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Previous reviews of outpatient interventions for adolescent substance abuse have been limited in the
extent to which they considered the methodological quality of individual studies. The authors assessed
31 randomized trials of outpatient interventions for adolescent substance abuse on 14 attributes of trial
quality. A quality of evidence score was calculated for each study and used to compare the evidence in
support of different outpatient interventions. Across studies, frequently reported methodological at-
tributes included presence of an active comparison condition, reporting of baseline data, use of treatment
manuals, and verification of self-reported outcomes. Infrequently reported attributes included power and
determination of sample size, techniques to randomize participants to condition, specification of hypoth-
eses and primary outcomes, use of treatment adherence ratings, blind assessment, and inclusion of
dropouts in the analysis. Treatment models with evidence of immediate superiority in 2 or more
methodologically stronger studies included ecological family therapy, brief motivational interventions,

and cognitive—behavioral therapy.
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Substance abuse among adolescents remains a widespread, per-
sistent, and recurring public health problem. Relative to adult
substance abusers, adolescent substance abusers experience a
unique constellation of problems including more rapid progression
from first use to abuse or dependence, shorter time from first to
second dependence diagnosis, and more co-occurring psychiatric
problems (Clark, Kirisci, & Tarter, 1998; Winters, 1999). Higher
rates of substance use are also associated with leading causes of
death among youths: accidents, suicide, and violent crime (Windle
& Davies, 1999). Despite the serious and potentially lethal out-
comes associated with adolescent substance abuse, less than 10%
of adolescents in the community who meet criteria for substance
abuse or dependence receive treatment (Substance Abuse and
Mental Health Services Administration [SAMHSA], 2007). More-
over, data from national treatment admissions and discharges
indicate that over 50% of those who receive treatment in the
community drop out or terminate with unsatisfactory progress
(SAMHSA, 2004).

The pervasive consequences and modest community outcomes
associated with adolescent substance use require the identification
of effective treatment models. Evaluating outpatient models is
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especialy important since over 80% of adolescents receive treat-
ment in outpatient or intensive outpatient settings (SAMHSA,
2004). Previous reviews of outpatient interventions have identified
severa effective treatment models but have been limited in the
extent to which they evaluated the quality of evidence in support
of these models. There is increasing evidence that inadequate
methodological approaches and reporting are associated with over-
estimation of treatment effects (Juni, Altman, & Egger, 2001;
Schulz, Chalmers, Hayes, & Altman, 1995). Failure to consider the
quality of methodological design and reporting thereby limits the
ability to detect potentialy inflated treatment estimates, identify
sources of bias, characterize strengths and weaknesses, and inform
best practicesin the field (see Moyer & Finney, 2005). Indeed, the
assessment of methodological quality has been identified as one of
the most important steps of the peer review process (Kassirer &
Campion, 1994) and as one of the most critical components of
systematic reviews (Chalmers et al., 1981).

The most comprehensive review of adolescent treatment out-
come research to date was written by Williams, Chang, and the
Addiction Centre Adolescent Research Group (2000). This review
identified 53 studies, of which only 14 were controlled compari-
sons. When discussing these studies, the authors frequently re-
ferred to methodologically strong and wesk designs, without a
clear scheme as to how the quality of evidence was assessed.
Similarly, the authors aptly highlighted the heterogeneity of prior
research methods, but they did not provide guidance to synthesize
the results. Thus, there is a need for a more systematic and current
analysis of both the quality and level of evidentiary support for
different outpatient interventions.

Other notable reviews on treatment outcomes for adolescent
substance use include those by Waldron and Kaminer (2004); Deas
and Thomas (2001); Muck and colleagues (2001); Ozechowski
and Liddle (2000); Stanton and Shadish (1997); and Waldron
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(1997). Severa of the reviews (Ozechowski & Liddle, 2000;
Stanton & Shadish, 1997; Waldron, 1997) focused exclusively on
outcomes of family-focused models, while another (Waldron &
Kaminer, 2004) focused on evidence in support of cognitive—
behavioral therapy (CBT). Only two reviews discussed evidencein
support of multiple treatment models. Deas and Thomas (2001)
reviewed the outcomes of both pharmacotherapy and psychother-
apy trials, while Muck and colleagues (2001) summarized the
research in support of behavioral, family-oriented, and 12-step
programs. The review of family and couples therapy by Stanton
and Shadish (1997) was the only one to account for the method-
ological quality of different trials in the synthesis of results; in this
meta-analysis, each study was assigned a quality score by using a
30-point design quality rating scale. None of these reviews con-
sidered the methodological quality of the evidence base in support
of different treatment models.

