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WHAT’S KNOWN ON THIS SUBJECT: Adolescent cigarette \
smoking is a significant public health problem. More research on
adolescent smoking cessation treatment is needed to identify
effective interventions for a range of adolescent smokers in a
medical setting.

WHAT THIS STUDY ADDS: To effectively treat adolescent
smokers, decisions to change smoking behavior facilitated by
motivational interviewing may need to be supported by additional
treatment approaches such as pediatrician’s advice and

J

cognitive-behavioral smoking cessation strategies.

-

OBJECTIVE: In this study we sought to evaluate the efficacy of motiva-
tional interviewing (M) compared with structured brief advice (SBA)
for adolescent smoking behavior change.

METHODS: Participants (N = 355) were randomly assigned to 5 ses-
sions of either Ml or SBA. The primary outcomes were attempts to
reduce and to quit smoking, smoking reduction, and cotinine-validated
7-day point-prevalence smoking abstinence at the end of treatment
(week 12) and the 24-week follow-up.

RESULTS: White adolescents were ~80% less likely to attempt to cut
back (odds ratio [OR]: 0.21; confidence interval [Cl]: 0.08—0.53) and
>80% less likely to attempt to quit smoking compared with black
adolescents (OR: 0.17 [Cl: 0.06—0.46]). Adolescents who were at least
planning to cut back or quit smoking at baseline were almost 3 times
more likely to attempt to cut back (OR: 2.87 [Cl: 1.26—6.52]) and to
attempt to quit smoking (OR: 3.13 [Cl: 1.19—8.26]). Adolescents who
received Ml were ~60% less likely than adolescents who received SBA
to try to quit smoking (OR: 0.41 [Cl: 0.17—0.971). However, adolescents
who received Ml showed a greater reduction in cigarettes smoked per
day than adolescents who received SBA (5.3 vs 3.3 fewer cigarettes per
day). There were no statistically significant differences between Ml and
SBA in smoking abstinence (5.7% vs 5.6%, respectively).

CONCLUSIONS: The effects of Ml on adolescent smoking behavior
change are modest, and Ml may best fit within a multicomponent smok-
ing cessation treatment approach in which behavior change skills can
support and promote smoking behavior change decisions. Pediatrics
2011;128:¢101—e111

5 duﬁecgl atrics.aappublications.org at CRAI Universitat de Barcelona on November 23, 2011

el01


pediatrics.aappublications.org/
http://pediatrics.aappublications.org/

Every year in the United States there
are 400000 new adolescent daily
smokers, many of whom will later de-
velop a smoking-attributable disease."
Although adolescent smoking cessa-
tion treatment outcomes are showing
promise,? especially school-based pro-
grams, we need to ensure that effec-
tive adolescent smoking cessation
treatment approaches can reach a di-
versity of adolescents including those
who are less connected to their school
and less interested in quitting smok-
ing. Adolescent health care settings
provide an opportunity to reach ado-
lescents who are not seeking smoking
cessation services and may not be
reached in other contexts, such as
schools.? Given that the majority of ad-
olescents utilize some form of adoles-
cent health care each year, smoking
cessation interventions  provided
within medical settings may be an-
other important context to reach and
treat adolescent smokers.*

One promising, yet understudied, ap-
proach inthe health care setting is mo-
tivational interviewing (MI). Ml is a
brief person-centered method to en-
hance an individual’s motivation and
confidence to change harmful behav-
iors by development of the discrep-
ancy between current behavior and fu-
ture goals, support of autonomy,
expression of empathy, and resolution
of ambivalence to facilitate behavior
change.> Several small studies have
provided evidence that 1 Ml session
has effects on smoking reduction
among non-treatment-seeking ado-
lescent smokers in the emergency de-
partment but only modest effects on
smoking cessation®” and no significant
effects among adolescent smokers
hospitalized for psychiatric treat-
ment.8 The lack of an MI intervention
effect on smoking cessation may be at-
tributable to small sample sizes, an in-
adequate number of MI sessions, or
the need for Ml to be delivered in com-
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bination with other smoking cessation
treatment components in the pres-
ence of psychiatric comorbidity.

To provide an adequate test of M, iso-
lated from other treatment compo-
nents,? within a setting affiliated with
adolescent medicine and to be consis-
tent with recent treatment recommen-
dations,? the present study sought to
evaluate the efficacy of 5 sessions of Ml
compared with 5 sessions of struc-
tured brief advice (SBA) for adolescent
smoking behavior change in a diverse
sample of adolescent smokers. The se-
lection of comparison group was gov-
erned by current practice guidelines
for adolescent smoking cessation and
the desire to approximate treatment
contact time across groups. Variables
important to adolescent smoking ces-
sation treatment outcomes, MI, and
the theoretical underpinnings ofthe tr-
anstheoretical model'® were consid-
ered in the models of attempts to
change smoking behavior (ie, cut back,
quit), smoking reduction, and smoking
cessation."-* We anticipated that MI
would facilitate more attempts to cut
back and quit smoking and produce a
higher prevalence of actual cutting back
and smoking cessation than SBA at the
end of treatment and at follow-up.

