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Abstract

The purpose of this study was to compare substance involvement among psychiatrically hospitalized
adolescent smokers who had received motivational interviewing (MI) versus a brief advice (BA) for
smoking cessation. One hundred and ninety-one (191) adolescent smokers (62.3% female; 15.4 years
of age) were randomly assigned to M1 (n=116) or BA (n=75). All patients were assessed at baseline,
immediately after hospitalization, and at 1-, 3-, 6-, 9-, and 12-month follow-ups. Rates of substance
use in the MI condition during follow-up increased from a low of 8.2% (SD = 18.5) to a high of
15.4% (SD = 30.0) substance use days. Whereas in BA, substance use days increased from a low of
8.4% (SD = 20.8) to a high of 21.4% (SD = 35.2). The results of this study suggest that M, relative
to BA, for smoking cessation was associated with better substance use outcomes during the first six
months following psychiatric hospitalization among adolescents. This finding is consistent with
previous studies that have shown that smoking cessation does not have a detrimental effect on
substance abuse treatment outcomes among youth.
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1. Introduction

1.1. Comorbid smoking and alcohol and drug involvement among adolescents

Smoking and other substance involvement among adolescents continue to be a significant
public health problem in the United States. Twenty-two percent of high school seniors report
using an illicit drug, while even a greater number of teens have used alcohol (44%) in the last
month (Johnston, O’Malley, Bachman, & Schulenberg, December 11, 2007). In the same
survey, 22% of high school seniors reported using tobacco in the last month (Johnston et al.,
December 11, 2007). Significant impairments are associated with adolescent substance
involvement, such as poor academic functioning (e.g., (Brook, Stimmel, Zhang, & Brook,
2008), family dysfunction (e.g., (Dakof, 2000), health problems (Mertens, Flisher, Fleming,
& Weisner, 2007) and psychiatric comorbidity (e.g., (Deas & Brown, 2006).

In addition, there exists high comorbidity between smoking and other alcohol and drug
involvement in both adult and adolescent populations. For example, among adolescents in
substance abuse treatment, the majority of youth (66-85%) report currently smoking (Chun,
Guydish, & Chan, 2007; Myers & Brown, 1994). Similarly, among smoking adolescents in an
inpatient psychiatric treatment program, 74% also met criteria for an alcohol and/or drug use
disorder (Ramsey et al., 2003). Prospective studies have demonstrated that smoking increases
the risk for the onset of a substance use disorder among adolescents (Brook, Brook, Zhang,
Cohen, & Whiteman, 2002; Mathers, Toumbourou, Catalano, Williams, & Patton, 2006). In
addition, the reverse relationship also appears to exist with the progression of alcohol and drug
involvement in youth leading to initiation and increases in cigarette use (Ellickson, McGuigan,
& Klein, 2001).

1.2. Substance use outcomes after smoking cessation treatment

Traditionally, the treatment of individuals with comorbid nicotine and other substance
dependence has been focused on addressing what has often been considered the more serious
of the two, the alcohol and/or drug use problem (Battjes, 1988). In fact, most clinicians hesitated
to address smoking behavior for fear it would hinder substance use treatment efforts (Bobo,
1989). However, there is evidence to suggest that continued smoking is associated with poorer
substance abuse treatment outcomes among drug dependent adults (e.g., (Frosch, Shoptaw,
Nahom, & Jarvik, 2000). In addition, making a smoking quit attempt has also been associated
with greater days abstinent for alcohol and illicit drugs among individuals seeking substance
abuse treatment (Kohn, Tsoh, & Weisner, 2003). Among adolescents treated for substance
abuse, initial evidence also indicates that receiving a smoking cessation intervention may be
associated with better short-term outcomes (Myers & Prochaska, 2008). Therefore, the notion
that smoking treatment would negatively interfere with rates of substance involvement has not
received empirical support (Myers, 1999; Myers & Prochaska, 2008).

As a result, researchers have recently begun to make the argument that smoking treatment
could actually have a positive effect on substance use outcomes. For example, Burling and
colleagues (Burling, Burling, & Latini, 2001) stated that smoking cessation treatment, through
the encouragement of making lifestyle changes, promoting a sense of mastery and self-efficacy,
and practicing relapse prevention skills, could generalize to substance use. In a recent meta-
analysis, Prochaska and colleagues (Prochaska, Delucchi, & Hall, 2004) examined outcomes
of smoking cessation interventions from 19 randomized controlled trials with individuals in
addictions treatment or recovery. The results of the meta-analysis pointed toward the positive
effect of smoking cessation treatment which increased the likelihood of long-term abstinence
from alcohol and drugs by an average of 25%. Similarly, among adolescent populations, studies
have demonstrated that smoking interventions do not detrimentally influence substance use
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outcomes (Myers & Brown, 2005; Myers, Brown, & Kelly, 2000) and may actually be
beneficial (Myers & Prochaska, 2008).

