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ackground:Brief intervention is effective for alcohol misuse, but not adequately tested in the clinical setting with drug using patie
tudy tested the impact of a single, structured encounter targeting cessation of drug use, conducted between peer educators and ou
ocaine and heroin users screened in the context of a routine medical visit.
ethods:A randomized, controlled trial was conducted in inner-city teaching hospital outpatient clinics with 3 and 6 months follo
linded observers. Drug abstinence was documented by RIA hair testing. Analysis was limited to enrollees with drug-positive hair a
esults:Among 23,669 patients screened 5/98–11/00, 1232 (5%) were eligible, and 1175 enrolled. Enrollees (mean age 38 years

emale, 62% non-hispanic black, 23% hispanic, 46% homeless. Among those with positive hair at entry, the follow-up rate was
ntervention group was more likely to be abstinent than the control group for cocaine alone (22.3% versus 16.9%), heroin alone (40
0.6%), and both drugs (17.4% versus 12.8%), with adjusted OR of 1.51–1.57. Cocaine levels in hair were reduced by 29% for the i
roup and only 4% for the control group. Reductions in opiate levels were similar (29% versus 25%).
onclusions:Brief motivational intervention may help patients achieve abstinence from heroin and cocaine.
2004 Elsevier Ireland Ltd. All rights reserved.
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. Introduction

Cocaine and heroin use have an enormous personal and
ocial cost (ONDCP, 2000), and there is a need to iden-
ify practical methods that health care providers can use to
ssist patients to cut back or quit using illegal substances
SAMHSA, 2002). Brief motivational interventions, which
onsist of negotiation to facilitate positive behavior change,
ave been shown to be effective in a variety of medical set-

ings with alcohol abusers (Chafetz, 1962; D’Onofrio and
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E-mail address:ebernste@bu.edu (E. Bernstein).

Degutis, 2002; Gentillelo et al., 1999). A recent meta-analys
suggests an overall reduction of 56% in number of drinks.
effect size for motivational intervention of all types rang
from 0.25 to 0.57, with participants followed from 3 to
months (Burke et al., 2003). Motivational interventions fo
drug abuse have been employed most extensively with
viduals waiting for treatment or currently in treatment, w
contradictory results ranging from enhanced treatment
comes (Saunders et al., 1995; Stotts et al., 2001; Dono
et al., 2001) to no effect on either treatment entry rates
outcomes (Booth et al., 1998; Miller et al., 2003), and it is
difficult in any case to generalize results from individu
who are actively seeking treatment to outpatient clinic
tients who are not in contact with the treatment system.

376-8716/$ – see front matter © 2004 Elsevier Ireland Ltd. All rights reserved.
oi:10.1016/j.drugalcdep.2004.07.006
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Brief motivational interventions have been piloted with
out-of-treatment illicit drug users in the medical setting
(Dunn and Ries, 1997), but not yet adequately tested (Dunn
et al., 2001). In an initial descriptive study in an emergency
department (ED) setting (Bernstein et al., 1997), outreach
workers screened 7118 patients for substance abuse and pro-
vided brief motivational intervention and treatment referral to
1096. Among a subset of 245 patients followed for 3 months,
there was a 45% reduction in self-reported drug abuse severity
test (DAST) scores and a 50% rate of contact with substance
abuse treatment. These results were achieved by intervention-
ists who resembled the patients with whom they interacted
in three critical ways. First, they were african american and
hispanic, cape verdean and haitian, like most of our patients.
Second they were non-professionals, who could meet each
prospective participant as an equal. Third, they were them-
selves in recovery from cocaine and/or heroin for at least three
years or had grown up in a home dominated by substance.

Because these preliminary results were encouraging, a
randomized, controlled trial was developed to test the effec-
tiveness of a peer-delivered brief motivational intervention in
the medical setting. The goal of this study was to find out-
of-treatment cocaine and heroin users, and motivate them to
quit or cut back their illicit drug use. The study was lim-
ited to cocaine and heroin users, because other drugs such as
a not in
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(Dunn et al., 2001). For these reasons, we describe study
methods at some length, and the reader’s interpretation and
evaluation of study methods and results should be guided by
a careful consideration of these types of tradeoffs (Rollnick
et al., 2001).