METHODS

Procedures

Participants were screened, enrolled,
and followed from October 2007 to
June 2009 at 1 of 3 adolescent medi-
cine sites including the Children’s Hos-
pital of Philadelphia, the Children’s
Hospital of Pittsburgh, and the Lehigh
Valley Hospital. Participants were re-
cruited and self-referred through fly-
ers and brochures that advertised the
study and were available in the exami-
nation rooms, waiting room, and pub-
licly accessible areas in and around
the participating medical sites. Partic-
ipants were also referred to the study
by their physicians and by other partic-

ipants. Adolescents completed a volun-
tary screening form with questions
about tobacco use and whether they
give their permission to be contacted
by research staff if they were eligible.
All adolescents aged 14 to 18 years
who gave permission to be contacted
and who reported smoking at least 1
cigarette a month and at least 100 cig-
arettes in their life time' '8 were con-
tacted by the research staff, who ex-
plained the study. At this time,
additional inclusion criteria (fluency in
spoken English, willingness by partici-
pants aged 14 to 17 years to obtain pa-
rental/legal guardian consent) and
exclusion criteria (severe mental re-
tardation) were described. The adoles-
cents were provided with a brief de-
scription of the study and told that
interest in quitting smoking was not
required to participate.

Research staff obtained consent and
assent from interested and eligible ad-
olescents in a private room at or near
each medical care setting. They then
completed a baseline assessment of
smoking history and behavioral and
psychological variables. At this initial
assessment, participants were ran-
domly assigned (stratified by precon-
templation stage of quitting smoking)
to receive either 5 sessions of Ml last-
ing 30 to 45 minutes or 5 sessions of
structured brief advice (SBA) lasting
15 minutes for a period of 12 weeks.
Subsequently, participants came to an
adolescent medicine—affiliated office
at each participating site and met with
either an MI (n = 12) or an SBA (n =
11) counselor, depending on their
treatment assignment. For continuity,
the same counselor met with the par-
ticipant across the 5 sessions. For both
groups, sessions 1 through 3 were
completed in person and sessions 4
through 5 completed in person or via
telephone, depending on the partici-
pant’s preference. Table 1 provides
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TABLE 1 Comparison of Ml and SBA Treatment Approaches

Treatment Component SBA

MI

Treatment goals
Counselor role

Communication style
Motivation for change

Directive, persuasive
encouragement

Expression of empathy  Natural, nonsystematic

Support for self-efficacy Verbal praise of current efforts

Smoking change plan

temptation

Expert educator and advice-giver

Instill through strong advice and

Counselor-provided reasons for
quitting, methods for quitting,
strategies for coping with

Smoking cessation (counselor defined) Smoking behavior change (participant

defined)

Collaborative, autonomy-supportive
change facilitator

Guiding, exploratory

Evoke through targeted questions,
reflections, and structured
strategies

Systematic; noncontingent (develop
relationship) and contingent
(reinforce talk favoring change)

Exploration and affirmation of
participant strengths and past
successes; counselor expression of
optimism

Collaboratively identified and
developed reasons to change, plans
for change, barriers and strategies
to overcome them

a comparison of the 2 treatment
approaches.

Structured Brief Advice

The SBA intervention was based on the
clinical practice guidelines for treat-
ing nicotine dependence,'” which has
been endorsed for use with adoles-
cents by the American Academy of Pe-
diatrics.'®'9 The guidelines recom-
mend the use of the “5 A’s” for those
interested in quitting and the “5 R’s” for
patients not interested in quitting smok-
ing. In each session, the 5 A’s/R’s were
followed by a review of self-help materi-
als (ie, smoking cessation print materi-
als, list of resources), followed by a brief
check-in to see if the adolescent needed
help in gaining access to services (eg,
appointment with their physician for
pharmacotherapy). For a more detailed
description of the intervention see Sup-
plemental Information.

Motivational Interviewing

The Ml intervention consisted of three
45-minute office sessions and two 30-
minute office or telephone sessions
over 12 weeks. MI promotes adoles-
cent behavior change through (1) ex-
pression of empathy, (2) development
of discrepancy between current be-
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havior and important goals, beliefs,
and personal values, (3) acceptance of
ambivalence as normal and emphasis
on personal choice, autonomy, and
control, and (4) support of self-
efficacy.® Our MI intervention was
based on motivational enhancement
therapy (MET),20 an adaptation of moti-
vational interviewing developed by
Miller and colleagues as a stand-alone
intervention for alcohol dependence.?!
MET adds personalized feedback about
assessment results (eg, adolescent’s
tobacco use at baseline and during
treatment) and collaborative develop-
ment of a formal change plan to the
standard principles and techniques of
MI. For a more detailed description of
the intervention please see Supple-
mental Information. Table 1 provides
a comparison of the 2 treatment
approaches.