1.3. The present study

This line of research, especially with adolescent populations, is relatively new. Most of the
previous studies have been conducted by presenting a smoking intervention to substance
abusing adult populations in treatment for alcohol and drug use problems. Much less is known
about the influence of smoking cessation programs on substance abusing adolescents who are
not specifically receiving treatment for alcohol and drug problems. The purpose of this study
was to compare substance involvement among adolescent smokers in a psychiatric inpatient
facility who had received either a motivational interviewing intervention or brief advice for
smoking cessation. Based on studies of smoking cessation for adults and youth in substance
abuse treatment, it was hypothesized that participants receiving the active (motivational
enhancement) smoking cessation intervention would evidence improved substance use
outcomes compared with those in the brief advice condition.

2. Method

2.1. Procedure

The study will be described only briefly as details of the study including recruitment, inclusion/
exclusion criteria, and follow-up rates are available in Brown, et al, (Brown et al., 2003).
Adolescent smokers ages 13-17 who were admitted to the inpatient psychiatric program were
recruited for participation in a smoking cessation study. All participants provided written assent
for study participation, and written consent was obtained from a parent or legal guardian.
Participants were assigned, by cohort, to treatment condition: Brief Advice (BA) or
Motivational Intervention (MI). Assignment to treatment condition was done in cohorts to
avoid potential intervention contamination during hospitalization. Between cohorts, no
recruitment occurred until study participants from the previous cohort had been discharged
from the hospital. The assignment of cohorts to treatment condition was determined randomly
before the initiation of the study. However, due to slower than anticipated participant flow,
recruitment was ended before all cohorts were completed, resulting in an imbalance in
participants in the two conditions. Twelve cohorts of 16 participants were completed. However,
one participant withdrew from the study during a period of non-recruitment between cohorts,
resulting in a total sample size of 191. Of these, 116 participants were assigned to motivational
intervention and 75 to brief advice.

All patients were assessed at baseline, immediately after hospitalization, and at 1-, 3-, 6-, 9-,
and 12-month follow-ups. The 3- and 9-month follow-ups were limited to the administration,
by telephone, of a 3-month timeline follow-back interview regarding smoking. All assessments
were completed by bachelors level research assistants who were unaware of participants’
treatment condition. We completed follow-ups with 94%, 95%, 92%, 93% and 91% of
participants at the 1-, 3-, 6-, 9-, and 12-month follow-ups respectively. Rates of missing data
were not significantly different across MI and BA conditions.

2.2. Participants

A total of 1099 patients were screened for possible recruitment into a randomized clinical trial
for smoking cessation from February 1998 to April 2001. Of these 1099 patients, 533 were
either non-smokers or did not smoke weekly and therefore did not meet the study’s smoking
inclusion criterion. Additional patients were excluded because of recent violent behavior (n
=46), current psychotic disorders (n = 58), current participation in another study (n = 28),
uncertain guardianship status (n = 21), language incompatibility (n = 16), having a sibling in
the study (n = 11), significant cognitive impairment (n = 7), residing too far away to complete
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follow up assessments (n = 6), or for hearing impairment (n = 4). Of the 369 patients who
appeared to meet all of the eligibility criteria (pending confirmation with interview for
psychiatric diagnosis), 147 refused study participation. The parents of 11 patients refused to
allow their children to participate, and an additional 20 patients withdrew from the study before
completing the baseline assessment battery.

The final study sample (n = 191) consisted of 62.3% female and 37.7% male participants. The
mean age of participants was 15.4 years, of whom 94.8% were white, 1.6% Hispanic/Latino,
0% African American, and 3.6% of other ethnicities. Participants on average reported that they
first smoked a cigarette before age 11 [Mean (SD) 10.85 (2.20)]. During the three months
before hospitalization, participants smoked on an average of 91.19 (18.63)% of the days and
smoked an average of 14.48 (9.37) cigarettes on smoking days. About 64% (63.9%) of the
sample (n = 122) were daily smokers. Participants had a mean (SD) score of 4.9 (1.82) on the
Fagerstrom tolerance questionnaire, modified for use with adolescents, and 68.6% (n = 131)
met DSM-1V criteria for nicotine dependence. The mean (SD) length of participants’ inpatient
hospital stay was 9.11 (7.11) days. Demographic, diagnostic, smoking, and substance use
characteristics are presented by treatment group in Table 1.