A recent synthesis by Vaughn and Howard (2004) addressed
important limitations of prior reviews by comparing treatment
outcomes across different types of interventions. Similar to the
approach taken by Stanton and Shadish (1997), this review as-
sessed the methodological quality of the identified studies by using
a composite rating scale. Moreover, the authors considered the
methodological quality ratings when discussing the evidence in
support of the different interventions. Results of this review sug-
gested that multidimensional family therapy and cognitive—
behavioral group treatment were the outpatient models with the
highest level of evidentiary support.

Notwithstanding these contributions, the 16-point methodol og-
ical rating scale used by Vaughn and Howard (2004) did not
consider several issues germane to the study of adolescent sub-
stance use outcomes, and to the study of psychotherapy outcomes
more broadly, such as the procedures used to randomize partici-
pants, the nature of the control condition, and the use of statistical
techniques to handle attrition. Furthermore, the rating scheme
relied on a composite score without providing aworking definition
of methodological quality or indicating the specific attributes met
by individua studies. There is growing consensus that reliance on
numeric rating scales aone is problematic due to significant vari-
ability across scales, limited data on reliability, susceptibility to
reviewer bias, and inadequate differentiation of multiple compo-
nents of trial quality (Brouwers et a., 2005; Juni, Witschi, Bloch,
& Egger, 1999; Moja et a., 2005). Trid quality is a multidimen-
sional construct that could pertain to a trial’s internal validity,
external validity, clinical relevance, or the quality of the reporting
(Moyer & Finney, 2005). Internal validity refers to the degree to
which differences between groups alocated to different interven-
tions can be attributed to the interventions under investigation,
whereas external validity reflects the extent to which the results of
atria are generalizable to other circumstances (Cook & Campbell,
1979). Internal validity is a necessary, but not sufficient, condition
for externa validity; if a study is methodologically flawed then the
results lack validity and the question of generalizability becomes
less significant. Consequently, a number of researchers have rec-
ommended using evaluation schemes that prioritize individual
aspects of study design, focus on criteria that have been shown to
influence internal validity, and establish replicable coding proce-
dures (Juni et al., 1999; Mojaet al., 2005; Moyer & Finney, 2005).

Consistent with these recommendations, the present review aims
to apply individua attributes of trial quality to evaluate the evi-

dence base in support of different outpatient interventions for
adolescent substance abuse. Our primary objective is to evaluate
randomized trials of outpatient interventions by using individual
trial attributes that have been well established conceptually or
empiricaly as influencing methodological quality. In line with the
conceptualization endorsed by Moyer and Finney (2005), we de-
fine methodological quality as reflecting the extent to which the
design, conduct, and analysis of trial data optimize internal validity
by minimizing selection, measurement, and confounding bias on
intervention effect estimates. Our secondary objective isto identify
the level of evidentiary support for different outpatient interven-
tions for adolescent substance abuse. Pursuit of these objectives
represents an important step toward highlighting methodological
attributes that have been shown to influence intervention effect
size estimates, toward characterizing strengths and weaknesses in
trials of adolescent substance use interventions, and toward iden-
tifying promising interventions that are supported by sound meth-
odological evidence.

Method
Sudy Selection

Studies of outpatient interventions were selected according to
the following criteria: (a) randomized design comparing an active
outpatient treatment with one or more comparison conditions; (b)
average age of participants between 13 and 18 years; (¢) partici-
pants selected because of elevated levels of substance use or
formal diagnosis of substance abuse or dependence; (d) interven-
tion intended by the investigators to target substance use; (e) tria
designed to evaluate treatment outcomes and not only elements of
therapeutic process; and (f) published in a journa in English.