To promote treatment integrity, all
treatment sessions were audio re-
corded and reviewed weekly by the
treatment supervisor, who used an ad-
herence checklist. Ml and SBA counsel-
ors received extensive training on the
treatment protocol and received
weekly individual or group supervi-
sion. To promote study retention,
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treatment was typically initiated
within a week of randomization, ap-
pointment times were convenient for
participants’ schedules, participants
were compensated for their travel
(given $5 for each on-site session at-
tended or a bus card) and for their
time spent completing the assess-
ments before each of the 5 counseling
sessions ($25) and for completing the
12- and 24-week in-office assessments
($25 for the 12-week assessment and
$50 for the 24-week assessment). We
also obtained several alternative contact
numbers for each participant when they
could not be reached via their primary
telephone number. Fig 1 provides an
overview of trial participation.

Measures

Predictor Variables

The demographic variables included
age, gender, race, and ethnicity. Nico-
tine dependence was measured with
the 7-item Modified Fagerstrom Toler-
ance Questionnaire.?22* Baseline level
of smoking, alternative tobacco use, al-
cohol use, and marijuana use were de-
termined by use of a 90-day Timeline
Followback to evaluate the number of
days of use over the previous 90
days.»-? Participants also reported
the number of cigarettes smoked, on
average, each day. Household smoking
was assessed with 1 item asking “Does
anyone living in your household smoke
cigarettes?” Peer smoking was as-
sessed by asking participants to indi-
cate how many of the participants’ 5
closest friends smoke cigarettes
(range: 0-5).

Depression symptoms were measured
with the Center for Epidemiologic
Studies-Depression Scale (CES-D). The
20-item CES-D is a widely used self-
report measure?®? with items rated
on a 4-point Likert scale to indicate
how frequently in the previous week
each symptom occurred (0 = rarely or
none of the time; 3 = most of the time).
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Eligibility (

Brief In-Person Prescreen for

N = 2759)

Ineligible (n = 2279)
e Age <14 or>18y
o Nonsmoker

Eligible for Basel
(n=

line Assessment
480)

Uninterested (n = 123)
75% <18 y old

» o No show for baseline
e Could not be reached
o Refused participation

Consented (n = 357)

(n=

Completed Baseline Assessment

355)

Randomized

(n=

A 4

Allocated to SBA (n = 178) - Allocated to Ml (n = 177)
83% Completed all Allocation 76% Completed all
sessions (n = 148) sessions (n = 134)

355)

y

A4

Completed 12-wk follow-up (n = 175) Follow-up Completed 12-wk follow-up (n = 170)
Completed 24-wk follow-up (n = 174) Completed 24-wk follow-up (n = 163)

A

Iysis ] Analyzed (n = 163)

Analyzed (n = 174) [ Ana
FIGURE 1

Flowchart of study participants, randomization, tr

The 13-item Smoking Consequences
Questionnaire was used to measure
adolescents’ smoking expectancies.®
Responses options range from 1 =
disagree to 4 = agree, with higher
scores indicative of more positive ex-
pectancies associated with smoking.

Stage of readiness to cut back and to
quit smoking were assessed with the
Staging to Assess Readiness to Cut
Back and Quit Smoking question-
naire3!' The stages included precon-
templation, contemplation, prepara-
tion, action, and maintenance. The
self-efficacy measure consisted of 18

el04

eatment, follow-ups, and analyzed sample.

self-report items to assess how ado-
lescents would feel when faced with
situations that typically trigger a de-
sire to smoke. The items were rated on
a o-point Likert scale ranging from 1 =
“not at all tempted” to 5 = “extremely
tempted.”1232

Smoking Outcome Variables

For the variable “attempt to change
smoking,” at each posttreatment as-
sessment participants were asked 2
questions about attempts to cut back
on smoking and to quit smoking;
“Since your baseline assessment, did

you try to cut back your smoking?” and
“Since your baseline assessment, did
you try to quit smoking cigarettes?.”

“Reduction in smoking” was deter-
mined by calculation of the change in
the number of cigarettes smoked from
baseline to posttreatment. The contin-
uous measure could capture a de-
crease in smoking, no change, or an
increase in smoking.

To assess the “smoking cessation”
variable, adolescents who reported
smoking abstinence at the 12-week
and 24-week follow-up (ie, report of 0
cigarettes for =7 days before assess-
ment) provided a saliva cotinine sam-
ple for biochemical validation of self-
reported smoking abstinence.®5%
Saliva cotinine is most sensitive for de-
tection of smoking within the previous
2 to 3 days of smoking a cigarette.s
Adolescents with a saliva cotinine re-
sult of =15 ng/mL were classified as
being abstinent.