3. Methods

We utilized a randomized controlled design to test the
effectiveness of a brief motivational intervention by peer ed-
ucators during a medical visit in an episodic care setting. The
goal of this intervention was to negotiate with heroin and co-
caine users to increase their commitment to reduce drug use,
and change drug-associated behaviors. The main outcome
measured in this study was abstinence from cocaine and/or
heroin at 6 months post-enrollment, as measured by radio-
immune assay of hair (RIA). Level of drug in hair was also
ascertained to document attempts to cut back on drug use. We
hypothesized that at the 6 month follow-up visit there would
be a reduction in drug use in the intervention group compared
to controls who had received only written advice. We would
have liked to use entry into treatment as a measurement out-
come, especially since we had access to a state database for
substance abuse treatment utilization. Unfortunately it was
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mphetamines, ecstasy, and the benzodiazepines are
eneral use in our patient population (<3% prevalence)

. Study structure: design issues

The study design we selected reflects the state of cu
nowledge in the field of addiction, as well as the need to
nce responsiveness to the concrete conditions of the
etting and sample with the aim of generalizeability of s
esults. For example, although urine testing would have

useful endpoint for this study, samples could not be
ected during the clinic visit because patients might lose
urn to see the doctor if they left the exam room to find a b
oom. Also the security necessary to prevent substitutio
dulteration of a urine sample (e.g. observed collectio

ess acceptable to patients in the medical setting than it i
reatment program. Because hair samples could be coll
n the exam room and kept tamper-proof, and provided a
ay window for drug use, hair was selected as a biochem
arker. Similarly, we opted to use peers as interventio

nstead of training physicians in this role, because of th
ersity of our population, the difficulty that physicians
ounter in crossing language and cultural barriers in ord
stablish trust, and the extreme pressures on providers

n our setting. Again, there is no decisive trial of peer in
ention against physician intervention to direct researc
hoice of intervention strategies. In the field of motivatio
ntervention, many models have been loosely applied,
xisting studies reflect the obstacles encountered in tryi
btain large, cohesive samples and maintain scientific
ot possible to use treatment entry as an endpoint, be
reatment resources available to our target population in
etting during the study period were so restricted that n
ers would be inadequate to discriminate differences;
9 of our enrollees had contact with treatment beyond d
ccording to the Massachusetts database (see Section4.6).

The trial was conducted from 5/98 to 11/00 in walk-in c
cs at Boston Medical Center (Urgent Care, Women’s cl
omeless clinic), an urban teaching hospital, where enro
resented for routine care of non-acute health problems
s respiratory infections, gastroenteritis, vaginal disch
anagement of hypertension, and diabetes. Five bilin

peers’ (experienced substance abuse outreach worker
ere themselves in recovery) were hired and individu
ssigned to separate roles to permit blinding; three wer

ected to be interventionists, and two were assigned a
earch assistants. The interventionist was trained to sc
etect, enroll, and intervene, and the research assist
ssess, follow and track enrollees. No crossover was pe

ed between these two roles. Training was intensive, sys
tic, and manual driven. Adherence to the intervention
emonstrated through role-plays with simulated patients
ervised patient interviews, and completion of a form
ach intervention patient that documented the elemen

he intervention (key phrases said by interventionist and
hrases elicited from enrollees).

.1. Sample selection

A sample size of 1175 was selected to provide po
or analysis. Patients were screened at episodic clinic
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its. Screening was universal, conducted privately in each pa-
tient cubicle, rather than limited to individuals presenting
with drug-related diagnoses. Inclusion criteria included age
— 18 years of age and older, and use of cocaine and/or heroin
use in the last 30 days (see instruments). Patients in drug
abuse treatment, in protective custody, or unable to speak
Spanish, Haitian Creole, Portuguese Creole or English were
excluded.

3.2. Enrollment

Eligible patients were offered enrollment in a study to
test the value of a brief conversation about their drug use.
A stringent informed consent process required orientation
to time and place, three item recall, and verbal paraphrase
of study requirements. This process also assured that drug
use at the time of enrollment did not interfere with abil-
ity to comprehend assessment questions. All patients re-
ceived breath analysis prior to signing consent forms. If
patients were intoxicated at the time that they were ap-
proached, study personnel waited until they were able to meet
these criteria and produce a negative breathalyzer test be-
fore proceeding. The Boston University School of Medicine
Institutional Review Board (IRB) approved the study pro-
tocol, and a certificate of confidentiality was obtained from
N
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is to change behavior, and how ready he or she is to enter
treatment.

3.3.2. Enrollment
Following enrollment, but prior to randomization, the peer

interventionist introduced participants to the research as-
sistant (RA) who administered the baseline assessment: an
abbreviated version of the addiction severity index (ASI),
which provides composite scores for medical, legal, employ-
ment, drug, alcohol, family, and psychological functioning
(McLellan et al., 1985; McLellan et al., 1992). They also
collected a hair sample (a half inch in length and the width
of a pencil lead), cut at the root from the crown of the head.
Samples were foil-wrapped and batch analyzed in a single
laboratory (Psychemedics®) and analyzed by radio immune
assay (RIA), with confirmation of opiate results by gas chro-
matography/mass spectrometry (GC/MS) (Baumgartner et
al., 1979; Welch et al., 1990; Cone et al., 1995). We utilized
RIA analysis of hair as an objective measure of drug use be-
cause it was less invasive than urine collection, has a window
of detection of 30 days versus 24–48 h for urine drug testing,
is resistant to attempts to substitute or counterfeit, and has
a high sensitivity and specificity (96% sensitivity and 100%
specificity, for cocaine (Callahan et al., 1992).

