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Abstract
The objective of this study was to identify psychosocial determinants of, and self-reported reasons for,
HAART discontinuation among HIV-positive injection drug users (IDUs). We examined correlates
between sociodemographic characteristics, drug use and risk behaviors, outcome expectations,
adherence self-efficacy, social support and HAART discontinuation among 160 HIV-positive
participants in the Vancouver Injection Drug Users’ Study (VIDUS). Logistic regression was used
to identify the factors independently associated with discontinuation of HAART. Seventy-one (44%)
study participants discontinued HAART during the study period. Factors independently associated
with discontinuation of HAART included recent incarceration (OR�/4.84, p�/0.022), negative
outcome expectations (OR�/1.41, p�/0.001), adherence efficacy expectations (OR�/0.70, p�/0.003)
and self-regulatory efficacy (OR�/0.86, p�/0.050). The most frequently cited reasons provided for
discontinuing HAART were being in jail (44%) and medication side effects (41%). The results of this
study suggest that psychological constructs derived from self-efficacy theory are highly germane to the
understanding of HAART discontinuation behavior and interventions that may change it. Incarcera-
tion may result in interruptions in HAART among IDUs, and programmatic changes may be needed
to promote optimal retention on HAART among incarcerated HIV-infected IDUs.

Introduction

The medical management of HIV/AIDS changed dramatically with the advent of highly

active antiretroviral therapy (HAART), producing substantial reductions in both AIDS-

related morbidity and mortality (Hammer et al., 1997; Hogg et al., 1999; Porter et al.,

2003). While HAART has greatly improved clinical outcomes among persons living with

HIV/AIDS, the optimism generated by this new approach has been tempered by concerns

about inequitable access to HAART and low levels of adherence to these complex regimens

(Altice & Friedland, 1998; Wood et al., 2003a).

Among those known to have low rates of access and adherence to HAART, and

consequently poor HIV/AIDS-related health outcomes, are injection drug users (Porter

et al., 2003; Wood et al., 2003b). HIV-positive injection drug users (IDUs) have been found
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to have lower uptake of antiretroviral therapy compared to other HIV-positive persons in

Canada, the United States and Europe (Ferrando et al., 1996; Muma et al., 1995; Singh

et al., 1996; Strathdee et al., 1998; Wall et al., 1995), and consequently higher rates of

AIDS-related morbidity and mortality (Porter et al., 2003; Wood et al., 2003b).

Also of concern are findings indicating that as much as 50% of IDUs who initiate

HAART discontinue therapy against medical advice (Demas, 1998; Palepu, 2001).

Available evidence suggests that rates of HAART discontinuation may be higher among

IDUs than in the general population (Demas et al., 1998; Murri et al., 2003; Palepu et al.,

2001). These rates of discontinuation indicate potentially adverse outcomes for individual

and public health due to the heightened risk for loss of virologic control and subsequent

viral rebound (Harrigan et al., 1999), and the development of drug resistance and the

transmission of resistant virus to others (Bangsberg et al., 2000; Deeks, 2001). While there

has been a rapidly growing body of literature addressing issues associated with adherence to

HAART, these studies have relied primarily on clinic-based samples or those who complete

follow-up surveys, and therefore instances of outright discontinuation of HAART are

generally not considered or characterized. As a result, little is known about the events or

characteristics that may predict discontinuation of HAART among population-based

samples of IDUs. Further, although psychosocial variables that are amenable to interven-

tion, such as self-efficacy and social support (Chesney et al., 2000; Gifford et al., 2000;

Gordillo et al., 1999; Kalichman et al., 2001; Singh et al., 1999; Tuldra et al., 2000) have

been examined in the adherence literature, these variables have not been studied in the

context of discontinuation of HAART, in particular among IDUs. Consequently, potential

psychosocial interventions for retaining IDUs in care have received little attention.

Therefore, the present study was undertaken to identify psychosocial characteristics

associated with discontinuation of HAART among IDUs, as well as self-reported reasons

for discontinuation, in a setting that delivers HAART and AIDS care free of charge.

Methods

The Vancouver Injection Drug Users’ Study (VIDUS)

Beginning in May 1996, persons who had injected illicit drugs at least once in the previous

month and resided in the Greater Vancouver region were recruited into VIDUS, a

prospective cohort study of injection drug users that has been described in detail previously

(Strathdee et al., 1997; Wood et al., 2001). Over 1,500 subjects have been recruited

through self-referral and street outreach efforts. Eligible subjects were those who had

injected illicit drugs at least once in the previous month, resided in the Greater Vancouver

area and provided written informed consent. All participants were informed of the nature of

the study and asked to sign a consent form that permitted linkages with external medical

records. At baseline and semi-annually, participants provided blood samples and completed

an interviewer-administered questionnaire. The questionnaire is designed to elicit demo-

graphic data and information about drug use, HIV risk behaviors and drug treatment.