Data Analysis

Bivariate associations were evaluated
by using x? and t-test analyses. Multi-
variate analysis involved mixed-effects
regression models. We included vari-
ables as potential predictors in the
multivariate models of attempted to
cut back, attempted to quit smoking,
smoking reduction, and smoking ces-
sation if the bivariate relationship be-
tween the predictor and outcome was
P= 25 at either of the 2 posttreatment
follow-ups.® However, treatment (1 =
MI, 0 = SBA) was included in each
model, as was the effect of time. A pro-
cess of stepwise elimination removed
predictor variables from the specific
regression model if the variable had a
P < 20 and retained predictor vari-
able at P<< .10 at reentry. After a main-
effects model was established for a
smoking outcome, atreatment accord-
ing to time interaction was tested and
retained in the model only if it was
significant.
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TABLE 2 Baseline Participant Characteristics According to Treatment Group

Variable MI, n (%) SBA, n (%) Bivariate P
Statistics
Gender X3 =035 55
Female 100 (51) 95 (49)
Male 77 (48) 83 (52)
Race X3 = 1.46 48
Black 80 (50) 80 (50)
White 65 (45) 78 (59)
Other or mixed race 31 (60) 21 (40)
Hispanic X; =197 .005
Hispanic 29 (71) 12 (29)
Not Hispanic 148 (47) 165 (53)
Other tobacco use Xx; =015 .70
Yes 64 (48) 69 (52)
No 109 (50) 108 (50)
Household smoking Xx; =015 .70
Yes 59 (49) 62 (51)
No 107 (51) 103 (49)
Readiness to cut back Xx;=0.18 67
Precontemplation or contemplation 82 (49) 86 (51)
Planning or action 94 (49) 90 (51)
Readiness to quit X; =642 07
Precontemplation or contemplation 118 (46) 140 (54)
Planning or action 59 (61) 38 (39)
Depression symptoms Xx; = 1.31 .25
>22 79 (54) 68 (46)
=22 97 (48) 107 (52)
Mean (SD) Mean (SD) Bivariate P
Statistics
Alcohol use 17.02 (26.59) 21.05 (27.38) tiyg = —1.40 16
Marijuana use 24.70 (33.79) 23.96 (32.84) te = —0.21 84
Nicotine dependence 4.30 (1.85) 4.21(1.82) tss0 = —0.48 63
Smoking expectancies 35.84 (7.54) 36.23 (6.75) tz5, = 0.51 61
Self-efficacy 65.96 (13.46) 65.78 (12.66) tssy = —0.13 .89
Peer smoking 2.75(1.62) 2.79 (1.41) b4z = 0.24 .81

RESULTS

Sample Characteristics

Participants were 355 adolescents
(54% female, 45% black, 15% other/
mixed race, 40% white, 12% Hispanic
ethnicity). Participants smoked on av-
erage 9.80 (SD: 6.60) cigarettes per
day. Approximately 51% of the partici-
pants smoked 1to 8 cigarettes per day,
24% smoked 9 to 12 cigarettes per day,
and 25% smoked 13 to 35 cigarettes
per day. The study participants were
moderately nicotine dependent (mean:
4.26 [SD: 1.83]). The average level of
depressive symptoms was 21.00 (SD:
11.74). Analyses indicated that the
treatment groups did not differ on any
of the variables at baseline (all P >

PEDIATRICSVOILBHHZ Nu e(bje{l‘

.20), except for Hispanic ethnicity (see
Table 2).

MI Treatment Integrity

To formally evaluate Ml treatment in-
tegrity, 20% of MI sessions were ran-
domly selected and were coded using
by the Motivational Interviewing Treat-
ment Integrity Code, version 2.1, and
analyzed for the achievement of stan-
dards for MI quality.36-38 Benchmarks
for Ml competency (=6) were ap-
proached or achieved for the 2 global
ratings of empathy (mean: 5.2 [SD:
0.871) and spirit (mean: 5.9 [SD: 0.81])
using a 7-point Likert scale ranging
from 1 = low to 7 = high. The ratings
for the behavioral counts met the
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benchmarks for proficiency, including
ratio of reflections to questions (1.8),
percentage of open questions (61%),
and Ml adherence (96%). The percent-
age of complex reflections (28%) ap-
proached the benchmark only for be-
ginning proficiency (40%).

Bivariate and Multivariate
Associations With Attempting to
Cut Back

Overall, 61% of participants attempted
to cut back on their smoking at 12
weeks and 64% attempted to cut back
at the 24-week follow-up. Bivariate as-
sociations are presented in Table 3.

Race, Hispanic ethnicity, treatment
group, time, baseline alcohol use and
marijuana use, smoking expectancies,
and readiness to cut back on smoking
were entered into the model. The final
model included treatment, time, race,
Hispanic ethnicity, smoking expectan-
cies, and readiness to cut back. Only 2
of these variables were significant in-
dependent predictors of the odds of at-
tempting to cut back on smoking.
White adolescents were ~80% less
likely to attempt to cut back on their
smoking than were black adolescents
(odds ratio [OR]: 0.21 [confidence in-
terval [Cl]: 0.08—0.53]). Adolescents
who were in the planning stage or a
higher stage of readiness to cut back
on their smoking at baseline were al-
most 3 times more likely to attempt to
cut back their smoking (OR: 2.87 [Cl:
1.26—6.52]). The treatment according
to time interaction was not significant
(P = .50).