RAs were instructed in procedures for ASI administra-
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Patients were enrolled on the basis of self-report of

aine and heroin use. Criteria for inclusion in analy
owever, included confirmation of that self-report with b
hemical evidence of cocaine and heroin use in the
0 days (the time frame for hair analysis). This deci
as taken to assure the accuracy of the time frame
elf-reported use. Furthermore, the IRB required tha
xplain to patients prior to screening that they migh
ligible for a study about cocaine and heroin use, and
as concern that without biochemical confirmation th
ight be some instances of false report to obtain reimb
ent.

.3. Instruments and laboratory procedures

.3.1. Screening
Standard substance abuse screening questions for

ity and frequency in the last month were embedded
ealth needs history (Bernstein et al., 1997) along with the
uroquol scale, a general measure of health status (Gold and
uenning, 2002). Eligibility was determined on the bas
f current use and a score of≥3 (the established cut poi

or moderate severity) on the 10 item drug abuse sev
est (DAST), a standardized instrument for clinical scree
French et al., 2001; Skinner, 1982, 1995). A readiness t
hange ruler (Miller et al., 1999) was included in the scree
ng instrument along with the DAST for those individu
ho screened positive for cocaine and/or heroin use.
icture of a ruler has a simple scale of 1 (not ready) to 10 (
eady) on which the patient self-assesses how ready he
-

ion and hair sample collection during hands-on, on
orkshops conducted by trainers from the ASI Institut
hiladelphia and from the Psychemedics laboratory. Pe
ance of procedures was subsequently evaluated for q
y certified trainers.

.3.3. Follow-up instruments
The ASI was repeated at the three and 6 month fol

p, and a follow-up questionnaire was also administere
months a repeat hair sample was obtained. The follo

uestionnaire elicited self-report of referrals given, cont
ade with the treatment system, sources of support, and

eport of drugs used in the last 30 days.

.4. Randomization

After the assessment process at the baseline visit, th
ollee returned to the interventionist for random alloca
nto (1) an intervention group receiving the motivational
erview, active referrals, the written handout (a list of tr
ent sources) and a ten day follow-up phone call, or (

ontrol group receiving only the handout. Cards gener
y a computerized randomization program (in blocks of
ere sealed in opaque envelopes and used in numeric
er. Health care providers, RAs and enrollees were all bli

o randomization status. The interventionist, who knew
nrollee’s allocation, did not participate in the follow-up p
ess. Because the intervention consisted of a conversa
he end of an assessment process, enrollees were not
xplicitly aware of their own status.
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3.5. Intervention

The Control Group received only the handout from the in-
terventionist stating that “based on your screening responses,
you would benefit from help with your drug use.” This form
included a list of treatment options including detox, AA/NA,
acupuncture, residential treatment facilities, and harm reduc-
tion information about safe sex and needle exchange, but
there was no discussion about this information. Patients who
asked questions were encouraged to call the referral num-
ber of their choice. The Intervention Group received a semi-
scripted brief motivational interview delivered by a peer, a
substance abuse outreach worker in recovery. In addition to
this interview, semi-scripted and tailored to individual be-
havior, risks, culture, and language, participants in the in-
tervention group received referrals if desired, and a tele-
phone booster to in ten days, during which the intervention-
ist asked what had transpired and if any new referrals were
needed.

The brief motivational intervention, first developed in
1994 in consultation with Dr. Stephen Rollnick for Project
ASSERT in the ED (Bernstein et al., 1997), is a strategy to
assist patients to recognize and change behaviors that pose
significant health risks. Adherence to the intervention pro-
tocol was documented through use of a form requiring text
e
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3.7. Incentives

All participants received reimbursement for time and ef-
fort: US$ 15 at enrollment, US$ 25 for the first follow-up
visit, and US$ 35 for the second follow-up visit.

3.8. Data analyses

We calculated a recruitment goal of 1200 enrollees, which
would allow for 80% power to detect a 10% reduction in co-
caine and/or heroin levels, based on effect sizes obtained in
previous studies. This power calculation was based on results
obtained on composite ASI scores for drug use on a sample of
substance abusers from public inpatient facilities (Argeriou
et al., 1994). All enrollees completed their assigned interven-
tion.