Participants were reimbursed $20 for each study visit, at which time referrals were provided

for universal medical care, HIV/AIDS care and available drug and alcohol treatment. The

VIDUS study has ethical approval from the University of British Columbia/Providence

Health-care Office of Research Services. The present analysis was restricted to the follow-

up period occurring from 1 December 2001 to 30 November 2002.
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The HIV/AIDS Drug Treatment Program

The British Columbia Centre for Excellence in HIV/AIDS supports the province-wide

HIV/AIDS Drug Treatment Program (DTP) that distributes antiretroviral agents at no cost

to eligible HIV-infected individuals, andB/1% of eligible HIV-infected individuals obtain

antiretrovirals from outside the program (Strathdee et al., 1998). At the time of patient

enrollment physicians must complete a drug request enrollment form which acts as a legal

prescription and the DTP maintains information on the HIV-positive applicant, the follow-

up physician, past HIV-specific drug history, viral load, CD4 cell counts and current

medication requests. All HAART medications are stored within a centralized pharmacy and

the DTP maintains records of all medications that are dispensed.

HAART discontinuation among HIV-infected IDUs in the VIDUS study

These analyses were restricted to HIV-infected VIDUS participants who had taken or were

currently receiving HAART. Sociodemographic characteristics derived from the VIDUS

questionnaire and considered in the present analyses included: gender, age, recent

incarceration (overnight or longer), sex work involvement and unstable housing. Unstable

housing was defined as living in a single-room occupancy hotel, transitional living

arrangements or being homeless. Drug use and related behavioral variables considered in

the analyses included: frequent heroin injection, frequent cocaine injection, frequent crack

use and bingeing. All questions use the previous six months as a reference period (e.g., ‘In

the past six months, when you were using, which of the following drugs did you inject?’). As

in our previous work (Wood et al., 2002), persons who reported injecting cocaine or heroin

once or more per day were defined as frequent cocaine and frequent heroin users,

respectively. Individuals smoking crack once or more daily were considered to be frequent

crack users. The follow-up procedures also document if participants were currently on

methadone maintenance therapy.

Self-reported initiation, use and discontinuation of HAART were confirmed through a

confidential record linkage with the DTP. Individuals were considered to have discontinued

HAART if: (1) they had been prescribed HAART and picked up at least one prescription;

and (2) they reported that they were no longer taking HAART and DTP pharmacy

dispensation records confirmed that they had not picked up any components of their

HAART regimen for one month. Individuals who reported being taken off HAART by their

physicians were not defined as having discontinued in this analysis. Participants were also

asked to indicate reasons for discontinuing HAART from a list of possible responses,

including: being out of area, fed-up, sick with side effects, methadone interaction, was in

jail, and other reasons.

Adherence Self-efficacy Measure (ASEM)

We developed an eight-item adherence self-efficacy measure (ASEM) for use in the present

study. The items and response scales that were finalized after extensive piloting are

presented in Table I. As is common in the measurement of self-efficacy, items were tailored

to reflect the specific behaviors and skills under study (Bandura, 1997), and included six

items assessing adherence efficacy expectations and two items assessing self-regulatory

efficacy. Composite efficacy expectation and self-regulatory efficacy scores were calculated

by adding sub-scale scores and dividing the sum by the total number of sub-scale items.

Also included in Table I is an additional item that was developed to assess outcome
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expectations associated with HAART. The internal consistency reliability of the ASEM was

assessed using the study sample and found to be high (a�/0.82).

Self-reported social support was measured using the social support survey contained

within the Medical Outcome Studies (MOS) questionnaire (Sherbourne & Stewart, 1991).

The MOS Social Support Survey is a brief survey developed for patients with chronic

illnesses, and includes 19 items that focus on perceived availability of functional support.

The MOS Social Support Survey has undergone substantial psychometric validation and

was found to have high internal-consistency reliability, convergent and discriminate validity

(Sherbourne, 1991).