Bivariate and Multivariate
Associations With Attempting to
Quit

Overall, 66% of participants reported
an attempt to quit smoking at 12 weeks
and 74% reported an attempt to quit
smoking at the 24-week follow-up. The
bivariate associations are summa-
rized in Table 4.
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TABLE 3 Univariate Statistics and Bivariate Associations With Attempt to Cut Back Smoking at 12 and 24 Weeks

Variable Week 12 Week 24
Attempted to Cut Back Bivariate P Attempted to Cut Back Bivariate P
Yes, n (%) No, n (%) Yes, n (%) No, n (%)
Gender X3 =0.03 87 X; =153 22
Male 111 (85) 20 (1 126 (92) 11(8)
Female 135 (85) 23 (1 141 (88) 20 (12)
Race X2 =101 60 X2 =235 31
Black 116 (84) 22 (16) 124 (87) 18 (13)
White 92 (84) 17 (16) 101 (90) 11.(10)
Other or mixed race 37 (90) 4 (10 41 (95) 2(5)
Hispanic X2 = 266 10 Xo=4T17 03
Hispanic 33 (94) 2(6) 36 (100) 0(0)
Not Hispanic 212 (84) 41 (16) 230 (88) (12)
Treatment Xx;=1.12 29 X; = 2.1 15
MI 124 (87) 18 (13) 131 (92) 11(8)
SBA 121 (83) 25 (17) 135 (87) 20 (13)
Other tobacco use X7 =013 72 x5 = 0.0001 99
Yes 97 (86) 16 (14) 102 (89) 12 (11)
No 145 (84) 27 (16) 161 (89) 9(11)
Household smoking x5 =021 85 x5 =0.16 87
Yes 143 (84) 28 (16) 156 (89) 20 (11)
No 84 (86) 14 (14) 92 (90) 0(10)
Readiness to cut back X5 = 4.42 03 X;=2524 <.0001
Precontemplation or contemplation 114 (19) 27 (81) 58 (27) 21 (73)
Planning, action, or maintenance 130 (90) 15 (1 182 (95) 10 (5)
Mean (SD) Mean (SD) Bivariate P Mean (SD) Mean (SD) Bivariate P
Alcohol use 18.9 (20.1) 18.9 (26.6) t, = —1.182 24 19.9 (27.2) 10.9 (15.5) ts = —2.772 01
Marijuana use 241 (33.5) 25 3(15.2) thgs = 0.31 21 24 9 .8) 241 (31.7) thg, = —0.12 90
Nicotine dependence 2(1.8) 1(1.5) tygs = —0.31 .76 8) 1(1.6) ts = —0.42 87
Smoking expectancies 36 5(7.0) 34 8 (7.7) tygr = —1.29 20 36 3 0) 33 G (7.4) thos = —2.12 03
Self-efficacy 65.8 (13.0) 64.9 (12.5) tyge = —0.41 68 66.0 (12.9) 64.3 (12.8) tyea = —0.70 49
Depression symptoms 21 6(11.6) 19 9 (11.5) tyge = —0.86 39 21 6 8) 196 (11.1) tyg, = —0.91 .36
Peer smoking 8 (1.5) 7(1.4) ty79 = —0.52 60 5) 5 (1.4) tyer = —0.95 34

aUnequal sample ttest used as equality of variance was rejected.

Race, treatment group, time, alcohol
use, marijuana use, other tobacco use,
nicotine dependence, smoking expec-
tancies, self-efficacy beliefs, depres-
sion symptoms, readiness to quit
smoking, and peer smoking were en-
tered into the mixed effect logistic
regression model. The final model
included treatment, time, race, de-
pression, smoking expectancies and
readiness to quit. Three of these vari-
ables were significant independent
predictors of the odds of attempting
to quit smoking. White adolescents
were over 80% less likely to attempt
to quit smoking compared with black
adolescents (OR: .17 [Cl: 0.06—0.461).
Adolescents who received Ml were
~60% less likely than adolescents
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who received SBAto try to quit smok-
ing (OR: .41 [Cl: 0.17—0.97]). Adoles-
cents who were in the planning or a
higher stage of readiness to quit
smoking at baseline were almost 3
times more likely to attempt to quit
smoking (OR: 3.13 [Cl: 1.19-8.26]).
The treatment by time interaction
was not significant (P = .14).

Bivariate and Multivariate
Associations With Smoking
Reduction

Approximately 78% of participants
had reductions in smoking from
baseline to the 12-week follow-up,
10% had no change, and 12% had an
increase in smoking. Approximately
74% of participants had reductions

in smoking from baseline to the 24-
week follow-up, 10% had no change,
and 16% had an increase in smoking.
The bivariate associations are sum-
marized in Table 5.

