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Abstract

Introduction—Smokers with opioid use disorder (OUD) have little success with smoking
cessation, possibly due to interactions between nicotine and opioid receptor systems. Smokers
with OUD versus non-opioid substance use disorders (NOUD) have not been compared for
response to smoking treatment. Data to make this comparison came from our previous study of 12
weeks (plus dose run-up) of varenicline (VAR) versus 12 weeks of nicotine patch (NRT), in a
double-placebo design.

Methods—The current study reports secondary analyses comparing smokers with OUD (n = 47)
and NOUD (n = 90) on pretreatment smoking, alcohol and drug use, intolerance of physical
discomfort, smoking medication adherence, and 3- and 6-month smoking and substance use
outcomes (by VAR versus NRT).

Results—Smokers with OUD did not differ on pretreatment alcohol or smoking measures while
reporting significantly more drug use days. Smokers with OUD versus NOUD had significantly
fewer days adherent to VAR or placebo capsules but not to patches, and were more tolerant of
physical discomfort. While smoking and heavy drinking days at follow-ups did not differ by
diagnosis, smokers with OUD had significantly more drug use days in months 4-6 when assigned
to VAR (16.4 days) than to NRT (8.1 days).

Conclusions—NRT might be a better choice than VAR for smokers with OUD due to lower
adherence and more drug use days with VAR. However, this novel comparison of smoking
pharmacotherapy response in smokers with OUD versus NOUD needs to be confirmed with larger
numbers of participants.
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Introduction

About 80-90% of patients with opioid use disorder (OUD) smoke (e.g., Jamal, 2016;
Kalman, Morissette & George, 2005). Smokers with OUDs have markedly poor success
with smoking cessation, partly because smokers with OUD are notably non-adherent with
smoking medications (Miller & Sigmon, 2015; Parker et al, 2018). Smoking increases risk
of relapse to substances (Weinberger et al., 2017) while smoking treatment does not increase
drug or alcohol use days for smokers with substance use disorder (SUD) (e.g., Prochaska,
Delucchi, & Hall, 2004; Anthenelli et al., 2016), so treating smoking among people with
SUD may reduce both smoking- and substance-related health risks. Studies have not
investigated whether smokers with OUD fare worse in smoking cessation treatment than
smokers with non-opioid substance use disorders (NOUD) in terms of adherence with
smoking medications, smoking cessation outcomes or substance use outcomes. Any such
differences would suggest differential approaches to smoking treatment might be needed.
Two possible mechanisms for low cessation rates among smokers with OUD involve
intolerance for discomfort and interactions at the neuroreceptor level.

First, pain is reported as a critical motivation for opioid use (Weiss et al., 2014), smoking
and pain are highly comorbid (Ditre, Brandon, Zale, & Meagher, 2011), and nicotine has
pain-inhibitory effects via actions on a4p2 nicotine acetylcholinergic receptors (nAChR)
(Shanti & Shanti, 2014; Shi, Weingarten, Mantilla, Hooten, & Warner, 2010). Smokers with
OUD, while abstinent from opioids, may have less tolerance for the discomfort of smoking
abstinence than smokers with NOUD. The exception would be if medication-assisted
treatment (MAT) for OUD increases their ability to tolerate discomfort. Measures of
intolerance for physical discomfort, developed in the context of smoking treatment, include
measures of intolerance of both general physical discomfort (breath holding) and discomfort
from smoking abstinence. Smokers unable to tolerate holding their breath tend to relapse to
smoking more quickly (Brown, Lejuez, Kahler, & Strong, 2002; Hajek, Belcher, &
Stapleton, 1987; Hajek, 1991; West, Hajek, & Belcher, 1989), so breath-holding is a relevant
measure of intolerance for discomfort. Self-reported intolerance of the discomfort of
smoking abstinence on the Intolerance for Smoking Discomfort (IDQ-S) assessment
predicted worse smoking outcomes after treatment (Rohsenow et al., 2015). Length of
breath holding shares only 9% of variance with the IDQ-S Withdrawal Discomfort scale, and
33% of variance with the IDQ-S intolerance for physical discomfort scale (Sirota et al.,
2010; Sirota, Rohsenow, Dolan, Martin, & Kahler, 2013), so these measures assess different
aspects of intolerance for physical discomfort. Such measures have not been used to study
pain intolerance among people with OUD (except in a study of effects of Hepetitis C, Tsui et
al, 2011); studies of pain in that population usually use measures of pain perception instead
(e.g., Williams et al., 2014). To date, no study has compared intolerance for discomfort in
smokers with OUD versus NOUD, or has investigated the effects of types of smoking
cessation medications on intolerance for withdrawal discomfort among smokers with OUD.
If smokers with OUD are less able to tolerate the discomfort of smoking cessation, this
could have implications for differential use of medication or of cognitive-behavioral
strategies to increase acceptance or coping with the discomfort.
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The second possible mechanism for differential outcomes for smokers with OUD as opposed
to other SUDs involves the documented interactions between nicotine and the opioid system.
Among patients receiving MAT for OUD, smoking is dose-dependently and temporally-
related to MAT dose, suggesting that opioids increase the reinforcing effects of nicotine
(Patrick et al., 2014; Richter et al., 2007; Schmitz, Grabowski, Rhoades, 1994; Story &
Stark, 1991). In addition, endogenous opioid systems are implicated in nicotine withdrawal
and nicotine-reinforced responding (reviewed in D’Souza, 2016). Specifically, blockade of
mu opioid receptors has been found to exacerbate nicotine withdrawal symptoms in
preclinical and clinical studies and attenuate cue-induced reinstatement of nicotine-
reinforced responding (Malin et al., 1993; Krishnan-Sarin et al., 1999; Liu et al., 2009),
whereas kappa opioid receptor blockade attenuates withdrawal symptoms and attenuates
stress-induced reinstatement of nicotine-reinforced responding (Tejeda, Natividad, Orfila,
Torres, & O’Dell, 2012; Grella, Funk, Coen, Li, & L&, 2014). Preclinical studies have found
considerable overlap between the effects of nicotine and opiates in the dopamine (DA)
reward pathway (nucleus accumbens), with mu-opioids and nicotinic receptor blockade each
similarly inhibiting single-spike firing of DA neurons (Britt & McGehee, 2008).