In this cross-sectional analysis, survey instruments and measures of HAART use were

applied during the same period (1 December 2001 to 30 November 2002). Descriptive and

univariate statistics were used to determine rates of discontinuation and factors associated

with discontinuation. All composite self-efficacy scores were transformed to a 0�/11 scale

format so that a one-point change in odds ratios reflected a one-point change on the

respective scales. Categorical and explanatory variables were analyzed using Pearson X2,

normally distributed continuous variables were analyzed using t-tests for independent

samples, and skewed continuous variables were analyzed using Mann-Whitney U tests. The

logistic regression model of factors associated with HAART discontinuation was fit by

adjusting for all variables that were statistically significant (p B/0.05) in univariate analyses.

All reported p values are two-sided.

Results

In total, 160 participants were eligible for the present analyses and returned for follow-up

during the study period. Of these participants, 91 (57%) were men and 69 (43%) were

women. The mean age was 39 years (SD�/7.04), with ages ranging from 26 to 56 years. In

total, 71 (44%) participants discontinued HAART, and 89 (56%) remained on HAART.

Table I. Descriptive statistics for Adherence Self-efficacy Measure and outcome expectation items.

Dimensions and item Mean SD

Efficacy expectations

Remember how many HIV pills you have to take 87.61 22.81

Remember to pick up prescription refills 83.39 26.31

Obtain the food you are supposed to take with your HIV medications 82.86 25.25

Arrange daily activities in order to take your HIV medications as directed 82.29 24.59

Remember to take your HIV medications at right time 72.91 27.81

Manage side effects that come with taking your HIV medications 70.55 30.23

Self-regulatory efficacy

Ability to take medications when dopesick ( i.e., in withdrawal) 61.27 38.89

Ability to take medications when using drugs 69.04 33.09

Outcome expectation

Taking HIV medications will make me feel sicker 57.04 37.61

For efficacy expectation and self-regulatory efficacy items participants were asked to indicate their level of

confidence in their ability to perform the specified behaviors. For the outcome expectation item, participants were

asked to indicate the extent to which they believed taking HIV medications would make them sicker. Responses

were given using an 11-point scale ranging from 0 to 100 (i.e., 0, 10, 20 . . . 100), with 0 anchored as ‘Can’t/

Couldn’t do it al all’ and 100 anchored as ‘Certain can/Could do it’ for efficacy expectation and self-regulatory

items, and with 0 anchored as ‘Certain it will happen’ and 100 anchored as ‘Certain it won’t happen’ for the

outcome expectation item.
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The descriptive statistics for the efficacy expectation, self-regulatory and outcome

expectation items are shown in Table I. As indicated, efficacy expectations pertaining to

one’s ability to manage side effects were lowest among participants (mean�/70.55, SD�/

30.23), and expectations pertaining to one’s ability to remember how many pills to take

were highest (mean�/87.61, SD�/22.81). The mean score for self-regulatory efficacy

concerning ‘dope sickness’ was 61.27 (SD�/38.89), while the mean score for self-

regulatory efficacy pertaining to drug use was 69.04 (SD�/33.09). The mean outcome

expectation score for the sample was 57.04 (SD�/37.61).

The univariate analysis of association between HAART discontinuation and socio-

demographic and drug use characteristics is shown in Table II. As indicated, younger age

(OR�/0.94 [95% CI: 0.9�/1.0]; p�/0.019), recent incarceration (OR�/4.50, [95% CI: 1.5�/

14.3]; p�/0.003) and frequent heroin use (OR�/3.70, [95% CI: 1.5�/9.0]; p�/0.003) were

associated with discontinuation of HAART.

The univariate analysis of association between HAART discontinuation and social

support, adherence efficacy expectations, self-regulatory efficacy and outcome expectations

is shown in Table III. As indicated, higher efficacy expectations (OR�/0.59, [95% CI: 0.4�/

0.7]; p B/0.001) and self-regulatory efficacy (OR�/0.82, [95% CI: 0.7�/0.9]; p B/0.001)

were negatively associated with discontinuation of HAART, while higher negative outcome

expectations were positively associated with discontinuation of HAART (OR�/1.35, [95%

CI: 1.2�/1.5]; p B/0.001).

The logistic regression analysis of factors associated with discontinuation of HAART is

shown in Table IV. Variables found to be negatively associated with discontinuation of

HAART included efficacy expectations (OR�/0.70, [95% CI: 0.5�/0.9]; p�/0.003) and

self-regulatory efficacy (OR�/0.86, [95% CI: 0.7�/0.9]; p�/0.050). Variables found to be

positively associated with discontinuation of HAART included negative outcome expecta-

tions (OR�/1.41, [95% CI: 1.2�/1.6]; p B/0.001) and recent incarceration (OR�/4.84,

[95% CI: 1.2�/18.7]; p�/0.022).