Search Strategy

The literature search sought to identify all randomized evalua-
tions of outpatient treatments for adolescent substance abuse or
dependence published in peer-reviewed journals through June
2007. Given our focus on the quality of trial design and reporting,
we included only randomized trials that had aready passed a
process of peer review and did not include trials in book chapters,
doctoral dissertations, or unpublished manuscripts. Studies were
identified through: (a) database searches of MEDLINE (1966—
2007) and Psyclinfo (1966—2007); (b) examination of reference
lists of relevant review articles and retrieved articles; (c) manual
search of al issues from 1966 to 2007 of the one journal (Journal
of Consulting and Clinical Psychology) in which more than 3
randomized evaluations were identified by our search. Database
searches used combinations of substance terms (substance, drug,
alcohol, marijuana, or cannabis), diagnosis or problem terms (use,
abuse, or dependence), treatment terms (treatment, intervention,
therapy, psychotherapy, or counseling), and design terms (random,
randomized, randomization, control, controlled, or trial). Trias
represented the unit of analysis such that separate articles pub-
lished from the same dataset (e.g., cases in which posttreatment
and follow-up results were reported separately) were treated as a
single trial, whereas multiple trials reported in the same publica-
tion were treated as separate trials. The search identified a total of
31 trials across 30 publications.
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Selection of Methodological Criteria

Attributes with a well-established link to internal validity were
selected by using a three-step process that considered accepted
guidelines for randomized controlled trials, precedence in adoles-
cent substance abuse studies, and recent methodological and sta-
tistical advances in the field. As a first step, we reviewed the
methodological guidelines for the design and reporting of random-
ized controlled trials recommended in the CONSORT (Consoli-
dated Standards of Reporting Trials) statement (Moher, Schultz, &
Altman, 2001). The CONSORT statement was created to facilitate
critical appraisal and evaluation of randomized trials by providing
common guidelines for authors to improve the quality of trial
reporting. Since its introduction in 1996, CONSORT has been
adopted by an increasing number of medical, psychiatric, and
clinical psychology journals (Altman, 1996; Dulcan, 2001; Huston
& Hoey, 1996; La Greca, 2005) as well as by the Publications
Board of the American Psychological Association, thereby im-
proving the quality of trial reporting across disciplines (Plint et al.,
2006).

The current version of the CONSORT (Moher et al., 2001)
consists of a checklist of 22 evidence-based items that should be
included in manuscripts of randomized controlled trials. The fol-
lowing 10 CONSORT items pertain specifically to the trial meth-
ods: participants, interventions, objectives, outcomes, sample size,
sequence generation, allocation concealment, implementation of
randomization, blinding, and adequate statistical methods. Three
of these attributes were excluded due to redundancy with our
selection of studies that specified inclusion criteria (participants),
focus on quality of reporting as opposed to interna validity (im-
plementation of randomization), and focus on analytical methods
beyond the scope of our review objectives (statistical methods). In
addition, to increase relevance to psychotherapy research, the
attribute blinding (which broadly pertains to whether the partici-
pants, those administering the interventions, and those evaluating
the outcomes are blind to group assignments) was modified to
focus specifically on blind assessment by an independent evalua-
tor.

Next, we augmented the seven methodological attributes re-
tained from the CONSORT statement with attributes that have
been used to evaluate the quality of adolescent substance abuse
studies. A focused search identified one quality assessment
scheme, the Methodological Quality Rating Scale (MQRS; Miller
et al., 1995), that was specifically designed to evauate trias of
substance abuse interventions. The MQRS consists of 13 dimen-
sions of trial quality pertaining to the study design, analytical
strategy, and collection of measures. study design, replicability of
procedures, baseline data, quality control of intervention,
follow-up length, dosage, collateral report, objective verification,
dropouts/attrition enumerated, statistical power, independent
evaluator, statistical analyses, and multisite replications.

Five of the MQRS attributes were excluded due to redundancy
with our focus on randomized trials (study design), redundancy
with attributes included in the CONSORT statement (statistical
analyses, independent evaluator), and focus on durability or ex-
ternal validity of results as opposed to internal validity (follow up
length, multisite replication). Another four attributes were ex-
cluded on the basis of how frequently they were reported in a
recent review of controlled studies by Vaughn and Howard (2004).