Given the role of nAChRs in the opioid system, VAR and nicotine replacement therapy
(NRT) may have differential success among smokers with OUD. While NRT is a full agonist
across NAChRs, VAR is a partial agonist-antagonist at the a4p2 nAChR - it partially
substitutes for nicotine effects and partially blocks nicotine effects (Benowitz, 2009). While
neither NRT nor VAR provides the burst release of DA that optimally substitutes for the
positive reinforcing effects of nicotine from cigarettes, both reduce nicotine withdrawal
(Gonzales et al., 2006, Henningfield, 1995). VAR is more effective for smoking cessation
than NRT in smokers with or without psychiatric disorders (Anthenelli et al., 2016), is more
effective than NRT in smokers in SUD treatment (Rohsenow et al., 2017), and is more
effective than placebo but not more effective than NRT in patients on methadone (Nahvi,
Ning, Segal, Richter, & Arnsten, 2014). NRT’s full agonist effects across nAChRs may
provide differential effects from VAR’s partial agonist effect on one nAChR so that smokers
with OUD may respond differentially from smokers with NOUD, potentially receiving more
rewarding DA effects from the full nicotine agonist (NRT). Differential response would help
to guide clinicians in the choice of pharmacotherapies for smoking cessation.

In this study we report secondary analyses of our parent trial that compared VAR to NRT in
a double-placebo design for smokers in treatment for SUD (Rohsenow et al., 2017) in order
to investigate differential responses to smoking cessation intervention by diagnosis.
Participants diagnosed with OUD (regardless of comorbid SUDs) were compared to smokers
with any NOUD for adherence with study smoking medications, smoking outcomes, and
drug and/or heavy drinking outcomes at 3 and 6 months after starting smoking treatment
(end of treatment and follow-up). Because VAR and NRT could affect responses of smokers
with OUD versus NOUD differentially, interactions with smoking medication condition
were investigated for effects on smoking, alcohol use and drug use. In addition, since
smokers with OUD versus NOUD may differ in intolerance of physical discomfort,
diagnostic groups were compared for the IDQ-S Withdrawal Discomfort scale and length of
breath holding. We hypothesized that smokers with OUD would have lower medication
adherence, less smoking abstinence, more drug use days after treatment regardless of
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smoking medication type, and less tolerance for physical discomfort than smokers with
NOUD. Medication effects by diagnosis were exploratory. While VAR did not affect alcohol
outcomes in this study (Rohsenow et al., 2017), given interest in effects of VAR on alcohol
use (e.g., Litten et al., 2013; O’Malley et al., 2018), percent heavy drinking days was
analyzed separately from use of other substances to explore moderation of medication
effects by diagnosis.