Variables with significant bivariate as-
sociations with smoking reduction
were entered into a mixed-effects lin-
ear regression model evaluating inde-
pendent predictors of a reduction in
smoking from baseline to the post-
treatment follow-up time points. These
variables included race, treatment
group, alcohol use, use of other to-
bacco products, smoking expectan-
cies, self-efficacy, and readiness to cut
back on smoking. The variables re-
tained in the model were treatment,
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TABLE 4 Univariate Statistics and Bivariate Associations With Attempt to Quit Smoking at 12 and 24 Weeks

Variable Week 12 Week 24
Attempted to Quit Bivariate P Attempted to Quit Bivariate P
Yes, n (%) No, n (%) Yes, n (%) No, n (%)
Gender Xx; =045 .50 Xx; = 0.56 45
Male 85 (69) 39 (31) 99 (76) 31(24)
Female 99 (65) 54 (35) 112 (72) 43 (28)
Race X2 =1024 01 X2 =989 01
Black 99 (74) 34 (26) 113 (81) 26 (19)
White 57 (59) 47 (45) 66 (63) 38 (37)
Other or mixed race 27 (89) 12 (31) 31(76) 10 (24)
Hispanic X2 =009 76 X2 =021 64
Hispanic 24 (69) 11(31) 27 (17) 8 (23)
Not Hispanic 159 (66) 82 (34) 183 (73) 66 (27)
Treatment X3 = 142 23 Xx; =130 25
MI 83 (83) 49 (37) 95 (71) 39 (29)
SBA 101 (70) 44 (30) 116 (77) 35 (23)
Other tobacco use x5 =073 39 X7 =191 A7
Yes 69 (83) 40 (37) 75 (69) 33 (31)
No 112 (68) 52 (32) 133 (77) 40 (23)
Household smoking x5 =037 54 x5 =055 46
Yes 108 (65) 57 (35) 125 (73) 47 (27)
No 65 (69) 29 (31) 73 (77) 22 (23)
Readiness to quit X3 = 1547 <.01 X3 = 50.01 <.0001
Precontemplation or contemplation 119 (59) 81 (41) 75 (54) 65 (46)
Planning, action, or maintenance 65 (84) 12 (16) 115 (93) 9(7)
Mean (SD) Mean (SD) Bivariate P Mean (SD) Mean (SD) Bivariate P
Alcohol use 17.0 (27.2) 22.6 (31.6) t4 = 1512 13 17.3(23.2) 22.5 (30.3) tios = 1.332 19
Marijuana use 252(336)  238(317)  t;, =—033 74 248(332)  276(350)  ty =061 54
Nicotine dependence 3.9 (1.7) 47017 tyo = 3.83 <.01 39(1.8) 48(1.7) thgo = 3.48 001
Smoking expectancies 35.3(6.9) 37.4(7.3) tyrs = 2.33 02 35.3(6.9) 37.9(7.4) tyes = 2.69 01
Self-efficacy 64.1 (12.2) 67.8 (13.8) tyra = 2.24 03 64.2 (12.6) 69.6 (12.8) tyg = 3.15 002
Depression symptoms 22.0 (11.2) 19.8 (12.0) ty, = —1.54 12 21,7 (11.7) 20.4 (12.0) tye = —0.80 42
Peer smoking 26 (1.5) 3.0(1.5) tye; = 2.06 04 26(1.5) 3.1(1.5) tye = 2.33 .02
aUnequal sample ttest used as equality of variance was rejected.
time, gender, and smoking expectan- percent (n = 43) of the participants DISCUSSION

cies. Only treatment was significant.
Adolescents who received Ml showed a
greater reduction in smoking rate (ie,
the number of cigarettes smoked
daily) than adolescents who received
SBA (5.3 fewer cigarettes per day ver-
sus 3.3 fewer cigarettes per day). The
treatment according to time interac-
tion was not significant (P = .38).

Bivariate and Multivariate
Associations With Smoking
Cessation

Fifteen percent (n = 54) of the partic-
ipants reported being smoking absti-
nent at 12 weeks (7-day point preva-
lence), and 22 (6%) were cotinine
verified as smoking abstinent. Twelve

PEDIATRICSVOILBHHZ Nu e%e{l‘

reported being smoking abstinent at
24-weeks (7-day point prevalence), and
20 (6%) were cotinine verified as
smoking abstinent. The bivariate asso-
ciations are summarized in Table 6. Gen-
der, race, treatment group, nicotine
dependence, alcohol use, marijuana
use, use of other tobacco products,
smoking expectancies, self-efficacy,
depression symptoms, peer smoking,
and readiness to quit smoking were
entered into a mixed-effects logistic
regression model to evaluate their in-
dependent contributions to the likeli-
hood of quitting smoking. The overall
regression model was not significant,
thus individual model effects could not
be interpreted.
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Motivation to change smoking behavior
is animportant obstacleto recruiting ad-
olescents into smoking cessation stud-
ies. This difficulty is compounded by
the fact that adolescence is a develop-
mental period characterized by in-
creasing needs for autonomy and re-
spect for choices, which are not
typically supported in general ap-
proaches to smoking cessation.3240 An
MI approach seems to be well suited
for adolescent behavior change be-
cause it can facilitate motivational pro-
cesses, while conveying respect for
autonomous decision making. The re-
sults of this study indicate that Ml may
help adolescents reduce their smok-
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TABLE 5 Univariate Statistics and Bivariate Associations With Smoking Reduction at 12 and 24 Weeks