The analysis of self-reported reasons for discontinuing HAART indicated that the most

commonly cited reason for discontinuing HAART was being in jail, with 44% of

participants citing this reason. The second most commonly cited reason was problems

with side effects (41%). Reasons for discontinuing HAART that were cited by smaller

proportions of participants included: being fed-up with HAART (7%); interactions with

methadone (3%); and being ‘out of the area’ (1%).

Discussion

We found that 44% of HIV-positive IDUs had discontinued HAART during the study

period. The high rate of discontinuation of HAART reported here is consistent with

previous studies (Demas et al., 1998; Palepu et al., 2001) that have found that up to 50% of

IDUs surveyed had discontinued HAART. Factors independently and positively associated

with discontinuation of HAART included recent incarceration and negative outcome

expectations, while higher efficacy expectations and self-regulatory efficacy were negatively

associated with HAART discontinuation. The most frequently cited reasons for disconti-

nuation of HAART included incarceration and medication side effects.

While those IDUs who were recently incarcerated were highly likely to discontinue

HAART, it should be noted that this study reveals only an association between

incarceration in the past six months and HAART discontinuation, and therefore it is

difficult to determine whether HAART has been discontinued prior to, during or following
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incarceration. However, this finding is consistent with previous studies demonstrating high

rates of HAART discontinuation among those recently or currently incarcerated (Altice

et al., 2001; Palepu, 2001), and was further indicated by participants’ self-reports, as 43%

of participants cited being in jail as a reason for discontinuing HAART.

Canadian law requires that prisons provide inmates with essential health care (Jürgens,

1996), and evidence of effective delivery of HAART in prisons has been demonstrated

previously (White et al., 2001). However, it has been argued that the structural

characteristics of prisons and the associated routines make maintaining a HAART regimen

in prison challenging (de Bruyn, 1998). The dispensing intervals and dietary requirements

associated with some HAART may not be easily accommodated within prisons, and

prisoners may also be likely to miss medications if they go to court, are transferred or

released. A second explanation for this finding relates to HIV/AIDS-related discrimination.

Table II. Univariate analyses of study participants’ sociodemographic and drug use characteristics stratified by

those that did and did not discontinue HAART.

HAART discontinuation

Characteristic

No (n�/89)

n (%)

Yes (n�/71)

n (%)

Unadjusted

OR (95% CI) p

Mean age (range) 40 (26�/56) 37 (24�/55) 0.94 (0.9�/1.0) 0.019

Gender

Female 39 (43.8) 30 (42.2) 0.93 (0.5�/1.6) 0.842

Male 50 (56.2) 41 (57.8)

Unstable housing

Yes 36 (40.5) 40 (56.3) 1.90 (1.0�/3.6) 0.068

No 53 (59.5) 31 (43.7)

Recent incarceration*

Yes 5 (5.6) 15 (21.2) 4.50 (1.5�/4.3) 0.003

No 84 (94.4) 56 (78.8)

Sex work*

Yes 80 (89.9) 59 (83.1) 1.81 (0.7�/4.5) 0.206

No 9 (10.1) 12 (16.9)

Methadone use*

Yes 48 (53.9) 30 (42.2) 0.62 (0.3�/1.2) 0.142

No 41 (46.1) 41 (57.8)

Cocaine injection frequency*

]/1 per day 15 (16.9) 18 (25.4) 1.67 (0.8�/3.7) 0.187

B/1 per day 74 (83.1) 53 (74.6)

Heroin injection frequency*

]/1 per day 8 (9.0) 19 (26.7) 3.70 (1.5�/9.0) 0.003

B/1 per day 81 (91.0) 52 (73.3)

Crack use frequency*

]/1 per day 27 (30.3) 22 (31.0) 1.03 (0.5�/2.0) 0.930

B/1 per day 62 (69.6) 49 (69.0)

Bingeing*

Yes 14 (15.7) 15 (21.1) 1.43 (0.6�/3.2) 0.379

No 75 (84.3) 56 (78.9)

* refers to the last six months at time of interview.
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Many prisoners may avoid taking HAART in prison in an effort to conceal their HIV status.