2. Material and Methods

2.1.

Design, Medications, Overview of Procedures

Participants were drawn from a larger study (Rohsenow et al., 2017) in which smokers (10+
cigarettes per day [CPD]) in outpatient SUD treatment were randomized to 12 weeks of
VAR along with a placebo patch (n = 77), or of NRT (transdermal) along with capsules
containing placebo (n = 60); all started with 1 week of capsules (dose run-up or placebo).
The assigned smoking quit day was at the start of the 12 weeks. All were provided Brief
Advice to quit smoking, tailored for concerns of smokers in SUD treatment (up to 10
sessions). Motivation to quit smoking was not a criterion. (See Rohsenow et al., 2017, for
full inclusionary criteria and methods). Informed consent was followed by physical exam,
lab tests, and screening before entry into the study, with baseline assessment followed by urn
randomization stratified by gender, Fagerstrom Test for Cigarette Dependence (FTCD;
Fagerstrom, 2012; Heatherton, Kozlowski, Frecker, & Fagerstrom, 1991, formerly called
Fagerstrom Test for Nicotine Dependence) and history of major depressive disorder. All
procedures were approved by the Institutional Review Board of record.

A compounding pharmacy prepared capsules with VAR and matching placebo. The VAR
run-up was 0.5 mg/d for 3 mornings, then 1 mg/d (0.5 mg 2x/d) for 4 days; followed by the
full dose of 2 mg/d (1.0 mg 2x/d) for 12 weeks. Capsules with placebo were 1/day for 3
days, then 2/day for the rest of the 13 weeks. NRT was 21 mg/day for 4 weeks, 14 mg/day
for 4 weeks, and 7 mg/day for 4 weeks. Matching placebo patches were made by
Rejuvenation Labs, Inc., Midvale, UT. Patch use started after the 7-day lead-in, on the
assigned Quit Day.

2.2. Assessments

Research assistants conducting interviews were blind to condition. Assessment interviews
were conducted at baseline and Quit Day (7 days); within-treatment at 2, 5, and 9 weeks
after Quit Day; post-treatment (3 months), and follow-up (6 months) after the first capsule.
The subset of assessments used for these analyses are described. Diagnoses (current SUD,
current or past major depression) were made according to the Structured Clinical Interview
for DSM-IV-Patient version (First, Spitzer, Gibbon, & Williams, 1995). A 6-month Timeline
Followback (TLFB) interview (Brown et al., 1998; Ehrman & Robbins, 1994; Sobell &
Sobell, 1980) at baseline was scored for number of drug use days, heavy drinking days
(defined as =6/4 drinks/day for men/women [Flannery et al., 2002]), and CPD. A 30-day
drug use questionnaire was given at baseline for details about all illicit drugs used, for
description. NRT use was tracked by requiring used patches to be returned, and capsule
adherence was tracked by means of MEMSCaps (TM; Aardex) data. Breath carbon
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monoxide (CO) was collected using an EC50 Micro 111 Smokerlyzer® (Bedfont Scientific
Ltd, Kent UK). At 3 and 6 months, self-reported 7-day point-prevalence abstinence was
confirmed with a CO level <4 ppm and (if not using NRT) salivary cotinine level < 15 ng/ml
(Cropsey et al., 2014; Hughes et al., 2003; Perkins, Karelitz, & Jao, 2013). Missing smoking
data was counted as having smoked. Self-reports of drug abstinence required confirmation
by a urine drug screener (On Trak® test cups [Roche, Indianapolis, IN, USA) followed by
negative results using the enzyme multiplied immunoassay technique (EMIT), gas
chromatography and mass spectrometry).

Cigarette dependence pretreatment was based on FTCD score. The reliable and valid
Intolerance for Smoking Discomfort Questionnaire (IDQ-S) Withdrawal Intolerance scale
(Sirota et al., 2010; 2013), has 12 items Likert-rated from 1 (strongly disagree) to 5 (strongly
agree), scored using the mean of ratings. (Examples are “I cannot stand how | feel when |
need a cigarette;” “Going through nicotine withdrawal is more stress than | can tolerate.”)
Breath holding procedure (Hajek et al., 1987) asked participants to hold their breath as long
as possible, with time scored in seconds.