2.3. Treatment Conditions

Motivational Interviewing Condition (MI)—The MI treatment consisted of two 45-
minute individual sessions that occurred while the patient was hospitalized, in addition to
comprehensive self-help materials, and up to 6 brief telephone sessions for the patient during
the 6 months following discharge from the hospital. The Ml intervention also involved a parent
intervention component, which consisted of up to 4 brief telephone counseling sessions over
the same time period.

Brief Advice (BA)—Consistent with AHCPR guidelines (Fiore et al., 1996), participants in
the BA condition received 5-10 minutes of advice to quit smoking, delivered by one of the
study therapists and received limited self-help materials. The therapist firmly and clearly
advised the patient to quit smoking, discussed some of the health effects of smoking, and
provided information to assist in a quit attempt.

Interventions were delivered by doctoral level clinical psychologists and post-doctoral
psychology fellows, according to written therapist manuals under the supervision of the senior
author. Therapists were crossed with treatment conditions, such that they provided intervention
in both conditions.

2.4. Measures

Timeline Followback (TLFB)—TLFB procedures (Sobell & Sobell, 1996) were used to
assess number of cigarettes smoked, number of standard alcoholic drinks consumed, and
classes of illicit substances used for each of the 90 days preceding hospitalization and at each
follow-up going back to the point of last study interview. The TLFB has strong reliability and
validity in adult substance users (Sobell & Sobell, 1996), adult smokers (Brown et al., 1998),
and adolescent smokers (Lewis-Esquerre et al., 2005). The TLFB at baseline covered the 3
months prior to hospitalization; TLFB at follow-ups assessed substance use since the previous
assessment. Monthly averages for substance use were computed only using days when
participants were not in an environment that restricted them from smoking or using substances.

Columbia-Diagnostic Interview Schedule for Children (C-DISC)—The C-DISC
(Costello, Edelbrock, Duncan, Kalas, & Klaric, 1984) was used to determine the diagnostic
status of study participants. The C-DISC is a reliable and valid structured interview (Costello
et al., 1984; Weinstein, Noam, Grimes, Stone, & Schwab-Stone, 1990) that assesses DSM-1V
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(Association, 1994) diagnoses of psychopathology for children and adolescents. Using results
from the C-DISC, we collapsed diagnoses into four groups: mood disorders (n = 84), anxiety
disorders (n = 105), disruptive behavioral disorders including attention deficit hyperactivity
disorder (n = 150), and substance related disorders (n = 136).

Problem Involvement with Chemicals (PIC)—The PIC is a 29-item measure included
as part of the Personal Experience Screening Questionnaire (Winters, 1992). Items are rated
on a 4-point Likert scale and summed for a total score. The PIC has demonstrated reliability,
test-retest stability, and good predictive validity (Winters, 1992). In the current sample, the
PIC was highly internally consistent (alpha=.93) with a mean of 64.75 (SD = 24.43).

2.5. Statistical Analyses

3. Results

We first examined treatment group differences in the frequency of substance use during 12
months after discharge from Butler Hospital. We then conducted generalized linear mixed
modeling (GLMM) to test group differences in the frequency of post-hospital substance use.
In these analyses, we examined demographic variables (age and gender), diagnostic categories,
and substance use problems as potential covariates. The addition of relevant covariates that
have an association with substance use outcomes would increase statistical power even if they
were not significantly related to treatment condition.

Participants did not differ significantly by treatment condition on age, gender, substance use
problems, percentage of days using substances, or hospital length of stay (p’s > .10). Rates of
diagnostic categories also did not differ across M1 and BA treatment conditions, p’s > .60.

3.1. Substance Use Outcomes

Figure 1 demonstrates the significant reduction in substance use from the baseline assessment
(assessment 0) to the period following hospital discharge in both MI and BA conditions. The
frequency of days with substance use in the M1 condition during follow-up increased from a
low of 8.2% (SD = 18.5) of possible substance use days in month 2 to a high of 15.4% (SD =
30.0) in month 12. In BA, substance use days increased rapidly from a low of 8.4% (SD = 20.8)
in month 1 to a high of 21.4% (SD = 35.2) in month 4 before stabilizing between 17 and 21%
in months 5 to 12. (See Figure 1). For data analysis, an arcsine transformation was used to
correct skewness with these data.