It is well known that disclosure of HIV-positive status in prison settings can result in

significant negative consequences (e.g., intimidation, violence) for prisoners (de Bruyn,

1998), and HIV-positive prisoners have been known to voluntarily enter protective custody

to ensure their safety (Jürgens, 1996). Efforts should be made to ensure that HIV-positive

prisoners are given additional support designed to prevent premature discontinuation of

HAART. In particular, efforts should be made to ensure that HIV-positive prisoners receive

medications in a manner that preserves privacy and accommodates dietary requirements

and changes in prison routines.

The present findings also bear implications for interventions to prevent discontinuation

and promote adherence, as several psychological variables studied were found to be

associated with the discontinuation of HAART, including negative outcome expectations

concerning HAART. The specific outcome expectation explored pertained to the belief that

taking HAART will make one sicker. While concerns regarding negative outcomes of

HAART may seem odd in light of the observed efficacy of HAART and the fatal

consequences associated with untreated HIV disease, the side effects associated with

HAART are numerous, and in some instances rather severe (Heath et al., 2001). Outcome

expectations result from observed conditional relations between specific events and the

outcomes given actions produce (Bandura, 1986), and while the side effects associated with

HAARTare often experienced early in treatment, the clinical benefits are rarely experienced

in the short term, which may prompt premature discontinuation of therapy. This

interpretation is supported by our finding that a substantial proportion of participants

identified side effects as a reason for discontinuing HAART, as well as previous studies

demonstrating associations between side effects and adherence to HAART (Gifford et al.,

2000; Johnston-Roberts, 2000; Moatti et al., 2000).

Consistent with previous studies of adherence involving self-efficacy variables (Gifford

et al., 2000; Kalichman et al., 2001; Tuldra et al., 2000), efficacy expectations in this study

were found to be negatively associated with discontinuation of HAART. Self-assessments of

Table III. Univariate analyses of study participants’ self-efficacy, self-regulation, outcome expectation, and social

support scores stratified by those that did and did not discontinue HAART.

HAART discontinuation

Characteristic

No (n�/89)

Mean (SD)

Yes (n�/71)

Mean (SD)

Unadjusted

OR (95% CI) p

Efficacy expectations 87.6 (19.2) 70.5 (19.6) 0.59 (0.4�/0.7) B/0.001

Self-regulatory efficacy 68.4 (34.2) 46.6 (31.4) 0.82 (0.7�/0.9) B/0.001

Outcome expectation 26.1 (34.8) 65.3 (32.9) 1.35 (1.2�/1.5) B/0.001

Social support 56.8 (34.7) 65.8 (34.7) 1.01 (1.0�/1.2) 0.090

Table IV. Logistic regression analysis of factors associated with discontinuation of HAART.

AOR (95% CI) P

Age 0.99 (0.9�/1.1) 0.811

Frequent heroin injection 1.99 (0.6�/6.3) 0.243

Self-regulatory efficacy 0.86 (0.7�/0.9) 0.050

Efficacy expectations 0.70 (0.5�/0.9) 0.003

Outcome expectation 1.41 (1.2�/1.6) B/0.001

Recent incarceration 4.84 (1.2�/18.7) 0.022
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personal efficacy determine choice (O’Leary, 1985) and therefore decisions to continue

taking HAART, refill prescriptions, manage side effects and obtain required food are likely

mediated by efficacy expectations. Further, efficacy expectations determine effort,

persistence and coping exerted in the face of challenges (Bandura, 2001), and therefore

efficacy expectations likely affect individual persistence in managing medication side effects

and other challenges, including incarceration, conflicting daily routines, concerns regarding

privacy and discrimination. Self-regulatory efficacy was also negatively associated with

discontinuation of HAART. The specific dimensions of self-regulatory efficacy examined

were beliefs concerning one’s ability to take HAART as prescribed when using drugs or

when experiencing withdrawal from drugs (e.g., when ‘dopesick’). In the present study,

decisions concerning discontinuation of HAART may have been influenced by judgments

concerning the potential impact of drug use on maintaining a HAART regimen, as well as

individual ability to manage these impacts.

Interventions based on self-efficacy may help to prevent discontinuation of HAART. As

well, the psychosocial measures employed in this study, if administered prior to the

initiation of treatment, could be used to identify patients at risk of discontinuing HAART.

With respect to negative outcome expectations concerning HAART, psycho-educational

methods focused on providing accurate information about HIV disease progression, drug

resistance and the clinical effects of HAART should be employed to alter existing beliefs

about conditional relationships between HAART and health (Sorensen et al., 1998;

Williams, 1999). These approaches could also be supported through use of cognitive

restructuring techniques designed to identify and modify negative cognitions concerning

HAART and the related side effects (Farber & McDaniel, 1999).

