematic alcohol use; (3) baseline HIV-1 RNA level,
dichotomized as < or >1000 HIV-1 copies/ml; and (4)
baseline CD4+ T lymphocyte count, dichotomized at <500
cells/ml and > 500 cells/ml. The 2:1 design was under-
taken owing to the anticipated increase in refusals to
participate in the DAART arm because subjects who
underwent baseline interviews were not expected to agree
to participate in DAART. Subjects randomized to DAART
met the DAART Specialist after the baseline interview and
upon learning of their randomization. For subjects already
receiving antiretroviral therapy, medications were pre-
packaged and the first dose was observed that same day;
most subjects received their first dose within a week, but
some had up to a four-week delay while awaiting pre-
scription information from the primary HIV provider.

For DAART, participants traveled to the Community
Health Care Van (CHCV), a mobile medical program that
provides an array of clinical services within four distinct
areas of New Haven. There, they received DAART from a
DAART Specialist. The DAART Specialist is a trained and
experienced outreach worker who observes the participant
take all prescribed chronic medications daily on weekdays
and provides social support, medical and substance abuse
referral, and case management services (Altice et al. 2004).

Although most doses were observed on the CHCV, the
DAART Specialist would occasionally travel to work-
places, homes, drug-treatment settings and other pre-
arranged settings depending upon their clients’ needs.

Weekend doses were dispensed on Fridays; participants
were also provided an emergency supply of up to 3 days of
antiretroviral medications. The exact number of emergency
doses was determined at the discretion of the DAART Spe-
cialist based on safety and the likelihood that a participant
would use an emergency dose as an excuse to skip a sched-
uled DAART visit. Subjects also carried a beeper to remind
them when to take their evening dose. DAART participants
were provided with a minimal non-monetary incentive
(85 dollars per week in food vouchers) for attending all
DAART sessions in a given week. All participants, irre-
spective of randomization, received monetary compensation
for interviews and for phlebotomy. DAART subjects were
provided $10 for monthly MEMS cap readings. After
6 months of DAART, participants were transferred to SAT
for the subsequent 6 months of observation.

Utilization Outcomes Measures

Participants were considered to have initiated treatment if
they received at least one dose of DAART. The time-to-
drop-out was considered to be the duration from the first
observed dose of DAART to the last DAART visit the
participant received. For 68 of the DAART participants
(92% of those 74 participants who accepted DAART),
electronic adherence monitoring was also available. Among
these participants, for both observed and non-observed
doses, all medications for a single dose were placed in small
plastic bags in a medication bottle with a Medication
Electronic Monitoring System (MEMS) Version 6 Smart
Cap (Aardex, Union City, CA, USA). Thus, for a patient on
a twice-daily regimen, two cap openings would be expec-
ted. Caps were collected monthly and data were
downloaded to a computer database. Cap openings within
2 h of the scheduled dose were considered to be true
medication events. In cases where more than one cap
opening was observed during the expected interval, only a
single event was recorded. Mean MEMS adherence was
defined as the number of observed antiretroviral medication
event openings divided by the expected event openings.
For descriptive purposes, a composite adherence score
(CAS) was constructed in a manner adapted from Liu and
colleagues (Liu et al. 2001; Paterson et al. 2002). The CAS
is a strategy to make the adherence measurement more
robust and less subject to bias, and to reduce missing val-
ues. This method makes use of the fact that MEMS and
self-reported recall are highly correlated, especially when
recall is assessed over the last 3 days, but that MEMS is
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somewhat more objective and sensitive at detecting poor
adherence (Arnsten et al. 2001; Liu et al. 2006). The CAS
was adapted for the context of the current trial, where we
had available information from MEMS, observed doses,
and self-report. For each expected dose, we recorded
whether a MEMS event or a DAART observation occurred.
Additionally, clients were asked during each DAART
session about their adherence from the previous unob-
served doses. If the patient reported that s/he had in fact
taken the medication, but for some reason no MEMS event
was recorded, these also were considered as adherent
doses. Assessment of the correlates of CAS adherence was
not performed; the CAS was used simply as a descriptive
measure to depict the adherence of on-study DAART
participants over the course of the intervention.