Variable Week 12 Week 24
Smoking Reduction Bivariate P Smoking Reduction Bivariate P
Yes, n (%) No, n (%) Yes, n (%) No, n (%)
Gender Xx; =088 35 Xx; =038 54
Male 91 (76) 29 (24) 94 (76) 30 (24)
Female 124 (81) 30 (19) 111 (73) 42 (27)
Race X3 =277 25 X5 =542 07
Black 105 (82) 23 (18) 105 (80) 27 (20)
White 78 (74) 28 (26) 72 (87) 36 (33)
Other or mixed race 32 (82) 7(18) 28 (78) 8(22)
Hispanic X3 = 0.04 85 x5 = 046 50
Hispanic 27 (77) 8 (23) 26 (79) 7(21)
Not Hispanic 187 (79) 51 (21) 178 (73) 65 (27)
Treatment X5 =207 15 x5 = 0.62 43
MI 106 (82) 23 (18) 96 (76) 30 (24)
SBA 108 (75) 36 (25) 108 (72) 42 (28)
Other tobacco use X = 4.36 04 x5 = 0.001 97
Yes 76 (72) 30 (28) 79 (74) 28 (26)
No 136 (82) 29 (18) 123 (74) 44 (26)
Household smoking X3 =025 62 X7 =023 63
Yes 126 (77) 37 (23) 121 (73) 44 (27)
No 72 (80) 18 (20) 70 (76) 22 (24)
Readiness to cut back X3 =093 33 X; = 1343 .0002
Precontemplation or contemplation 113 (81) 26 (19) 143 (81) 34 (19)
Planning, action, or maintenance 101 (76) 31(24) 46 (59) 32 (41)
Mean (SD) Mean (SD) Bivariate P Mean (SD) Mean (SD) Bivariate P
Alcohol use 17.8 (29.4) 23.6 (29.4) tyee = —1.41 12 17.8 (25.9) 23.6 (29.4) tyee = 1.47 14
Marijuana use 25 0 (34.3) 20.1 (28.9) tyge = —1.01 31 25 0 (34.3) 20.1(28.9) tyge = —1.01 27
Nicotine dependence 2(1.8) 43 (15 tyee = 0.47 64 2(1.8) 43 (15 tyge = 0.47 64
Smoking expectancies 35 9 (6.9) 37.5(7.3) tyr, = 1.54 13 35 9 (6.9) 37.5(7.3) tyr, = 1.54 13
Self-efficacy 65.1 (13.1) 68.9 (12.9) tygs = 2.00 05 65.1(12.9) 68.9 (13.1) 7y = 2.00 05
Depression symptoms 21 7(11.4) 21.1.(12.1) tyge = —0.36 71 21 6 (11.4) 21.1.(12.1) tyge = —0.36 71
Peer smoking 7(1.5) 2.9 (1.5) tyes = 0.74 46 7(1.5) 2.9 (1.5) tyes = 0.74 46

ing rate, but Ml is not more efficacious
than SBA for promoting smoking ces-
sation. These modest effects of Ml on
adolescent smoking suggest that Ml
may best fit within a multicomponent
or sequential smoking cessation treat-
ment approach in which behavior-
change skills can support decisions to
change smoking behavior. However,
additional research is needed.

Indeed, results of recent research indi-
cate that in medical settings adoles-
cent smoking cessation rates can ap-
proach or exceed 30% among regular
and intermittent smokers when Ml is
combined with brief clinician advice,
interactive computer feedback, and
behavioral counseling.442  Although
the present study took place in an ad-
olescent care setting, clinicians were
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not involved in intervention delivery.
Another recent study identified adoles-
cent smokers through a school setting
and offered telephone counseling that
incorporated MI and cognitive behav-
ioral skills training, which produced
superior 3-month (14.8% vs 8.6%) and
6-month (10.1% vs 5.9%) abstinence
rates among daily adolescent smokers
compared with a control condition.*3
Our cotinine-verified smoking cessation
rates are closer to these control-group
abstinent rates, although in these previ-
ous studies abstinence was not bio-
chemically verified. The present sample
of adolescent smokers was more ra-
cially diverse and also may have in-
cluded adolescents with a broader
range of readiness for behavior change.
Our recruitment messages indicated

that interest in quitting smoking was not
required for participation.

Unexpectedly, adolescents who re-
ceived Ml were ~60% less likely to try
to quit smoking than were adolescents
who received SBA. As predicted, ado-
lescents who received Ml showed a
40% greater reduction in daily smok-
ing rate than adolescents who re-
ceived SBA. These findings may reflect
central aspects of the 2 interventions.
SBA focused on specific advice on quit-
ting as opposed to reducing smoking.
MI focused on bringing about smoking
behavior change as opposed to quit-
ting, per se. Ml may have increased de-
sire to move along a continuum of
change, with smoking reduction as a
goal for those initially not interested in
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TABLE 6 Univariate Statistics and Bivariate Associations With Smoking Cessation at 12 Weeks and 24 Weeks