At 6 months post-enrollment, we measured the percentage
of participants with 30 days of abstinence from both drugs,
from opiates only, and from cocaine only, by self-report and
by hair testing, limiting the analysis to those participants with
positive hair tests at enrollment who returned for follow-up at
6 months. Abstinence was defined per laboratory standard as
<5 ng/10 mg hair for cocaine and <2 ng/10 mg hair for opi-
ates. For reductions in the amount of drug present in hair
as evidenced by chemical analysis, we compared changes in
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The motivational interview involves the following ste

stablishing rapport, asking permission to discuss drug
loring the pros and cons of drug use, eliciting the gap

ween real and desired quality of life, and assessing read
o change on a ruler scaled from 1 (not ready) to 10 (rea
he peer interventionist negotiates an action plan base
xamples of the enrollee’s past successes in making beh
hange. Finally, the handout is provided. This part of the in
ention averages 20 min (range 10–45 min), and is comp
uring the course of clinical care for the problem that initia

he clinic visit, while the patient is waiting for the doctor or
ab results or medications. In a subsequent 5–10 min ‘boo
all, which occurs ten days later, the original interventio
eviews the action plan and negotiates alternative referr
ecessary.

.6. Follow-up

At 3 and 6 months enrollees returned for follow-up w
he RA to report drug use (repetition of the quantity
requency questions administered at baseline) and sp
ource of help if they had cut back or quit. The follow
isit at 3 months was designed primarily to permit a g
ollow-up rate at the 6-month interval, and the ASI was
eated at this time. Hair samples were obtained at th
onth visit only. RAs tracked no-shows using the hos

linic appointment system, and visited shelters and kn
ites for drug users, such as the fast food outlet in the ho
obby.
evels of cocaine from baseline to 6 months and conduc
imilar analysis of opiate levels. The amount of hair colle
rovided a 30-day window for use. Because we were i
sted in capturing crossover use (from heroin only at en
ocaine only at follow-up, or visa versa), we assayed for
rugs in all participants who were positive for either dru
aseline, and did not restrict our follow-up analysis to
rug of choice at entry.

We also asked patients at follow-up to record their c
acts with the substance abuse treatment system, and
rmed these reports through analysis of admissions for
tance abuse treatment recorded in the Massachusetts B
f Substance Abuse Services database.

SAS version 8.2 was used for performing statistical pr
ures. For participant demographics, thet test was used fo
omparison of measurement level data and the Pears�2

or categorical data. Odds ratios for the effect of interven
n drug use were calculated using logistic regression a
es for the categorical outcome of use versus abstinen
ocaine, for opiates, and for both drugs. GLM analysis
mployed to evaluate differences between intervention
ontrol groups in levels of cocaine and opiates at 6 mo
ontrolling for levels of cocaine and opiates at enrollm
hese analyses were then performed controlling for di
nces in randomized groups at baseline. For each of
nalyses a core model was stipulated, consisting of vari

or gender, race, age, Euroquol (health status) scores,
us psychiatric history, and randomization status. Varia
easuring educational level, drug route and drug pro

everity (DAST score at baseline, polydrug use, injec
rug use, baseline ASI drug score, and number of pre
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treatment episodes) and readiness to change were then added
in sequentially to identify potential confounders.

4. Results

During the course of the study, 23,669 patients were
screened for current cocaine and/or heroin use, 1232 or 5%
of patients screened at the clinic visit met eligibility crite-
ria, and 1175 or 95% of eligible patients were enrolled (see
Fig. 1). The 57 refusers (5%) were more likely than enrollees
to have some college education (33% versus 17%), and less
likely to have reported on the DAST that they neglected their
families (58% versus 82%) or engaged in illegal activities
due to their drug use (52% versus 83%). Scores for readi-
ness to change drug use were similar. For readiness to enter
treatment, however, enrollee scores were higher than scores

for refusers (6.0± 3.2 versus 4.7± 3.2,p = 0.003). Reasons
for refusal were too general to analyze (i.e. “too sick”, “too
tired”, “not interested”).

4.1. Enrollee characteristics

Demographic characteristics and substance abuse history
for the intervention and control groups at the time of enroll-
ment are described inTable 1. The intervention group was less
likely than the control group to be homeless, and more likely
to have health insurance. The mean ASI drug and medical
severity subscale score at the time of enrollment was higher
in the intervention than the control group.