Measures of Predisposing, Enabling, and Need Factors

Baseline interviews assessed psychosocial and demographic
characteristics, as well as adherence strategies, personal
priorities, addiction severity using the DAST-10, depression
using the Clinical Epidemiology Scale for Depressions
(CES-D), the Medical Outcomes Study HIV Module
(MOS-HIV), and attitudes towards DAART. All interviews
were administered by independent research staff, at loca-
tions including our research offices, hospitals, prisons and
drug-treatment settings. The demographic and social
characteristics we used included previously described vari-
ables (Smith-Rohrberg et al. 2006; Altice et al. 2007): the
predisposing factors of age, sex, education, drug abuse
screening test and CES-D score, and the enabling factors of
social support, homelessness status, and income level. The
MOS-HIV (need factor) is a battery of 13 questions assessing
participants’ current physical and mental health (Carretero
et al. 1996; Murri et al. 1999; Wu 1999; Wu et al. 1997).
The personal priorities (need factor) question involved a
constrained choice approach by asking participants to indi-
cate how they would spend $20, placing greater dollar
amounts on those needs that are most important to them.

Statistical Analysis

All statistical analyses were implemented in SAS v9.1.3
(SAS Institute, Carey, NC). All inferences were made
based on a type I error rate equal to 0.05. For comparisons
between SAT and DAART participants or between
DAART participants who dropped out and those who
didn’t, Fisher’s exact test was used for categorical variables
and the Wilcoxon rank-sum test for continuous variables.

For analysis of time-to-discontinuation among the DA-
ART participants, drop-out defined as above, considering
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the last dose of therapy to be the time of discontinuation.
Predisposing (demographic and social characteristics,
beliefs about DAART), enabling (income, social support),
and need (MOS-HIV score) factors were plotted Kaplan—
Meier curves stratifying on responses to the baseline
questionnaire. Variables were categorized as in Table 1.
Both the mental health and physical health total scores
were dichotomized at one standard deviation below the
mean score (>40 and <40). We used the Gehan (Wilco-
xon) test statistic for testing significance, which is more
sensitive when the proportional hazards assumption is
partially violated. For those variables determined signifi-
cant by Kaplan—Meier and for which the proportionality
assumption was true, we additionally used Cox propor-
tional hazards regression to estimate the hazard ratio.
Owing to the small sample size and the exploratory aims of
this study, multivariable analysis was not performed.

Results
Utilization Outcomes

Of the 88 participants randomized to DAART, 14 (16%)
refused participation in DAART; 51 (69%) of those par-
ticipants who initiated the intervention remained in the
intervention for the entire 6 months.

Adherence to observed doses was 54% (4172/7675)
overall (intention-to-treat) and 67% (4172/6234) among
those actively involved in the study prior to dropping out
(on-treatment). Of the 1,786 observed doses missed due to
identifiable causes (including those causes that led to
complete drop-out from the study), 558 (35%) were due
to entry into inpatient drug-treatment, 526 (33%) were due
to incarceration, 4389 (25%) were because the patient
started receiving home-based care from a visiting nurse,
207 (12%) because the treating physician had stopped
medications for some reason, and 106 (7%) were due to
hospitalization. Overall mean adherence among those
actively involved and not having some identifiable reason
for missing a dose (on-treatment and presently available)
was 73% (4120/5584).

Among the 68 participants for whom detailed MEMS
adherence data were available, total mean CAS adherence
during the intervention prior to drop-out was 77% (12337/
16020). Based on the CAS score, unsupervised dose
adherence prior to drop-out was 69% (8354/12032).

Predisposing, Enabling, and Need Factors

Demographic and psychosocial characteristics as well as
other predisposing and enabling factors are presented in
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Table 1 Baseline
characteristics of the DAART
arm (n = 88)

Note: For categorical variables,
Fisher’s exact test was
performed; as such, there is no
associated test statistic. The test
statistic for the others are as
follows: median age, Wilcoxon
test statistic = 536; median
HIV viral load, Wilcoxon test
statistic = 708; median CD4
count, Wilcoxon test

statistic = 478; mean HIV viral
load, r-test statistic = —0.55;
mean CD4 count, r-test