As noted by the developers of the Jadad scale, a well-validated
quality scale in the medical literature (Jadad et a., 1996), a
methodological attribute does not provide much power to differ-
entiate among studies if it is endorsed by more than 85% or less
than 15% of studies. By using a dightly more conservative crite-
rion, we removed four attributes that were reported in over 90% of
studies included in Vaughn and Howard' s (2004) review: replica-
bility of procedures, quality control of intervention, dosage, and
dropouts/attrition enumerated.

As afinal step, we modified the list of 11 attributes to capture
severa critical design variables that reflect recent advances in
clinical intervention research. One key methodological feature that
has been empirically shown to affect treatment outcomes is
whether the intervention of interest is compared with an active or
passive comparison condition. Active conditions control for ex-
pectancy effects as well as for improvement due to nonspecific
factors (e.g., attention or therapeutic relationship), whereas passive
conditions control only for the passage of time and the natura
progression of symptoms and disorders. It is well documented that
comparisons with a passive condition are associated with larger
treatment effects than are comparisons of two active treatments
(Baskin, Tierney, Minami, & Wampold, 2003; Kazdin, Bass, Ay-
ers, & Rodgers, 1990; Weisz, McCarty, & Valeri, 2006); thus, we
included the presence of an active comparison as an attribute
indicative of a higher quality of evidence in support of an inter-
vention.

In recent years, two additional design featuresthat have received
recognition include treatment manuals and treatment adherence
ratings. Both techniques have been advocated as means to stan-
dardize procedures and promote adherence, thereby increasing the
likelihood that observed treatment outcomes are attributable to the
specific intervention (Lonigan, Elbert, & Johnson, 1998). Higher
levels of treatment adherence have been associated with more
favorable and less variable treatment outcomes (L uborsky, McLel-
lan, Diguer, Woody, & Seligman, 1997; Waltz, Addis, Koerner, &
Jacobson, 1993), highlighting the importance of these design fea-
tures in protecting internal validity. The CONSORT statement
encompasses these attributes under the general intervention at-
tribute, which pertains to whether details about the intervention
and its delivery are provided for each treatment group. Given the
accepted value of treatment manuals and tests of therapist adher-
ence in promoting consistent treatment delivery (Waltz et 4.,
1993), we replaced the CONSORT’ s general intervention attribute
with two specific attributes: manualized treatment and treatment
adherence ratings.

A fina characteristic that has been widely recognized as pro-
tecting against biased treatment estimates is the inclusion of drop-
outs in the statistical analysis (Howard, Krause, & Orlinksky,
1986; Stanton & Shadish, 1997). Although the CONSORT and
MQRS consider whether dropouts are enumerated and discussed,
neither differentiates between trials that report attrition levels and
those that account for attrition statistically in the analysis. In recent
years, the application of intention-to-treat (ITT) analysis has a-
lowed attrition to be accounted for in the analysis by using al
available data from participants randomized into atrial. A full ITT
analysis (Hill, 1961) requires that data from all participants ran-
domized to treatment be utilized, regardless of two different types
of attrition: (@) attrition from the treatment and (b) attrition from
the research assessments. Analyses that include only participants
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who completed a portion of the treatment are defined as treated
case analyses, while analyses that include only participants who
completed the research assessments are defined as available case
analyses. While available case analyses typicaly exclude fewer
participants and therefore provide greater protection against bias
than do treated cases analyses, ITT analysis is the only approach
that unequivocally produces consistent and unbiased treatment
outcomes (Ellenberg, 1996). Wethereforeincluded I TT analysis as
a three-level attribute, with differentiation among studies using
treated case, available case, and ITT anadysis.

Ultimately, we applied 14 attributes to eval uate the methodol og-
ical strength of the 31 randomized trias: 6 from the CONSORT
statement, 4 from the MQRS, and 4 reflecting recent advances in
the field. Table 1 displays the rating criteria for these 14 dimen-
sions of methodological quality.

Rating Procedure

In harmony with recent recommendations (Brouwers et al.,
2005; Juni et al., 2001; Moja et al., 2005), published randomized
controlled trials were rated with regard to individual attributes of

Table 1
Individual Attributes of Methodological Quality

trial quality with an established link to internal validity. The focus
on published trials presumably introduced bias in favor of meth-
odologically stronger studies. Study co-authors independently re-
viewed 31 trials for the presence of each attribute, with reliability
assessed by using Cohen’s weighted kappa coefficient. Discrep-
ancies were resolved through the coders’ joint review.