Our study has several limitations. First, the cross-sectional nature of this study does not

allow for an investigation of causal relationships between the variables studied and the

outcome of interest. Likewise, because the adherence and psychosocial measures were

applied during the same period, the direction of the observed associations cannot be

inferred. Therefore, the associations noted in the present study should be further examined

in longitudinal analyses. Second, although HAART discontinuation was evaluated through

a linkage with the provincial pharmacies, the study relied primarily on self-report and

subjects were reimbursed for their participation, and therefore the results could be

susceptible to socially desirable reporting. Third, as discussed previously, the present study

reveals only an association between incarceration and HAART discontinuation. Whether

HAART has been discontinued prior to, during or following incarceration is unclear.

However, given that jail was cited as the most common reason for discontinuing HAART, it

is likely that HAART is being discontinued while participants are in jail, not after they are

released. Fourth, it should also be noted that due to the size of the sample there was a wide

range around some estimates. Nevertheless, despite the sample size, there was sufficient

statistical power to demonstrate large differences across several factors.

In summary, we found high rates of HAART discontinuation among HIV-positive IDUs.

Factors independently associated with HAART discontinuation included recent incarcera-

tion, negative outcome expectations, efficacy expectations and self-regulatory efficacy.

Given the findings from elsewhere in North America that 25% of all HIV-infected citizens

pass through a correctional facility in a given year (Hammett et al., 2002), research and

programmatic changes are urgently needed within prisons to better understand and

promote the optimal uptake of HAART among incarcerated HIV-positive IDUs. As well,

our study suggests that psychological constructs based on self-efficacy theory are germane
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to the understanding of HAART discontinuation and interventions that may promote

engagement in HIV care for this population.

Acknowledgements

The authors wish to thank all of the participants of the VIDUS project. Thomas Kerr’s

work on this study was supported through a Canadian Institutes for Health Research

Doctoral Training Award. Anita Palepu is supported by a Canadian Institute of Health

Research New Investigator Award. Evan Wood is supported by the Michael Smith

Foundation for Health Research. Robert Hogg is supported by the Michael Smith

Foundation for Health Research through a Career Investigator Award and by Canadian

Institutes of Health Research through an Investigator Award. We also thank Benita Yip,

Kathy Li, Bonnie Devlin, John Charette, Will Small, Kathy Churchill, Caitlin Johnston,

Robin Brooks, Steve Kain, Peter Vann and Nancy Laliberte for their research and

administrative assistance.

References

Altice, F. L., & Friedland, G. H. (1998). The era of adherence to HIV therapy. Annals of Internal Medicine , 129 (6),

503�/505.

Altice, F. L., Mostashari, F., & Friedland, G. H. (2001). Trust and the acceptance of and adherence to

antiretroviral therapy. Journal of Acquired Immune Deficiency Syndromes , 28 (1), 47�/58.

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. Englewood Cliffs, NJ: Prentice

Hall.

Bandura, A. (1997). Self-efficacy: The exercise of control . New York: Freeman.

Bandura, A. (2001). Social cognitive theory: An agentic perspective. Annual Review of Psychology, 52 , 1�/26.

Bangsberg, D. R., Hecht, F. M., Charlebois, E. D., Zolopa, A. R., Holodniy, M., Sheiner, L., et al. (2000).

Adherence to protease inhibitors, HIV-1 viral load, and development of drug resistance in an indigent

population. AIDS , 14 (4), 357�/366.

Chesney, M. A., Ickovics, J. R., Chambers, D. B., Gifford, A. L., Neidig, J., Zwickl, B., et al. (2000). Self-reported

adherence to antiretroviral medications among participants in HIV clinical trials: The AACTG adherence

instruments. Patient Care Committee & Adherence Working Group of the Outcomes Committee of the Adult

AIDS Clinical Trials Group (AACTG). AIDS Care , 12 (3), 255�/266.

de Bruyn, T. (1998). HIV/AIDS and discrimination: A discussion paper. Montreal: Canadian HIV/AIDS Legal

Network.

Deeks, S. G. (2001). International perspectives on antiretroviral resistance: Nonnucleoside reverse transcriptase

inhibitor resistance. Journal of Acquired Immune Deficiency Syndromes , 1 (26), s25�/s33.

Demas, P., Schoenbaum, E., Hirky, A. E., Wills, T. A., Doll, L. S., Hartel, D. M., & Klein, R. S. (1998). The

relationship of HIV treatment acceptance and adherence to psychological factors among injection drug users.