Baseline ASI scores for our study group of Boston resi-
dents, who were not seeking treatment were higher for medi-
cal, legal, and psychiatric severity than ASI sub-scale scores
reported in a larger sample of 8900 Boston residents who
Fig. 1. Profile of a randomized contro
l trial through 6 months follow-up.
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Table 1
Demographic characteristics of participants at baseline by randomization status

Variables Intervention (n = 590) Control (n = 585)

Mean age (S.D.) 37.8 (8.3) 38.1 (8.2)
Female (%) 30.6 28.2

Race (%)
Black non-hispanic 61.5 62.5
White non-hispanic 13.8 14.6
Hispanic 24.1 22.3
Other 0.7 0.5

Education less than high school (%) 37.3 38.3
US Born (%) 81.4 82.4
Has health insurance coverage (%)* (Medicaid, Medicare, Managed Care or Private Insurance) 68.1 64.6
Homeless (%)* 42.9 48.7
Currently Working % 17.5 16.1
General health euroqol (S.D.) (scale 1–100) 60.4 (18.1) 61.3 (19.0)
Self report of psychiatric diagnosis (%)a,* 26.4 21.8
DAST Scores (S.D.): range 3–10 8.0 (1.7) 7.9 (1.8)
Readiness to change drug use (S.D.)b (scale 1–10) 7.0 (2.5) 7.0 (2.6)

Prior admissions for detox or substance abuse treatment
0 56.2 51.0
1 21.4 25.8
≥ 2 22.4 23.2

ASI subscores (range 0–1)
Medical* 0.59 (0.33) 0.54 (0.35)
Drug* 0.26 (0.13) 0.24 (0.14)
a Percent with prior psychiatric hospitalization or currently taking psychiatric medications for conditions not directly related to drug use, by self-report.
b The Rollnick Ruler, scaled 1–10: 0–3 = not ready; 4–6 = unsure; 7–10 = ready to change (Miller et al., 1999).
∗ p < 0.05.

were seeking treatment through three central intake units
(Leonhard et al., 2000). For the medical subscale, mean value
at intake was 0.56 for our study, versus 0.19 for patients enter-
ing treatment, while for the legal sub score it was 0.22 versus
0.15 and for psychiatric it was 0.33 versus 0.22.

Of the 1175 participants, 962 were followed at 6 months
(490 or 83% of the intervention group and 472 or 81% of
the control group). The proportion followed did not differ
by randomization status. Those followed were significantly
older (average age 38.2 compared to 36.7,p = 0.011), more
likely to be insured (47% versus 31%,p < 0.0001), black
(64% versus 51%,p = 0.001), more likely to have a previous
psychiatric history (26% versus 15%,p < 0.001), and more
likely to self-report the use of cocaine only (50% versus 45%,
p = 0.053) than those lost to follow-up.

4.2. Intervention adherence

Adherence to the intervention (i.e. no missing items) was
documented for 90% of the enrollees. Only 10% of forms
documenting the elements of the intervention were missing
a single item, but none were missing more than one item.
Outcomes (abstinence and mean drug level) did not differ by
interventionist.

4.3. Results of ‘booster’ telephone call to offer resources

be
r ess in

attempting to connect with treatment resources or their need
for other referrals. Fewer than 10% of the enrollees contacted
by phone requested new referrals.

4.4. Self-report of drug use

There was relatively good agreement between self-
reported use and biochemical test results at baseline (88%
sensitivity for self-report of cocaine use, as a screen for the
biochemical analysis result, and 90% for opiates). Only 6.8%
of those reporting cocaine or heroin use tested negative for
both cocaine and opiates, despite self-report of use during
the designated time frame. However, there was substantial
under-reporting of cocaine and/or heroin use at follow-up
(45% of participants reported no cocaine/opiate use, but only
18% tested negative for both substances, a 53% sensitivity for
cocaine, and a 32% sensitivity for opiate use). There were no
differences between intervention and control groups in the
proportion with biochemical evidence of use who reported
no use.

4.5. Biochemical analysis

4.5.1. Sample characteristics
Because of the over-reporting of use at baseline, we de-

c al
c
o lysis
Only 31% of enrollees in the intervention group could
eached at 10 days by telephone to evaluate their succ
ided to restrict eligibility to participants with biochemic
onfirmation at both baseline and at 6 months (n= 778 or 81%
f those followed). We restricted our sample for this ana
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Table 2
Biochemical confirmation of cocaine and heroin in hair: rates of abstinence at 6 months

Abstinent from Intervention group Control group ORa Adjusted ORb

Both cocaine and opiates
Number negative at 6 months 70 (17.4%) 48 (12.8%) 1.43 1.51
Number positive at study entry 403 375 (0.96, 2.13)p = 0.076 (0.98, 2.26)p = 0.052

Cocaine
Number negative at 6 months 84 (22.3%) 58 (16.9%) 1.42 1.51
Number positive at study entry 376 344 (0.98, 2.06)p = 0.065 (1.01, 2.24)p = 0.045

Opiates
Number negative at 6 months 76 (40.2%) 49 (30.6%) 1.52 1.57
Number positive at study entry 189 160 (0.98, 2.38)p = 0.063 (1.00, 2.47)p = 0.050
a Significance via the Chi-square test.
b Significance via logistic regression, model adjusted for variables that groups differed on at baseline (health insurance, homelessness).

to the 778 participants who tested cocaine or opiate positive at
baseline and had follow-up results available for comparison
(403 in the intervention group and 375 in the control group).
Among the 778 enrollees included in this analysis, the in-
tervention and control groups differed only in the proportion
with health insurance and the rate of homelessness. There
were no differences in baseline ASI scores or demographics
between those selected for this sample and those who were
excluded.