To facilitate relative comparisons across studies, we augmented
consideration of individual attributes with the use of a composite
quality of evidence score (QES) to indicate the number of meth-
odological attributes met. Each of the 14 methodological attributes
received a rating of O (not met or unclear) or 1 (met), with the
exception of ITT analysis, which received a possible rating of 0
(treated case analysis), 1 (available case analysis), or 2 (full ITT
analysis). Ratings of the 14 individua attributes were added to
calculate total QES, with a possible range from 0 to 15. Studies
were then dichotomously classified, with studies having a QES
below the median referred to as methodologicaly weaker and
studies having a QES equal to or above the median referred to as
methodologically stronger. Results of the studies were also dichot-
omously coded as having positive or neutral/negative results, with

Attribute Criteria for rating

1. Objective = Specific objectives and hypotheses. Hypotheses are amenable to explicit statistical evaluation.

= Objectives or hypotheses not explicitly established.

2. Sample size = Process for determining the sample size discussed along with any interim analyses and stopping
rules.

= Determination of sample size not discussed.

3. Power = Study is sufficiently powered to detect differences between treatment groups (e.g., at least 71
subjects per condition with active comparison, 27 subjects per condition with passive
comparison).

= Study is not sufficiently powered.

4. Outcome = Established primary and secondary outcome measures. Primary outcome is specified as outcome

of greatest importance.
Primary or secondary outcome measures are not specified.
5. Sequence generation Process for generating a random sequence described with sufficient detail to confirm that each

10.

11.

. Allocation concealment

. Active comparison
. Baseline data

. Manualized treatment

Treatment adherence rating

Collateral report

participant had an unpredictable, independent chance of receiving each intervention.

Process was not purely random, unspecified.

Process of assigning participants to groups described with sufficient detail to confirm that
investigators recruiting and conducting the initial assessment could not discern the participant’s
treatment group.

Process was not concealed, unspecified.

At least one active comparison (e.g., alternate model, treatment as usual).

All comparison conditions were passive (e.g., waitlist, no-treatment control).

Baseline demographic and clinical characteristics reported by condition.

Baseline demographic or clinical characteristics not reported.

At least one treatment condition was guided by a manual.

None of the treatments were guided by a manual, unspecified.

Treatment adherence monitored with scales, checklists, or rating forms completed by therapist,
supervisor, independent observer, and/or patient.

Treatment adherence was not monitored using rating forms, unspecified.

At least one outcome is a collateral report (e.g., parent, caregiver, teacher).

No collateral report.

At least one outcome is an objective measure (e.g., urine, blood samples, paper records).

ITT analysis. All subjects analyzed in groups to which they were assigned.
Available case analysis. Only subjects who completed one or more research assessments were

Treated case analysis. Only subjects who completed a portion of the treatment were analyzed.

12. Objective measure
No objective verification.
13. Intention-to-treat (ITT) analysis
analyzed.
14. Blind assessment

Follow-up assessments completed by treatment-blind evaluator.
Follow-up not completed by blind evaluator, unspecified.
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indication of superior immediate outcomes relative to a compari-
son condition considered as positive findings in support of an
intervention.

Results and Discussion
Methodological Attributes Across Trials

The kappa value and proportion of studies meeting each of the
14 methodological criteria are depicted in Table 2. We initially
reached a modest level of agreement on one attribute, collateral
report (k = 0.53), because of differences in our interpretation of
whether the collateral report pertained narrowly to the adolescent’s
self-reported substance use or broadly to any adolescent-reported
dependent variable. We ultimately decided to use the more broad
definition, because the resulting rate of studies meeting this at-
tribute was more consistent with the rate found in Vaughn and
Howard's (2004) review. A third independent rater then reviewed
the 31 studies by using the clarified definition, resulting in a kappa
value of 1.00 with the origina rater who had used this definition.
Kappa values of the remaining 13 attributes ranged from 0.80 to
1.00, indicating substantial to perfect agreement (Landis & Koch,
1977).