AIDS and Behavior , 2 (4), 283�/292.

Farber, E. W., & McDaniel, T. (1999). Assessment and psychotherapy practice implications of new combination

antiretroviral therapies for HIV disease. Professional Psychology Research and Practice , 30 (2), 173�/179.

Ferrando, S. J., Wall, T. L., Batki, S. L., & Sorensen, J. L. (1996). Psychiatric morbidity, illicit drug use and

adherence to zidovudine (AZT) among injection drug users with HIV disease. American Journal of Drug and

Alcohol Abuse , 22 (4), 475�/487.

Gifford, A. L., Bormann, J. E., Shively, M. J., Wright, B. C., Richman, D. D., & Bozzette, S. A. (2000). Predictors

of self-reported adherence and plasma HIV concentrations in patients on multidrug antiretroviral regimens.

Journal of Acquired Immune Deficiency Syndromes , 23 (5), 386�/395.

Gordillo, V., Amo, J., Soriano, V., & Gonzalez-Lahoz, J. (1999). Sociodemographic and psychological variables

influencing adherence to antiretroviral therapy. AIDS , 13 (13), 1763�/1769.

Hammer, S. M., Squires, K. E., Hughes, M. D., Grimes, J. M., Demeter, L. M., Currier, J. S., et al. (1997). A

controlled trial of two nucleoside analogues plus indinavir in persons with human immunodeficiency virus

infection and CD4 cell counts of 200 per cubic millimeter or less. AIDS Clinical Trials Group 320 Study Team.

New England Journal of Medicine , 337 (11), 725�/733.

HAART discontinuation among IDUs 547



Hammett, T. M., Harmon, M. P., & Rhodes, W. (2002). The burden of infectious disease among inmates of and

releasees from US correctional facilities, 1997. American Journal of Public Health , 92 (11), 1789�/1794.

Harrigan, P. R., Whaley, M., & Montaner, J. S. (1999). Rate of HIV-1 RNA rebound upon stopping antiretroviral

therapy. AIDS , 13 (8), F59�/F62.

Heath, K. V., Hogg, R. S., Chan, K., Harris, M., Monessori, V., O’Shaughnessy, M. V., et al. (2001).

Lipodystrophy-associated morphological, cholesterol, and triglyceride abnormalities in a population-based HIV/

AIDS treatment program. AIDS , 15 , 231�/239.

Hogg, R. S., Yip, B., Kully, C., Craib, K. J., O’Shaughnessy, M. V., Schechter, M. T., et al. (1999). Improved

survival among HIV-infected patients after initiation of triple-drug antiretroviral regimens. Canadian Medical

Association Journal , 160 (5), 659�/665.

Johnston-Roberts, K. M. (2000). Barriers to antiretroviral medication adherence in HIV-infected women. AIDS

Care , 12 (4), 377�/386.

Jürgens, R. (1996). HIV/AIDS in prisons: Final report. Montreal: Canadian HIV/AIDS Legal Network.

Kalichman, S. C., Rompa, D., DiFonzo, K., Simpson, D., Austin, J., Luke, W., et al. (2001). HIV treatment

adherence in women living with HIV/AIDS: Research based on the Information-Motivation-Behavioral Skills

model of health behavior. Journal of the Association of Nurses in AIDS Care , 12 (4), 58�/67.

Moatti, J. P., Carrieri, M. P., Spire, B., Gastaut, J. A., Cassuto, J. P., & Moreau, J. (2000). Adherence to HAART in

French HIV-infected injecting drug users: The contribution of buprenorphine drug maintenance treatment. The

Manif 2000 study group. AIDS , 14 (2), 151�/155.

Muma, R. D., Ross, M. W., Parcel, G. S., & Pollard, R. B. (1995). Zidovudine adherence among individuals with

HIV infection. AIDS Care , 7 (4), 439�/447.

Murri, R., Lepri, A. C., Phillips, A. N., Girardi, E., Nasti, G., Ferrara, S., et al. (2003). Access to antiretroviral

treatment, incidence of sustained therapy interruptions, and risk of clinical events according to sex: Evidence

from the I.Co.N.A. Study. Journal of Acquired Immune Deficiency Syndromes , 34 (2), 184�/190.

O’Leary, A. (1985). Self-efficacy and health. Behaviour Research & Therapy, 23 (4), 437�/451.