statistic = —0.14

Characteristic Completed DAART Refused/did not complete P-value
(n = 51) (n = 37)
Value Value
Age, median years (IQR) 43.7 (38-50) 41.3 (37-47) 0.41
Gender
Female 16 (31%) 12 (32%) >0.99
Male 35 (69%) 25 (68%)
Ethnicity >0.99
Black, not hispanic 30 (59%) 21 (57%)
Hispanic 12 (24%) 9 (24%)
White 9 (18%) 7 (19%)
Primary language 0.41
English 40 (78%) 32 (86%)
Spanish 11 (22%) 5 (14%)
Education 0.52
Not high school graduate 21 (41%) 17 (46%)
High school/GED 18 (35%) 15 (41%)
Beyond HS 12 (24%) 5 (14%)
Homeless 21 (41%) 11 (30%) 0.37
Monthly income 0.25
<$500 23 (45%) 22 (59%)
$500-$1000 23 (45%) 14 (38%)
>$1000 5 (10%) 1 (3%)
Lifetime drug use
Heroin 39 (76%) 22 (59%) 0.10
Cocaine 50 (98%) 35 (95%) 0.57
Injection drug use 37 (73%) 20 (54%) 0.11
DAST raw score
Low (0-2) 18 (35%) 12 (32%) 0.16
Moderate (3-5) 13 (25%) 4 (11%)
High (6+) 20 (39%) 21 (57%)
CESD depression score 0.25
None (<16) 19 (38%) 9 (25%)
Present (>16) 31 (62%) 27 (75%)
Social support 0.12
Low (<60 Huba scale) 21 (41%) 9 (24%)
High (>60 Huba scale) 30 (59%) 28 (76%)
HIV-1 viral load
<400 copies/ml 17 (33%) 10 (27%) 0.64
>400 copies/ml 34 (67%) 27 (73%)
Median Logl0 (IQR) 3.8 (2.14.9) 39 (24-52) 0.52
Mean Logl0 (SE) 3.6 (1.5) 3.8 (1.6) 0.58
CD4+ T Lymphocytes
>350 cells/pl 22 (43%) 16 (43%) >0.99
<350 cells/pl 29 (57%) 21 (57%)
Median CD4, cells/ml (IQR) 246 (106-522) 331 (81-541) 0.78
Mean CD4, cells/ml (SE) 374 (46) 231 (54) 0.89
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Table 2 Subject’s attitudes towards DAART at baseline (n = 141)

Question Response Number of subjects

You were given the choice, would you prefer to take your HIV medications on On own 101 (75%)
your own or have someone give you each of your doses of medication? Given to them 34 (25%)

If your doctor told you that you needed HIV medications, but they would only Accept 118 (87%)
prescribe them if you allowed someone to observe you taking your Refuse 17 (13%)
medications, would you accept or refuse?

If you agreed to have someone give you each of your medications, would you Come to you 76 (59%)
prefer them to come to you every day, or would you prefer to go to them every Go to them 52 (41%)
day?

How far would you travel to pick up your medications on a daily basis? <One block 21 (16%)

1-4 Blocks 44 (33%)
Up to one mile 56 (42%)
Have car 13 (10%)

Of the following places, where would you be willing to go to get your Methadone Willing 55 (40%)

HIV medications on a daily basis? Not willing 84 (60%)
Doctor’s office  Willing 119 (86%)

Not willing 20 (14%)

Mobile van Willing 120 (86%)

Not willing 19 (14%)

Pharmacy Willing 117 (84%)

Not willing 22 (16%)

Note: Columns do not always add up to 141 subjects because some subjects did not answer all questions

Table 1. Among all participants, 101 (75%) indicated that
they would prefer to take their own medications, but 118
(88%) responded that they would accept DAART if it were
made compulsory to receiving HIV medications (predis-
posing factor; Table 2). More participants would prefer
DAART to be provided in an anonymous setting (59%)
rather than have someone come to them (41%). Only 56
(42%) participants indicated that they would be willing to
travel up to one mile to receive DAART. Of potential sites
for DAART, methadone maintenance clinics were the least
acceptable to participants, acceptable to only 40% of par-
ticipants, compared with 84-86% for the other venues.
Table 3 demonstrates that study participants, despite
having been referred to this study for problematic adher-
ence, placed high value on issues relating to personal
health (need factor). Specifically, 52% of participants

placed at least $4 (of the possible $20 available) on con-
trolling HIV and 40% placed this amount for getting off
drugs. Basic needs, such as living in a safe environment
and having sufficient food to eat, were the next highest set
of priorities. Table 4 lists the various adherence strategies
(enabling factors) used by participants in the 3 months
prior to the study entry. Electronic timing devices such as
watches were the most commonly used technique, with
over half (53%) of participants reporting their use.
Among all subjects, the mean score on the mental health
component of the MOS-HIV (need factor) was 34.0
(standard deviation: 9.3; median: 33.9; interquartile range:
27.5-41.2); mean score on the physical health component
of the MOS-HIV was 42.8 (standard deviation: 6.3; med-
ian: 43.0; interquartile range: 39.0-46.9). On the mental
health component, 98 (70%) and 50 (35%) reported a score

Table 3 Personal priorities:

What subjects would do with Item to spend the money on

Percentage of all money
designated by subjects

Number of subjects
placing >$4 on item (%)

$20 (n = 141)