4.5.2. Abstinence from cocaine and/or heroin
Results are presented inTables 2–5. Among participants

in the intervention group, 22.3% were abstinent from co-
caine at 6 months post-intervention, compared to 16.9% of
the controls (adjusted OR 1.51; 95% CI 1.01, 2.24;p= 0.045).
A similar pattern held for opiate use, with abstinence from
opiates documented among 40.2% of the intervention group
compared to 30.6% of the controls (adjusted OR 1.57; 95%
CI 1.00, 2.47;p= 0.050). And for abstinence from both drugs,
17.4% of the intervention group participants were drug-free
compared to 12.8% of the control group (adjusted OR 1.51;
95% CI 0.98, 2.26;p = 0.052).

4.5.3. Drug crossover
At baseline, intervention and control groups were not dif-
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C vel (= 770)
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C
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rollees used cocaine only, 9% used opiates only, and 33% used
both. At follow-up, while there was a general move towards
abstinence, among those who were still using drugs there was
no difference between control and intervention group in type
of drug used, and no noticeable crossover between drugs. In
the intervention group 48% used cocaine only, 9% used opi-
ates only, 26% used both, and 17% were abstinent from both
drugs. In the control group, 48% used cocaine only, 9% used
opiates only, 29% used both, and 13% were abstinent from
both drugs. A significant crossover effect, i.e. a shift in type
of drug used from time one (enrollment) to time two (6 month
follow-up), could not be demonstrated.

4.5.4. Reduction in drug levels
Levels of cocaine and heroin in hair were, significantly

lower at follow-up than at enrollment for the group as a whole.
For cocaine, there was greater improvement in the interven-
tion group — 29% reduction versus a 4% reduction for the
control group (seeTable 3). When we used a logarithmic
adjustment to mediate the effects of outliers, the difference
between the intervention and control groups bordered on sig-
nificance (p = 0.058). For opiates, however, the difference
in mean log level between intervention and control groups
(29% versus 25%) was not significant.

In the logistic regression analysis, younger age, white and
H from
b cant
p

erent in the type of drug they used. Among enrollees in
ntervention group, 53% used cocaine only, 7% used op
nly, and 40% used both. In the control group, 49% of

able 3
hanges in cocaine and opiate levels in hair, adjusting for baseline len

At baseline

ocaine
Intervention group (n = 376) 616 ng/10 mg
Mean log value 5.19 (CI 5.02, 5.36)
Control group (n = 344) 485 ng/10 mg
Mean log value 5.24, CI (5.07, 5.40)

piates
Intervention group (n = 189) 26.4 ng/10 mg
Mean log value 2.81 (CI 2.66, 2.95)
Control group (n = 160) 30.7 ng/10 mg
Mean log value 2.93 (CI 2.77, 3.09)
At 6 months Differences due to randomiza

436 ng/10 mg p = 0.058
4.11 (CI 3.84, 4.37)

464 ng/10 mg
4.46 (CI 4.19, 4.72)

18.8 ng/10 mg p = 0.186
1.75 (CI 1.52, 1.99)

22.9 ng/10 mg
2.01 (CI 1.79, 2.31)

ispanic race, and the intervention predicted abstinence
oth drugs and from cocaine, but race was not a signifi
redictor for abstinence from opiates (seeTable 4). When
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Table 4
Core model: Predictors of abstinence from drug use

Variables From heroin and/or cocaine (n = 773) From cocaine (n = 716) From opiates (n = 347)

Adjusted OR 95% CI Adjusted OR 95% CI Adjusted OR 95% CI

Intervention 1.51† 0.98, 2.26 1.51* 1.01, 2.24 1.57† 1.00, 2.47
Sex, male 0.00 0.61, 1.55 1.12 0.72, 1.76 1.00 0.59, 1.70
White vs. black 3.13*** 1.58, 5.12 4.12*** 2.31, 7.33 0.76 0.38, 1.52
Hispanic vs. black 2.93*** 1.65, 4.46 4.32*** 2.69, 6.94 0.84 0.48, 1.46
Age (10 year difference) 0.71* 0.55, 0.98 0.78† 0.59, 1.02 0.74† 0.54, 1.00
Insurance 0.89 0.56, 1.39 0.93 0.63, 1.44 1.02 0.61, 1.71
Homelessness 1.40 0.92, 2.12 1.34 0.90, 2.00 1.22 0.77, 1.96
Euroquol (10 pt. difference) 0.95 0.85, 1.06 0.97 0.88, 1.08 0.89† 0.78, 1.02
Previous psychiatric history 1.00 0.58, 1.52 1.11 0.70, 1.74 1.08 0.64, 1.84

Age, euroquol included in the model as continuous variables.
∗ p < 0.05.