2.3. Statistical Analysis Methods

Variables were investigated for violations of normality. Number of drug use days and of
heavy drinking days at 3- and 6 months needed to be log transformed to correct skewness for
analyses, but untransformed values are displayed for easier interpretation. Positive
imputation was used for missing smoking data (per Higgins & Green, 2011). In the primary
outcome report, smoking outcomes, drug use days, and heavy drinking days were also re-
analyzed with multiple imputation, but the significance levels did not differ so the analyses
without multiple imputation were retained.

First, diagnostic conditions (OUD versus NOUD) were compared for baseline FTCD, CPD,
number of days with heavy drinking and number of days with any drug use in the past 180
days using t-tests. Demographic variables, number of counseling sessions, and follow-up
completion were also compared. Second, conditions were compared for number of days of
adherence with capsules (VAR vs. placebo), and number of days adherent with patch use
(nicotine vs. placebo), using two diagnosis by medication condition analyses of variance
(ANQOVA). Third, smoking outcomes between conditions were compared for CPD at 3 and 6
months using analysis of covariance (ANCOVA) covarying pretreatment CPD. A secondary
repeated measures ANOVA was used to determine whether CPD reduced from pretreatment
to 3 months. While there was insufficient power to investigate diagnosis as a moderator of
medication effects on smoking abstinence, chi square tests were used at 3 and 6 months to
compare rates of 7-day confirmed point-prevalence abstinence by diagnostic condition
(using Fisher’s exact test if any cell was < 5). Fourth, number of heavy drinking days and
number of drug use days were compared by diagnostic and medication conditions using 2 x
2 ANCOVAs at 3 and 6 months, covarying the baseline value of the dependent variable.
Simple effects tests within each diagnostic group were used when significant interaction
effects were found. Fifth, diagnostic groups were compared for breath holding time and
IDQ-S Withdrawal Intolerance scores. Because group differences were found for breath
holding time, a t-test by MAT was conducted within OUD, and this time was partially
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correlated with number of drug use days and CPD at 3 and 6 months while entering the
baseline value of the same dependent variable as a covariate, to see breath holding predicted
these outcomes.

3. Results
3.1. Baseline Differences and Medication Adherence by Diagnosis

All pretreatment variables by diagnostic condition are shown in Table 1. Criteria for more
than one substance of abuse were met by 90% of people with OUD, 47% of people with
NOUD (see Table 1 for details). Diagnostic groups did not differ significantly in proportion
receiving each study medication, in smoking variables or number of heavy drinking days.
Participants with OUD had significantly more drug use days pretreatment, were older, and
were more likely to be White, attended one fewer counseling sessions, and were less likely
to complete follow-up. Among those with OUD, in the 30 days pretreatment 23 (49%) used
heroin while 18 (38%) used other opiates (7 [15%] used no illicit drugs. Of people with
OUD, 7 (15%) were using methadone and 2 (4%) suboxone as MAT. Amphetamines,
hallucinogens or inhalants were used on less than 1 day across the sample, while
tranquilizers were used on M= 3.6 days (SD = 8.8) out of the last 30 days.

Smokers with OUD had significantly fewer days using the capsules (VAR or placebo) than
smokers with NOUDs, with no significant interaction with the content of the capsules. (See
Table 1.) However, diagnostic conditions did not differ significantly in number of days of
using the patches (NRT or placebo patches), again with no significant interaction with
whether the patches contained nicotine or not. In the parent trial (Rohsenow et al., 2017),
capsule use was collinear with patch use, r= .89, with no medication differences.

3.2. Smoking and Substance Use Outcomes

CPD did not differ significantly by diagnostic condition at 3 or 6 months. The repeated
measures ANOVA showed a significant reduction at 3 months, A1,84) = 144.42, p<.001, 3
month M= 6.3 CPD (SD = 6.7). At 3 months, while only 2 out of 47 participants with OUD
were abstinent from smoking compared to 10 out of 77 participants without OUD, this
difference was not significant by Fisher’s Exact Test (p < .13).

Alcohol and drug use data were obtained from 93 participants at 3 months (25 with OUD, 68
with NOUD), and from 80 participants at 6 months (20 with OUD, 60 with NOUD). Heavy
drinking occurred on M= 2.4 days (SD = 0.8) at 3 months and //= 3.4 days (SD=1.3) at 6
months. No significant main or interaction effects of diagnosis with medication were found
for heavy drinking. For number of drug use days, no significant effects were found 1-3
months, but for 4-6 months the interaction of diagnosis with medication was significant,
A1,75) =4.11, p< .046, partial ,72: .052. Simple effects tests showed a significant
medication effect only within the OUD condition, A1,76) = 5.18, p < .026; those on VAR
reported M = 16.4 days (SD = 32.0) while those on NRT reported 0.1 (SD = 5.7) days of
drug use from 4-6 months of follow-up. Participants with NOUD reported M = 3.8 (SD =
2.9) days of drug use.
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3.3. Intolerance for Discomfort