Controlling HIV with medications 21 74 (52%)
Getting off drugs and staying clean 16 57 (40%)
Living in a safe environment 14 44 (31%)
Having enough food to eat 13 46 (33%)
Spirituality 12 36 (26%)
Being free from pain and discomfort 10 25 (18%)
Enjoying close personal relationships 8 13 (9%)

Staying out of jail 20 (14%)
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Table 4 Adherence strategies used in the 3 months prior to the
beginning of the study (n = 141)

Strategy Number (%)
Alarm clock/timer/watch 74 (52%)
Linking with using drugs 67 (48%)
Laying pills out 59 (42%)
Linking with going to bed or getting up 40 (28%)
Keeping pills in a specific spot 34 (24%)
Chart 18 (13%)
Notes 18 (13%)
Pill box 10 (7%)
Calendar 9 (6%)
Linking with meals 7 (5%)
No strategies identified 26 (18%)

Note: Subjects could check more than one strategy

one and two standard deviations below the mean, respec-
tively; 46 (33%) and 2 (1%) of all subjects, respectively,
were one and two standard deviations below the mean on
the physical health component. These scores, in both
continuous and categorical analyses, did not differ between
SAT and DAART recipients, nor between patients who
completed the study and those who discontinued DAART.

Association Between Factors and
Time-to-discontinuation

No pairwise differences emerged between those 37 par-
ticipants who discontinued or refused DAART to those 51
participants who remained in the intervention on any
demographic, psychosocial, or laboratory variables tested
(predisposing and enabling factors; Table 1). Three factors
did emerge, however, as significant predictors of time-to-
discontinuation: (1) lack of willingness to travel more than
four blocks to receive DAART (HR = 2.0; 95% CI: 1.0-
3.9, Gehan statistic = 4.0; P-value < 0.05); (2) severe
score on the CESD depression scale, (HR = 2.4; 95% CI:
1.0-6.0, Gehan statistic = 4.4; P-value < 0.05); and (3)
lower score on the DAST scale (HR = 0.4; 95% CI: 0.1-
0.9, Gehan statistic = 5.7; P-value < 0.05). Figure 2 pro-
vides a Kaplan—-Meier plot for the DAART acceptance
strata. The analyses for the other variables—quality of
DAART care, age, sex, education, homelessness status,
income level—did not significantly impact time-to-drop-
out and are not shown.

Discussion

In this community-based clinical trial of DAART among
HIV-infected drug users, 84% initiated the intervention,

100%

Gehan statistic = 4.0
p-value < 0.05

90% T
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Fig. 2 Proportion continuing DAART during the intervention period,
stratified by willingness to travel to DAART program (n = 74). The
analysis is restricted to those patients who accepted DAART. The
survival analysis stratified by response to the question, “How far
would you travel to pick up your medications on a daily basis?”
dichotomizing the data based on whether the subject would be willing
or unwilling to travel greater than four blocks to reach the site of
DAART provision

and 69% were retained throughout the entire six-month
period. The intention-to-treat DAART adherence, includ-
ing all subjects, was 54%. Mean adherence to observed
doses was 73% when the patients were available and
expected to come to the CHCV. Major reasons for missed
doses included entry into drug-treatment, incarceration,
switching care to visiting nurses association, and hospi-
talization. These numbers compare with those in the
published literature: 48% retention among participants in a
12-month DAART program at a methadone clinic (Lucas
et al. 2006b); 79% among a general (i.e., non-drug-using)
population receiving 6 months of DAART through six-
public clinics (Wohl et al. 2006); and 45% among a drug-
using population in a six-month DAART program (Mitty
et al. 2005). Similarly, the overall adherence is similar to
the 83% median adherence of observed doses in the DA-
ART program in which DAART was linked to receipt of
methadone (Lucas et al. 2007).

The Behavioral Model provides insight into interpreting
these results by framing DAART utilization as a product of
predisposing, enabling, and need factors (Fig. 1). Of the
major predisposing factors impacting utilization presented
in Fig. 1, depressive symptomatology, the willingness to
travel to DAART, and substance abuse severity impacted
retention in bivariate survival analyses. A lack of willing-
ness to travel was the only attitude about DAART that
significantly predicted time-to-discontinuation. Similar
findings have been reported regarding syringe exchange
use by drug users in New York City (Rockwell et al. 1999).
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This finding suggests that DAART programs should be
convenient and seriously consider a patient’s willingness
and capacity to travel prior to establishing whether, and
where, to provide DAART. It also provides some support
for the modification of DAART as directly delivered
therapy, an intervention that has recently shown some
promise (Visnegarwala et al. 2006).