Palepu, A., Tyndall, M. W., Li, K., Yip, B., Hogg, R. S., O’Shaughnessy, M. V., Montaner, J. S. G., &

Schechter, M. (2001). Access and sustainability of antiretroviral therapy among injection drug users in

Vancouver. Canadian Journal of Infectious Diseases , Supp B , 32B.

Porter, K., Babiker, A., Bhaskaran, K., Darbyshire, J., Pezzotti, P., & Walker, A. S. (2003). Determinants of

survival following HIV-1 seroconversion after the introduction of HAART. Lancet , 362 (9392), 1267�/1274.

Sherbourne, C. D., & Stewart, A. L. (1991). The MOS social support survey. Social Science Medicine , 32 (6), 705�/

714.

Singh, N., Berman, S. M., Swindells, S., Justis, J. C., Mohr, J. A., Squier, C., & Wagener, M. M. (1999).

Adherence of human immunodeficiency virus-infected patients to antiretroviral therapy. Clinical Infectious

Diseases , 29 , 824�/830.

Singh, N., Squier, C., Sivek, C., Wagener, M., Nguyen, M. H., & Yu, V. L. (1996). Determinants of compliance

with antiretroviral therapy in patients with human immunodeficiency virus: Prospective assessment with

implications for enhancing compliance. AIDS Care , 8 (3), 261�/269.

Sorensen, J. L., Mascovich, A., Wall, T. L., DePhilippis, D., Batki, S. L., & Chesney, M. (1998). Medication

adherence strategies for drug abusers with HIV/AIDS. AIDS Care , 10 (3), 297�/312.

Strathdee, S. A., Palepu, A., Cornelisse, P. G., Yip, B., O’Shaughnessy, M. V., Montaner, J. S., et al. (1998).

Barriers to use of free antiretroviral therapy in injection drug users. Journal of the American Medical Association ,

280 (6), 547�/549.

Strathdee, S. A., Patrick, D. M., Currie, S. L., Cornelisse, P. G., Rekart, M. L., Montaner, J. S., et al. (1997).

Needle exchange is not enough: Lessons from the Vancouver injecting drug use study. AIDS , 11 (8), F59�/F65.

Tuldra, A., Fumaz, C. R., Ferrer, M. J., Bayes, R., Arno, A., Balague, M., et al. (2000). Prospective randomized

two-arm controlled study to determine the efficacy of a specific intervention to improve long-term adherence to

highly active antiretroviral therapy. Journal of Acquired Immune Deficiency Syndromes , 25 (3), 221�/228.

Wall, T. L., Sorenson, J. L., Batki, S. L., Delucchi, K. L., London, J. A., & Chesney, M. A. (1995). Adherence to

zidovudine (AZT) among HIV-infected methadone patients: A pilot study of supervised therapy and dispensing

compared to usual care. Drug and Alcohol Dependence , 37 , 261�/261.

White, M. C., Mehrotra, A., Menendez, E., Estes, M., Goldenson, J., & Tulsky, J. P. (2001). Jail inmates and HIV

care: Provision of antiretroviral therapy and Pneumocystis carinii pneumonia prophylaxis. International Journal

of STDs & AIDS , 12 (6), 380�/385.

Williams, A. B. (1999). Adherence to highly active antiretroviral therapy. Nursing Clinics of North America , 34 (1),

113�/129.

Wood, E., Montaner, J. S., Bangsberg, D., Tyndall, M. W., & Strathclee, S. (2003a). Expanding access to HIV

antiretroviral therapy to marginalized populations in the developed world. AIDS , 17 , 2419�/2427.

548 T. Kerr et al.



Wood, E., Montaner, J. S., Yip, B., Tyndall, M. W., Schechter, M. T., O’Shaughnessy, M. V., & Hogg, R. S.

(2003b). Adherence and plasma HIV RNA responses to highly active antiretroviral therapy among HIV-1

infected injection drug users. Canadian Medical Association Journal , 169 , 656�/661.

Wood, E., Tyndall, M. W., Spittal, P. M., Li, K., Hogg, R. S., Montaner, J. S., et al. (2002). Factors associated with

persistent high-risk syringe sharing in the presence of an established needle exchange program. AIDS , 16 (6),

941�/943.

Wood, E., Tyndall, M. W., Spittal, P. M., Li, K., Kerr, T., Hogg, R. S., et al. (2001). Unsafe injection practices in a

cohort of injection drug users in Vancouver: Could safer injecting rooms help? Canadian Medical Association

Journal , 165 (4), 405�/410.

HAART discontinuation among IDUs 549