Methodological attributes met by each of the 31 studies are
presented in Table 3. Areas of relative methodological strength,
present in over 50% of studies, included the following five at-
tributes: active comparison, baseline data, manualized treatment,
collateral report, and objective measures. In contrast, areas of
relative weakness, reported in less than 50% of studies, included
the following nine attributes: objectives, sample size, power, out-
comes, sequence generation, allocation concealment, treatment
adherence ratings, ITT analysis, and blind assessment.

Most Frequently Reported Attributes

Active comparison represented the most frequently reported
attribute, occurring in over 80% of the studies (n = 25). Most
studies using an active condition directly compared one or more
prespecified interventions (n = 21), athough severa (n = 4)
compared an active treatment with treatment as usual. Active

Table 2
Methodological Attributes Across Randomized Trials of
Adolescent Substance Abuse Interventions (N = 31)

Methodologica attribute k N %

1. Objective 0.87 13 42
2. Sample size 1.00 2 6
3. Power 0.93 7 23
4. Outcome 0.80 6 19
5. Sequence generation 0.92 8 26
6. Allocation concealment 0.80 4 13
7. Active comparison 0.90 25 81
8. Baseline data 0.85 24 77
9. Manualized treatment 0.83 25 81
10. Treatment adherence rating 0.94 15 48
11. Collateral report 1.00 19 61
12. Objective measure 0.87 20 65
13. Intention-to-treat analysis 0.82 10 32
14. Blind assessment 0.80 5 16

comparison conditions varied significantly in dosage, with inter-
ventions ranging from merely the provision of referrals to the
provision of over 12 weeks of treatment. Passive comparison
conditions included no treatment (n = 4) and delayed treatment
(n = 2). The small proportion of studies using a passive or
no-treatment comparison group was consistent with prior reviews
(Vaughn & Howard, 2004; Williams et a., 2000) and likely
reflected ethical concerns about the use of a no-treatment compar-
ison as well as a general consensus in the adolescent substance
abuse field that some treatment is better than no treatment (Cata-
lano, Hawkins, Wells, Miller, & Brewer, 1991). While the use of
an active control provides a more stringent test of a treatment’s
effectiveness, the lack of a passive control makes it difficult to
interpret the results of multiple studies (32%; n = 10) in which the
active treatments resulted in an equivalent level of improvement
across all time points. Interpretations were rendered even more
complex when studies did not provide background evidence con-
firming that the active comparison intervention had previously
demonstrated effectiveness relative to no or minimal treatment.
Challenges in interpreting the results of active comparisons were
noted by the investigators of several studies (n = 7) included in the
present analysis.

Another frequently met attribute was baseline data, which re-
quires reporting of demographic and clinical characteristics by
treatment group. Reporting of baseline clinical characteristics oc-
curred more often than did reporting of key demographic charac-
teristics (e.g., gender, age, race). Approximately 94% of the stud-
ies (n = 29) reported raw data on at least one clinical characteristic
by group, arate that was somewhat higher than the 87% of studies
reporting baseline clinical data in Vaughn and Howard's (2004)
review. Fewer studies (77%; n = 24) reported that the groups were
equivalent on demographic factors. All of the studies that reported
equivalence of demographic factors also reported raw data on the
clinical characteristics, resulting in an overall rate of 77% studies
(n = 24) meeting this attribute.

Other areas of methodological quality that were frequently
reported included techniques used to verify self-reported out-
comes. Verification via collateral report and objective measures
occurred in 61% (n = 19) and 65% (n = 20) of studies, respec-
tively. Relative to the results of Vaughn and Howard's (2004)
review, therate of collateral interviews was highly consistent (61%
vs. 60%), whereas the rate of objective verification was somewhat
lower (65% vs. 73%). Overall, 81% (n = 25) of the studies used
either collateral interviews or objective measures, and 45% (n =
14) used both techniques.