The major other predisposing factors associated with
time to drop-out were evidence of presence of severe
depressive symptomatology at baseline and low DAST
scores. Since untreated or uncontrolled depression has been
associated with poor adherence to antiretroviral therapy
(Dalessandro et al. 2007; Lima et al. 2007), it is not sur-
prising that depression similarly mediated retention in this
DAART intervention. Future DAART interventions may
need to incorporate effective pharmacotherapy and coun-
seling as means to retain subjects.

The counter-intuitive finding of high levels of addiction
severity in predicting increased retention may partially be
related to the fact that groups with the greatest need
received the most attention from the DAART Specialist. In
a previous study, we demonstrated that high DAST scores
had also predicted better virological outcomes (Smith-Ro-
hrberg et al. 2006). A potential explanation is that those
with lower DAST scores may have been better able to
address their addiction and enter drug-treatment, which
was a major reason for dropping out of the study. Alter-
natively, the increased social support provided by the
DAART Specialist for those with the highest perceived
need may have mediated better retention (Altice et al.
2001). In any case, these data suggest that, regardless of
willingness to participate in drug-treatment, substance
users can benefit from DAART.

Other predisposing factors assessing the acceptability of
DAART did not affect retention. For example, 75% of the
participants at baseline stated that they would prefer SAT
to DAART, and, if they were to use DAART, 41% would
prefer that DAART Specialists come to them. This result is
similar to that seen in a hospital-based cross-sectional
study, where only 17% of participants answered that they
would prefer DAART to SAT (Santos et al. 2006). The
finding of the poor acceptability of DAART if administered
at methadone clinics has relevance to the design of pro-
grams there. While there are significant advantages in
terms of adherence (Lucas et al. 2006b), owing in part to
the positive pharmacological incentive of methadone,
acceptability and initiation may be challenging in real-
world implementation.

No enabling factors were found to impact time-to-dis-
continuation here; previously, however, we had shown that
provision of medical and case management services posi-
tively impacted virological outcomes (Smith-Rohrberg et al.
2006). While we could not assess this in our study, some of

@ Springer

the supportive activities provided by the DAART-Specialist
in this study included: eliminating structural barriers to
filling prescriptions, obtaining social services, overcoming
the subject’s internalized resistance to consistently adhering
to antiretroviral medications, linking subjects immediately
to medical services if side effects reported, and assisting
with transportation. All these enabling factors may help
contribute to greater acceptance of the program, though
further head-to-head evaluation is required.

Additional enabling factors that are often overlooked by
providers are the adherence strategies that clients them-
selves are already using. It is important for DAART
implementers to understand that even poorly adherent
clients typically desire good health outcomes. Here, con-
trolling HIV was the single most important priority
reported among study participants at the beginning of the
study. To achieve this, these participants were already
using a variety of medication adherence strategies
(Table 4). Some of these strategies may be counter-intui-
tive to staff, such as linking HIV medications with illicit
drug use (48% of all participants).

Need factors are the final elements in the Behavior
Model that impact utilization. Indeed, subjects enrolled in
this DAART program with a high baseline burden and
severity of comorbid conditions, as evidenced by partici-
pants’ severe scores on the MOS-HIV mental and physical
health scales. Mental health scores were particularly low,
with 35% of participants falling two standard deviations
below the general population mean. As a result, the major
causes of drop-out among our participants were hospital-
ization, incarceration, and entry into drug-treatment—all
typically associated with poor physical and mental func-
tioning. While this DAART intervention was limited in
duration and does not reflect a lifetime of adherence,
effective DAART programs will need to develop strategies
to continue to effectively transfer patients on and off
DAART, depending on the array of predisposing or need
factors that reduce the subject’s likelihood of remaining
adherent, particularly as they transfer into and out of these
institutional settings.

There are several important limitations to this study. The
study population was small and restricted to a single inner-
city community, which limits the generalizability of these
results. This sample size also limited our ability to perform
multivariable adjustment to assess the robustness of the
relationships seen between, for example, willingness to
travel to DAART sites and time-to-drop-out. Furthermore,
the analyses presented here were not part of pre-planned
analyses comparing randomized groups. As such, the
inferences made here must be considered as tentative and
hypothesis-generating rather than definitive. The Behav-
ioral Model has limitations as a theoretical framework, and
indeed the lack of many significant predictors of our
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utilization outcome may indicate some weakness in its
predictive power. Finally, much of our analysis was qual-
itative and descriptive, with the goal of generating ideas
and hypotheses rather than testing them.

As DAART becomes more widely implemented in the
community, the predisposing, enabling, and need factors
discussed here require further study, preferably in the
context of prospective cohort studies or randomized con-
trolled trials.
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