Variable Week 12 Week 24
Smoking Abstinent Bivariate P Smoking Abstinent Bivariate P
Yes, n (%) No, n (%) Yes, n (%) No, n (%)
Gender X2 =305 08 X2 = 5.44 02
Male 6 (4) 155 (96) 4(2) 157 (97)
Female 16 (8) 179 (92) 16 (8) 179 (92)
Race X3 =026 88 X2 = 6.06 05
Black 11.(7) 148 (93) 12 (8) 147 (92)
White 8 (6) 136 (94) 3(2) 141 (98)
Other or mixed race 3(6) 49 (94) 5(10) 47 (90)
Hispanic X2 =101 31 X2=025 62
Hispanic 4 (10) 37 (90) 3(7) 38 (93)
Not Hispanic 18 (6) 296 (94) 17 (5) 297 (95)
Treatment X3 =10.18 87 x5 = 0.0002 99
Ml 0(6) 167 (94) 10 (6) 167 (94)
SBA 12 (7) 166 (93) 10 (6) 168 (94)
Other tobacco use X5 = 142 23 X5 =043 51
Yes 11(8) 123 (92) 9(7) 125 (93)
No 11 (5) 207 (95) 11.(5) 207 (95)
Household smoking X3 =0.76 38 X3 =219 14
Yes 2(6) 198 (94) 9(4) 201 (96)
No 10 (8) 112 (92) 10(8 112 (92)
Readiness to quit X5 = 6.12 01 X3 = 5.54 .02
Precontemplation or contemplation 11.(11) 86 (89) 10 (10) 87 (90)
Planning, action, or maintenance 11(4) 248 (96) 10 (4) 249 (96)
Mean (SD) Mean (SD) Bivariate P Mean (SD) Mean (SD) Bivariate P
Alcohol use 16.4 (19.2) 19.1 (33.5) tss0 = 0.46 64 11.1 (16.5) tge = 2.102 ey = 2.102 .05
Marijuana use 15.2 (27.4) 24 8 (33.9) tis0 = 1.31 19 140 (29.1) tyso = 1.41 tiso = 1.41 15
Nicotine dependence 3.1(1.3) 3(1.8) tss = 3.04 003 5(1.8) tssy = 1.93 tsy = 193 05
Smoking expectancies 35.8 (7.6) 361 (7.1) tsso = 0.85 39 33 4( 3) tyso = 1.73 tss, = 1.73 .08
Self-efficacy 60.9 (13.2) 66.2 (13.0) tiso = 1.85 07 60.4 (14.9) by, = 1.97 tiso = 1.97 .05
Depression symptoms 24.2 (9.6) 20 8 (11.9) tso = —1.33 18 25 4(11.1) tyso = —1.73 fyso = —1.73 .08
Peer smoking 2.1.(1.1) 8 (1.5) tsq = 2.05 04 4(1.3) tsaq = 1.20 tsqs = 1.20 19

aUnequal sample ttest used as equality of variance was rejected.

quitting or an acceptable outcome for
those who attempted to quit but were
unsuccessful. This study does not pro-
vide clear evidence that Ml or SBA led
to increased quit rates, but it does sug-
gest that perhaps an important func-
tion of a multiple-session intervention
isthat it enhances adolescents’ efforts
to make changes in their smoking
behavior.

Considered together, the research
provides support for the efficacy of ad-
olescent smoking interventions that
incorporate MI, but not interventions
based predominately on MI. Moving ad-
olescents along a continuum of change
has been recommended for health
care providers working  with
youth.44% As we noted in regard to
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the present study, greater readiness
to change smoking predicts a three-
fold increase in actual attempts to
change smoking behavior. To effec-
tively treat adolescent smokers, the
process of facilitating decisions to
change smoking behavior must be
supported by additional treatment
approaches such as physician advice
or cognitive-behavioral smoking ces-
sation strategies.

White adolescents were ~80% less
likely to report both attempts at cut-
ting back and attempts to quit com-
pared with black adolescents. Because
study population in previous studies of
Ml comprised mostly white adoles-
cents, we are not aware of data docu-
menting these racial differences in at-
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tempts to change smoking behavior.
These findings raise important ques-
tions regarding why black adolescents
are more likely to attempt smoking be-
havior change and why their greater
efforts do not translate to successful
or sustained change. Parental disap-
proval of smoking is greater among
black parents than white parents, irre-
spective of their own smoking prac-
tices.*64” Thus, there may be more em-
phasis on cutting back and quitting
smoking, but an array of less-
articulated factors to mitigate suc-
cess,* such as fewer bans on smoking
inside the home* Unsuccessful
smoking behavior change during
late adolescence and emerging
adulthood may help account for
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the increased smoking prevalence
among black adults.®

Despite modest treatment effects, the
present study had several strengths.
The sample of adolescents was larger
than that of many previous studies and
more racially and ethnically diverse.
Almost 80% of adolescents completed
all treatment sessions, and 80% were
retained to the last follow-up. Ability
to retain adolescents in smoking-
secession research has been one of
the most frequently cited obstacles to
the identification of effective interven-
tions.29 Treatment fidelity was care-
fully monitored and evaluated, and the
blinded assessment of smoking out-
come and biochemical verification
of smoking cessation were also
strengths. However, a potential limita-
tion was that participants younger
than 18 years were required to have
written parental consent to partici-
pate in the study. This requirement
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