Participants with OUD held their breath significantly longer than participants with NOUD
(see Table 1) but did not differ significantly in IDQ-S Withdrawal Intolerance scores (#< 1).
Partial correlations of breath holding time with drug use days at 3 and 6 months, covarying
baseline drug use days, was not significant (trend at 3 months pr= -.16). Partial correlations
of breath holding time with CPD, covarying pretreatment CPD, were significant in the
expected direction at 3 months, pr=-.21, p< .036, but not at 6 months. Because it was
unexpected that participants with OUD held their breath about 6 s longer than other
participants, we explored whether use of MAT could account for these results. However, that
possibility was not supported, M = 40.1 s (SD = 21.4) for participants on MAT, M =41.7 s
(SD = 16.7) for participants with OUD not on MAT, #45) < 1.

4. Discussion

Smokers with OUD versus those with NOUD did not differ significantly in smoking
abstinence or cigarettes per day 3 and 6 months after starting smoking treatment. The non-
significantly greater abstinence after NRT than VAR is consistent with the same non-
significant differences found by Stein et al. (2013) in smokers with OUD. Studies reporting
less success with smoking treatment by smokers with OUD have used smokers with no SUD
as the comparison so this is the first study to find that smokers with OUD have similar
smoking treatment outcomes to smokers with other SUDs. Smokers with OUD versus
NOUD also did not differ significantly in pretreatment smoking rates or dependence.

However, when provided with VAR, the smokers with OUD had worse drug use outcomes
from 4 to 6 months than smokers with NOUD. Differences at outcome were not due to the
pretreatment differences in drug use (controlled in analyses), particularly since an interaction
with medication type was found. While preliminary due to the small number of participants,
this suggests that VAR may be a less favorable choice for smokers with OUD, particularly in
the absence of greater benefit to smoking cessation. Given known interactions between
nicotine and the opioid system at the receptor level, and given that NRT binds to more types
of nNAChRs than VAR does, it is possible to speculate that NRT dampens desire to use
opiates compared to VAR by stimulating more nAChRs. If so, then increasing the dose of
nicotine (e.g., double patches, adding spray) may be better for smokers with OUD. Results
need to be replicated with larger samples before treatment recommendations can be made.

Differences in drug use outcomes are not due to less ability to tolerate physical discomfort
since smokers with OUD had significantly greater ability to tolerate physical discomfort
than smokers with NOUD, and because ability to tolerate the discomfort of breath holding
did not predict drug use outcomes, similar to the lack of predictive value of intolerance of
anxiety (Baxley, Weinstock, Lustman, & Garner, 2019). However, greater breath holding
predicted a lower 3-month smoking rate, as found in studies of smokers in general (e.g.,
Hajek, 1991). The greater tolerance of breath-holding discomfort by smokers with OUD was
not accounted for by use of MAT. However, they could have had opioids in their systems at
baseline — they only needed to report no drug use starting the day before baseline and not
appear impaired. The results suggest that smokers with OUD are not in greater need of
behavioral approaches to help them tolerate discomfort as part of their smoking treatment.
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Patients with OUD are known to have poor adherence with medications in general (Miller &
Sigmon, 2015). In the present study, this effect was found to be specific to adherence to the
capsules (VAR or placebo), with which smokers with OUD were significantly less adherent
than smokers with NOUD. This was not accounted for by pharmacologic effects, since the
low adherence occurred across VAR and placebo capsules. Resistance to taking capsules that
might contain medication is possibly a form of “treatment fatigue”, which has been noted in
populations with chronic medical conditions (Claborn, Meier, Miller, & Leffingwell, 2015).
Since this resistance did not apply to patches, this may be another reason why NRT may be
preferable for smokers with OUD. It is possible that patch counts, being less reliable than
use of MEMS for the capsules, resulted in inflated estimates of adherence, although it is not
clear why this would be the case only for the patients with OUD not with other SUDs.

Limitations include that the number of smokers with OUD in this secondary analysis was
low so that some effects may not have been detected due to low power, most abused other
substances as well, and the results are limited to smokers with SUD recruited from the
community in one urban area. While this novel comparison of medications and intolerance
for discomfort between smokers with and without OUD is suggestive, it heeds repeating
with a larger number of patients and in other regions of the country.