A fina area of methodological strength was the use of manu-
alized treatment, which was met by 81% of studies (n = 25). By
contrast, the other technique to promote treatment fidelity, treat-
ment adherence ratings, was reported by only 48% of studies (n =
15). Eleven of the 25 studies that used a manual did not obtain
adherence ratings, whereas only 2 of the 15 studies that obtained
treatment ratings did not explicitly reference the use of a manual.
Of the 11 manualized studies that did not obtain adherence ratings,
the magjority (n = 8) specifically mentioned the provision of
ongoing supervision to promote fidelity. Combined, 87% of the 31
studies (n = 27) used at least one of these techniques to promote
adherence, and 42% (n = 13) used both approaches.
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Table 3
Attributes of Randomized Trials of Outpatient Interventions for Adolescent Substance Abuse (N = 31 Trials)
Baseline Random Allocation Tx Collatera Objective Blind
Author, year (QES) Objective data  Sample Power Outcome Active sequence concealed Manua ratings report  measure ITT assess
1. Azrin et ., 1994
5) No Yes No No No Yes No No No Yes Yes Yes TC No
2. Azrin et d., 2001
) No Yes No No No Yes No No Yes Yes Yes Yes TC Yes
3. Bailey et a.,
2004 (4) Yes No No No No No No No Yes No No No ITT No
4. Conrad et dl.,
2006 (6) Yes Yes No Yes No No Un Un Yes No No No ITT No
5. Dennis et a.,
2004, Experiment 1
(12) No Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes AC Yes
6. Dennis et al.,
2004, Experiment 2
(12) No Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes AC Yes
7. Friedman, 1989
(6) No Yes No No No Yes Un Un Yes Yes Yes No AC Un
8. Henggeler et al.,
1999 (7) No Yes No No No Yes Un Un Yes Yes No Yes ITT No
9. Henggeler et al.,
2006 (8) No Yes No No No Yes Un Un Yes Yes Yes Yes ITT Un
10. Joanning €t al.,
1992 (4) No No No No No Yes No No Yes No Yes Yes TC No
11. Kaminer et a.,
1998 (8) Yes Yes No No No Yes Un Un Yes Yes Yes Yes AC Un
12. Kaminer et a.,
2002 (7) Yes Yes No No No Yes Un Un Yes No No Yes ITT Un
13. Latimer et a.,
2003 (6) No Yes No No No Yes Un Un Yes No Yes Yes AC Un
14. Lewis et a., 1990
4 No No No No Yes Yes Un Un No No Yes Yes TC No
15. Liddle et dl.,
2001 (6) Yes Yes No No No Yes Un Un Yes No Yes Yes TC Un
16. Liddle et dl.,
2004 (9) Yes Yes No No No Yes Yes Un Yes Yes Yes No Un Yes
17. Marsden et a.,
2006 (11) Yes Yes Yes Yes No Yes Yes Yes Yes No No Yes ITT No
18. McCambridge &
Strang, 2004 (5) No Yes No Yes No No Un Un Yes No No No ITT No
19. McGillicuddy et
al., 2001 (4) No Yes No No No No No No No Yes No No ITT Un
20. Ngjavatis et al.,
2006 (8) No Yes Yes No Yes Yes Un Un Yes Yes No No ITT No
21. Peterson et .,
2006 (7) Yes Yes No Yes No No Yes Un Yes No No Yes AC Un
22. Santisteban et dl.,
2003 (7) Yes Yes No No No Yes Un Un Yes Yes Yes Yes TC Un
23. Slesnick &
Prestopnik, 2005
) Yes Yes No No No Yes Yes Un Yes No No Yes AC Un
24. Smith et a., 2006
(6) Yes No No No No Yes Un Un Yes No Yes Yes AC Un
25. Srisurapanont et
al., 2007 (7) No Yes No No Yes Yes Yes Yes Yes No No Yes TC No
26. Szapocznik et a.,
1983 (2) No No No No No Yes Un Un No No Yes No TC Un
27. Szapocznik et a.,
1986 (2) No No No No No Yes Un Un No No Yes No TC Un
28. Thush et al., 2006
5) No No No No No Yes Un Un No No Yes Yes ITT No
29. Waldron et .,
2001 (10) Yes Yes No No Yes Yes Yes Un Yes Yes Yes Yes AC Un
30. Walker et al.,
2006 (5) No Yes No Yes No No Un Un Yes Yes No No AC Un
31. Winters &
Leitten, 2007 (7) Yes Yes No No No Yes Un Un Yes Yes Yes No TC Yes