Generalized linear mixed modeling (Pinheiro & Bates, 2000) was used to examine group
difference in rate of substance use over the 12 months of follow-up. We included randomized
participants who provided valid timeline data for follow-up months (n = 186). Differences in
the rates of substance use over time are apparent in Figure 1. In fitting models, we first evaluated
the significance of individual differences in rates of substance use over time using a likelihood
ratio test (LRT) of nested models fit with maximum likelihood methods with and without a
random effect for time. The LRT suggested including (X2 =246.7, df=1, p < 0.001) a random
effect to allow individuals to vary in their levels of substance use over time. In these models,
we examined the set of potential covariates including age, gender, diagnostic comorbidity, and
level of substance use problems. Initial models did not support a relationship between the
presence of an affective disorder (p > 0.10) and substance use outcomes. Further, when
considered together with the continuous measure of substance use problems, substance use
diagnosis was not related to substance use outcomes (B = 0.06, SE = 0.6, p > 0.29) and was
not considered further. The final set of model terms included the frequency of substance use
at baseline, age, gender, anxiety and disruptive behavioral disorder diagnoses, and substance
use problems as covariates along with the linear effect of time and the main effect of treatment
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condition. Examination of Figure 1 suggested that in the BA condition, substance use rates
rapidly increased and then stabilized over the 12-months after hospitalization while rates of
substance use only slightly increased in the MI condition. Therefore, we included model terms
that reflected both the linear (B =0.02, SE =0.01, p <0.02) and quadratic (B =—0.001, SE =0.001,
p <0.05) effects of time. Results indicated that more frequent substance use (B = .10, SE = .03,
p <.002) and more substance use problems (B = .07, SE = .03, p < .03) at baseline as well as
having a disruptive behavioral disorder (B = 0.15, SE = 0.06, p <.01) were significantly related
to more frequent substance use during follow-up. Girls (B =0.09, SE =0.05, p <0.07) and teens
with an anxiety disorder (B =—0.10, SE =0.05, p <0.08) both had trend-level associations with
substance use outcomes. Averaged across the 12 months of follow-up, there was no overall
difference in the frequency of substance use between individuals in MI and BA conditions
(B =—.04, SE = .05, p > .25). When added to the model in a final step, the quadratic effect of
time did not suggest a significant interaction with condition across the full 12-months of follow
(B =.001, SE =.001, p > .30).

Although no overall main effect for M1 was supported for the full 12-months of follow-up, in
post-hoc analyses, we explored whether the effect of Ml in potentially preventing the escalation
of substance use that was observed during the initial months after discharge was statistically
significant. Follow-up analyses of the first six-months proceeded by adding the standard set
of covariates as above along with treatment condition and the linear and quadratic effects of
time. Results indicated there was no overall main effect of condition, (B = .07, SE=.07,p>.
05). As a next step we entered the 2-way interactions of treatment with time. Significant
interactions of condition and the linear (B = 0.07, SE = 0.04, p <.05) and quadratic effect of
time (B = 0.02, SE = .006, p < .01) was observed suggesting a significant effect of Ml in
preventing an increase in substance use during the first six-months following hospitalization.

4. Discussion

The results of this study suggest that receiving an Ml intervention, relative to BA, for smoking
cessation was associated with better substance use outcomes during the first six months
following psychiatric inpatient treatment among adolescents. Specifically, receiving Ml for
smoking cessation rather than BA served to prevent an increase in substance abuse among
adolescents during this early time period following hospital discharge. This finding is
consistent with previous studies that have shown that encouraging attempts at smoking
cessation does not have a detrimental effect on substance abuse treatment outcomes among
youth,

Unexpectedly, the MI smoking cessation intervention, compared to BA, in this study was not
related to improved smoking outcomes or deceased smoking levels. Overall, nearly one-half
of participants (49%) made quit attempts of at least 24 hours in both conditions (Brown et al.,
2003). Our results were similar to other trials demonstrating small and statistically non-
significant effects of MI on smoking behavior. However, pooled evaluation of clinical trials
among adolescents has provided some evidence that Ml for teen smoking may be effective at
increasing quit attempts and reducing smoking levels (Colby et al., 1998; Woodruff, Edwards,
Conway, & Elliott, 2001). Because smoking and substance use are highly correlated, the
expectation would be that any decreases in smoking attributable to Ml in this study would be
associated with decreases in substance involvement. Therefore, the limited effect of the
intervention for smoking outcomes in this sample, coupled with the improvements in substance
involvement, is somewhat surprising.