∗∗ p < .01.
∗∗∗ p < 0.001.
† p < 0.10.

variables related to education, drug use and drug problem
severity and readiness to change were added sequentially to
the core model (seeTable 5), the odds ratios for the interven-
tion effect were remarkably stable (a range of 1.44–1.53 for
abstinence from both drugs, 1.40–1.53 for abstinence from
cocaine, and 1.57–1.60 for abstinence from opiates).

4.6. Self-report of source of help

We examined self-report of source of help for those who
had biochemical evidence for achieving abstinence from both
drugs at 6 months (n = 118). Participants were free to choose
multiple responses. Among them, 49% of those who achieved
abstinence (as documented by absence of drug in hair) re-
ported being helped by study research staff, 50% by family,
68% by Alcoholics Anonymous AA) or Narcotics Anony-
mous (NA), 18% by doctor or nurse, 17% by courts, 54%

Table 5
Analysis of intermediate factors

Variables Either drug use (n = 773) Cocaine (n = 716) Opiates (n = 347)

Variable OR Intervention OR Variable OR Intervention OR Variable OR Intervention OR

Educational level 1.44 1.53* 1.30 1.51 1.17 1.57a

Drug use/severity variables
DAST 1.23** 1.49† 1.29*** 1.45† 1.17† 1.58*

2.4
0.6
2.6
1.6
3.6

R
2.6
1.6

ts at th e, value
v ale sc

3+. OR

by spiritual awakening, and 61% by substance abuse treat-
ment. These self-reported results did not differ by random-
ization status (37% of the control group reported any treat-
ment contact versus 39% of the intervention group). However,
among the 962 participants who were followed, ‘treatment’
consisted of detox-only for 90% of those who self-reported
contact with the treatment system. These self-report results
were confirmed by analysis of the Massachusetts state treat-
ment database, which records admissions to treatment fa-
cilities that receive Medicaid payments or other state reim-
bursement. Detox was not a road to treatment entry, because
of the sharp reduction in state-based insurance coverage for
substance abuse treatment resources during the study period.
Those who became abstinent by the 6 month follow-up visit
were no more likely to have entered detox or enrolled in
substance abuse treatment than those who had biochemical
evidence for cocaine or heroin (36% versus 38%).
Baseline opiate use 1.76* 1.44†

Polydrug use 0.84 1.50†

Injection drug use 1.96** 1.45†

Baseline ASI drug subscalea 1.44* 1.47†

#Recent treatment episodesb 1.70* 1.50†

eadiness
To changea 1.47† 1.52*

To enter treatmenta 1.27 1.45†

a Measurement covariates-ORs reflect differences between subjec
s. 5. For readiness to enter treatment, 9 vs. 3. for the ASI drug subsc

b Self-reported recent treatment episodes categorized as 0, 1 or 2,
∗ p < 0.05.

∗∗ p < 0.01.
∗∗∗ p < 0.001.
† p < 0.10.
6*** 1.42†

3* 1.49†

9*** 1.40 0.91 1.58*

9† 1.44† 0.94 1.60*

4*** 1.47† 0.84 1.57†

9*** 1.40 0.94 1.60*

9** 1.44† 0.84 1.57†

e 75th percentile vs. 25th percentile. For readiness to change drug uss of 10
ore, 0.34 vs. 0.15.

is for 3+ vs. 0.
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4.7. Changes in ASI scores

4.7.1. Baseline to 3 months
Data points were available for comparison for 454 inter-

vention group participants and 450 control group participants.
While there were significant improvements over time (from
baseline to 3 month follow-up) on all seven ASI subscales for
the group as a whole, there were no significant differences
between intervention and control groups.

4.7.2. Baseline to 6 months
Data points were available for comparison for 490 inter-

vention group participants and 472 control group participants.
Substantial improvements were noted for both the interven-
tion and control groups in all ASI subscale scores over time
(from baseline to 6 month follow-up). On the drug subscale
there was a strong trend toward greater improvement for the
intervention group (49% reduction versus 46% reduction for
the control group,p = 0.06), and there was greater improve-
ment in the medical subscale for the intervention group (56%
reduction versus 50% for the control group,p = 0.055).

5. Discussion
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self-report of improvements in drug use in this sample was
shown to be highly inflated. These ASI scores, based on self-
report, may also result from a desire to conform to social
expectations for improvement. There are a number of issues
to consider in interpreting these results.