5. Conclusions

Results of this study suggest that it may be preferable to offer smokers with OUD NRT
rather than VAR, given their lower adherence and more illicit drug use days during follow-
up when given VAR compared to NRT. However, given the small number of participants,
replication is needed with a larger number of patients before such recommendations can be
made. Smokers with OUD as opposed to hon-opiate SUDs otherwise did not differ
significantly in smoking outcomes after smoking treatment. The fact that smokers with OUD
were more, rather than less, able to tolerate physical discomfort indicates that providers do
not need to fear that the discomfort of nicotine withdrawal is likely to precipitate relapse in
these smokers. Given that smokers with OUD have not previously been compared to
smokers with NOUD for any of these outcomes, this line of research bears further
investigation.
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NOUD non-opioid substance use disorders
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VAR varenicline
CPD cigarettes per day
IDQ-S Intolerance for Smoking Discomfort
FTCD Fagerstrom Test for Cigarette Dependence
TLFB Timeline Followback
Cco Breath carbon monoxide
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HIGHLIGHTS

. Smokers with opiate vs. other substance use disorders had similar smoking
rates after treatment.

. Smokers with opiate use disorder were less adherent to medication capsules
but not to patches.

. Smokers with opiate use disorder had more drug use after treatment if they
took varenicline vs. patch.

. Patch may be a better choice than varenicline for smokers with opiate use

disorder for these reasons.
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Table 1:

Baseline Participant Characteristics and Treatment Adherence by Diagnostic Group: Opioid Use Disorder
(OUD) versus Any Other Substance Use Disorder (Non-OUD). Mean (SD) or N (Percentage)

Total (n = 137) OUD (n=47) Non-OUD (n =90)
N (%) or M (SD) N (%) or M (SD) N (%) or M (SD)

Randomized to varenicline/placebo patch (7, %) 77 (56%) 26 (55%) 51 (57%)
Male 72 (53%) 27 (57%) 45(50%)
Race

White/Caucasian 1 113 (83%) 43 (92%) 70 (78%)

Black/African American 21 (15%) 2 (4%) 19 (21%)

Asian/Pacific Islander or Multi-racial 3 (2%) 2 (4%) 1 (1%)
Hispanic 2 7 (5%) 4 (8%) 3 (3%)
Age 3 39.6 (10.1) 35.6 (10.1) 41.7 (9.5)
Years of education 12.3(2.2) 12.2(2.3) 12.4(2.2)
Cigarettes per day 19.5(7.4) 19.2 (9.4) 19.7 (10.9)
Fagerstrom Test for Cigarette Dependence 5.5(1.9) 5.26 (1.88) 5.56 (1.94)
Opiate use disorder 47 (34%) 47 (100%) 0 (0%)
Alcohol use disorder 99 (72%) 26 (55%) 73 (81%)
Marijuana use disorder 32 (23%) 15 (32%) 17 (19%)
Cocaine use disorder 83 (61%) 33 (70%) 50 (55%)
No. heavy drinking days 4 33.9(4.3) 25.1 (43.0) 38.5(52.9)
No. drug use days 45 21.9 (29.3) 60.4 (58.4) 28.7 (46.4)
Breath holding time (s) 6 37.3(15.8) 41.4 (17.4) 35.1 (14.4)
Days of capsules taken out of 91 possible 7 425(337) 34.8(326) 47.0(33.9)
Days of patches used out of 84 possible 34.4 (32.8) 28.6 (32.4) 37.7 (31.6)
Counseling sessions completed 8 4.2(25) 36(26) 45(23)

0, 0, 0,
Lost to follow-up or withdrew (3 months) 9.10 48 (35%) 24 (51%) 24 (27%)
0, 0, 0,

Lost to follow-up or withdrew (3 months) 91 57 (42%) 27 (57%) 30 (33%)

JWhite vs. non-white: Xz(l) =4.02, p<.045.

ZPer requirements of the National Institutes on Health, Hispanicity is an ethnic, not racial grouping, so Hispanics can be of any race.
31(135) =350, p<.001.

4Number of days out of 180 pretreatment days, using Timeline Followback.

51(76.97) =323, p<.002.

61(135) =227, p<.028.

7R1,132) = 4.06, p< .046, partial 72 = .03

81135) = 2.21, p< 025,
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gFor point-prevalence abstinence, positive imputation resulted in data from all participants being included in analyses
107(2(1) =8.07 p< .004.

11X2(1) =7.39 p< .007.
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