There may exist several explanations for why a Ml intervention for smoking would be
associated with better outcomes for substance use but not smoking among adolescents.
Substance use was quite high in this population and was frequently cited as an initial
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impediment to successful smoking cessation. Often teens selected to focus on change plans
during the Ml intervention that included behavior related to sustaining changes in substance
use behavior. These initial changes could explain the differential effects of Ml and BA as no
opportunity to discuss substance use was provided in the BA intervention. We did not anticipate
this possibility and were unable to evaluate this possibility in the current study. An ongoing
trial is evaluating the effectiveness of a Ml intervention focusing on facilitating changes in
substance use among psychiatric inpatient adolescents.

The beneficial effects on substance use may also derive from the type of intervention employed
(i.e., MI). As described by Baer and Peterson (Baer & Peterson, 2002), motivational
interviewing may be particularly well-suited for use with teens. Adolescence is a
developmental period characterized by the need to develop autonomy and individuation, as
well as the tendency to question and resist authority figures. It is also a time characterized by
ambivalence, in terms of risk behaviors, identity and roles. Adolescents are most likely to
respond well to a style that respects their autonomy, provides choices and not only
acknowledges ambivalence, but actually capitalizes upon it to decrease resistance and develop
motivation for change. Therefore, the therapeutic process of motivational techniques in general
may be sufficient to result in increased motivation for change, irrespective of target behavior.

Although there have only been a few M| studies with adolescent populations, there is increasing
evidence that Ml interventions may be effective for substance abusing youth. For example, the
efficacy of brief MI was evaluated to reduce alcohol-related consequences among adolescents
(N=94) treated in a hospital emergency room (ER) following an alcohol-related event (Monti
et al., 1999). At 6-month follow-up, adolescents who received MI showed a 32% reduction in
drinking and driving and had half the occurrence of alcohol-related injuries as compared to
adolescents receiving standard care. In a pilot study of the Adolescent Cannabis Check-up
utilizing a motivational interviewing style, reductions in the quantity and frequency of
marijuana were maintained 6 months later (Martin, Copeland, & Swift, 2005). Further, recent
reviews of the literature (Grenard, Ames, Pentz, & Sussman, 2006; Tevyaw & Monti, 2004)
have each concluded that motivational interviewing may be an effective intervention strategy
for reducing alcohol and drug use.

Lastly, the results of this study may not be entirely unique. Bobo and colleagues (Bobo,
Mcllvain, Lando, Walker, & Leed-Kelly, 1998) conducted a randomized community
intervention trial examining the effect of smoking cessation counseling on recovery from
alcoholism. Their smoking intervention consisted of four 10-15 minute sessions of
individualized counseling based on the readiness to change model. They compared the
intervention administered to adults in several residential substance abuse treatment programs
to usual care in matched control sites. While they found both moderate and heavy drinking
rates were reduced in the intervention group, they did not find a treatment effect for tobacco
quit rates. The investigators explained the finding by stating that they may not have been
powered to detect an effect of the intervention on smoking and that low-intensity tobacco
interventions may not be sufficient to demonstrate high quit rates. While this explanation may
be true, several of our above-proposed hypotheses (e.g. perceived harmfulness of smoking
relative to alcohol and drug use) may have also contributed to their finding.

Study limitations include the lack of a no treatment control, without which we cannot state
with certainty that MI for smoking cessation was preferable to no treatment at all. Also, the
same therapists delivered both the MI and BA interventions. Despite the interventions being
carefully scripted per written therapist manuals and therapists receiving weekly supervision,
we cannot rule out the possibility that therapist bias may have favored the Ml over the BA
condition. Nonetheless we expect this possibility to be remote as we did not observe significant
differences in tobacco use outcomes across the two conditions (Brown et al., 2003) and it is
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not clear that substance use outcomes would have been impacted. Finally, we cannot assume
causality or rule out other possible explanations for study findings. Other therapeutic
encounters experienced during hospitalization were aimed at substance use reduction and likely
had an impact in the noted reduction in substance use relative to pre-hospitalization, although
this presumably would have been comparable across treatment groups.

In conclusion, while we have proposed several explanations for finding an effect of a smoking
intervention on substance use but not smoking outcomes among adolescents, further research
is needed to explore the validity of these hypotheses. More specifically, studies on the
relationship between smoking and substance use and on the therapeutic processes of Ml are
necessary. However, the results of this study do contribute to the growing body of literature
that supports the value of smoking cessation efforts among substance abusing populations.
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Figure 1.

Frequency of substance use days for teens in Motivational Interviewing (MI) and Brief Advice
(BA) treatment conditions at baseline (assessment 0) and at each month following psychiatric
hospitalization.
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