When this study was originally planned, eligibility was
defined by self-report of heroin or cocaine use. We were sur-
prised to find, after enrollment and randomization, that 147
enrollees had no biochemical evidence for use of these drugs
in the last 30 days. There are two possible explanations for
this finding. Participants who were negative had either used
drug at a more distant time interval not reflected by testing,
or they had not used drug at all but had enrolled seeking
reimbursement for study participation. In order to avoid con-
taminating the study with individuals who did not qualify as
cocaine and heroin users and were therefore not appropriate
for the study, we decided to change the eligibility criterion
to presence of cocaine or heroin in hair. This study cannot,
therefore be considered as an ‘intent to treat’ design, and this
limitation may raise concerns about the generalizeability of
results. However, these subjects were dropped from analysis
strictly because of lack of eligibility, not because of their lack
of compliance with intervention or because of data collected
during follow-up.

Using the eligibility criterion of biochemical positivity at
b ants
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In this first large-scale randomized trial of intervent
n the clinical setting with out-of treatment cocaine a
eroin users, a brief but intense interaction was tested ag
creening and written advice and referral, which is actu
higher level of care than most patients in the U.S. act

eceive. Peer educators were able to recruit an appro
ample of eligible participants, follow uniform procedu
or assessment and randomization, conduct a standar
anual-driven brief negotiated interview and active refe
ith intervention group participants, and achieve a sub

ial follow-up rate at 3 and 6 months post-enrollment.
This study provides data on a diverse sample of 1175

sers. Despite the high level of risk and severity demonst
n the baseline ASI, after adjustment for baseline di
nces between the intervention and control groups, ther
between-group difference in abstinence rates of 5.4%

ocaine use, a between-group difference of 9.6% for he
se, and a between-group difference in abstinence ra
.6%. Brief motivational intervention appears to facilit
bstinence at 6 months, even in the absence of mea

ul contact with the treatment system, and for cocain
ppears to result in reduced mean drug levels compar
ontrols. This reduction in levels may represent real ef
o cut back. If so, concomitant reductions in associated h
nd other consequences of drug use could reasonab
xpected.

.1. Limitations and interpretation issues

Although ASI results suggest significant improveme
ver time for the entire sample, it must be remembered
,

aseline, we restricted the analysis to 778/1175 particip
ho provided hair for analysis at follow-up. This sample r

esented 66% of original enrollees if we had used self-re
s our criterion for eligibility, and 82% of those followed (s
ig. 1).

The intervention would have been more powerful if it h
een compared with controls under actual conditions of c
al practice rather than research structures. Assessmen
ivity, for example, may have minimized the effect size for
ntervention. The RAs administering the ASI observed
icipants thinking introspectively about several issues as
esponded to standard ASI questions. In particular, enro
ade a lot of exclamations as they added up the amou
rug used and the amount spent on drug, and the RAs rep

hat this particular consequence of drug use appeared to
big impact on a number of participants. If the ASI quest
o serve as a kind of drug and moral inventory for par
ants, then the ASI assessment might actually act as
f brief motivational intervention. If this is the case, the
trong intervention (the brief motivational intervention) w
eing tested against a weak intervention (the ASI). Di
nces between intervention and control might have eme
ore clearly if a non-assessed control group had bee

luded in the study design.
Furthermore, we did not believe that it was ethica

creen for a condition without providing at least a written
erral list. Therefore, the control group received much m
han is commonly provided (current practice versus best
ices) in many medical settings. In addition to the ASI,
ontrol group and the intervention group both received a
o-face screening interview (the health needs history)
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DAST, and finally advice to seek help along with a compre-
hensive treatment resource list.

There may also have been unavoidable effects from the
peer model. The peer educator and a peer research assistant
spent approximately 40 min with the control group and 60
min with the intervention group, except when active referral
was required to find placement for individuals in the inter-
vention group who requested treatment. Contact with the peer
educators, who themselves were role models of successful re-
covery, holding a status job in the hospital, may have served
as a powerful motivating example for both groups. In support
of this premise, it is important to note that among participants
who reported at follow-up that they had cut back or quit, a
similar percentage of the control and intervention groups re-
ported on follow-up that interacting with project link staff
helped them to reduce their drug use (55% in the control
group versus 59% in the intervention group, and 49% among
the subgroup of individuals from both control and interven-
tion groups who were abstinent). Participants were blinded,
of course, to their own group status, since enrollees in the
control group received a written handout that they might have
perceived to be an intervention. Moreover, the discordance
we found on follow-up between self report and hair analysis
may result from the participants’ desire to please peer re-
search assistants, and if so, could be interpreted as another
i eer
m ssme
i ense
p may
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i
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thank the peer educators and research assistants who con-
ducted the screenings, interviews and follow-ups, and the
individuals who volunteered their time to take part in the
study.
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