Note. QES = quality of evidence score; Tx = treatment; ITT = intention-to-treat analysis; TC = treated case analysis; AC = available case anaysis;

Un = unclear.
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Least Frequently Reported Attributes

Two of the least frequently reported attributes pertained to the
determination of an adequate sample size. Sample size consider-
ations include whether the study provided an a priori justification
of the sample size and whether the study had sufficient power to
test for differences between treatment groups. According to the
general guidelines recommended by Kazdin and Bass (1989),
treatment studies with an active comparison condition require at
least 71 participants per group to have adequate power, while
studies with a passive comparison condition require at least 27
participants per group. With these guidelines, 77% of studies (n =
24) lacked sufficient power to test for differences between condi-
tions. Inadequate power was compounded by a lack of reporting
about the determination of the sample size; approximately 95% of
studies (n = 29) neglected to state how the sample size was
determined. Within the current sample, approximately 1 in 4
studies (23%; n = 7) concluded that there was no significant
difference between two or more treatment conditions, despite
having insufficient power to support such a claim.

Two other infrequently reported areas pertained to the process
of randomization, which has been identified as the critical com-
ponent of high-quality randomized trials (Schulz & Grimes, 2002).
The CONSORT statement defines adequate randomization as en-
compassing two independent, yet related, processes. generation of
an unpredictable allocation sequence (sequence generation) and
concealment of this sequence from the investigators responsible
for enrolling participants (allocation concealment). The first pro-
cess, sequence generation, refers to the use of a random, proba-
bilistic sequence to assign participants. Methods such as aternate
assignment, case record 1D, date of birth, or date of enrollment are
not random but, rather, are systemic occurrences. In accordance
with guidelines offered by Schulz and Grimes (2002), we viewed
sequence generation as adequate if the following auditable, a priori
methods were described: computerized randomization, random
number table, coin toss, shuffled deck. Following these guidelines,
19% of trials (n = 6) reported using randomization even though
seemingly nonrandom sequence generation techniques were used,
and 55% (n = 17) did not specify the method used for sequence
generation. Virtualy al of the studies with adequate sequence
generation (26%; n = 8) used a computer to generate a random
sequence.

The second process related to randomization, allocation con-
cealment, refersto the concealment of the allocation schedule from
those investigators responsible for enrolling participants. If a ran-
dom sequence is generated, but the sequence is not adequately
concealed, then decisions about enrollment may be influenced by
foreknowledge of upcoming treatment assignments, potentially
introducing selection bias. Empirical analyses have shown that
studies with inadequate or unclear concealment yield biased esti-
mates of treatment effects, with odds ratios exaggerated by 30% to
40% (Kjaergard, Villumsen, & Gluud, 2001; Schulz et a., 1995).
In the current analysis, we awarded credit for allocation conceal-
ment only if the study also had random sequence generation,
reflecting our view that investigators would be more likely to
ascertain a nonrandom sequence. This criterion was somewhat
more conservative than the criterion used in prior methodological
reviews (Schulz, Chalmers, Grimes, & Altman, 1994). Half of the
current studies with sufficient sequence generation (n = 4) pro-

vided adequate detail to confirm concealment. Techniques used to
conceal allocation included the use of an independent research
staff to generate the allocation sequence (n = 3) as well as the use
of opaque, sealed envelopes (n = 1). An additional 13% of studies
(n = 4) stated that allocation was concealed, but they either did not
confirm generation of a random sequence or did not specify the
steps taken to conceal upcoming assignments.

The reporting of study objectives and primary outcomes repre-
sented other areas for improvement. Failure to specify ahypothesis
or any primary outcomes can introduce bias to the extent that
multiple analyses of the same dataset increase the risk of false
positive results (Tukey, 1977). Although 100% of studies reported
study objectives, only 42% of studies (n = 13) reported an explicit,
testable hypothesis. An even smaller proportion of studies (19%,
n = 6) explicitly defined one or two primary outcomes. The
remaining studies had three or more outcomes, none of which was
delineated as primary.

Another infrequently reported area was ITT analysis. Approxi-
mately one third of studies met this criterion (32%, n = 10), with
the remaining studies fairly evenly split between use of treated
case analysis that excluded treatment dropouts (32%, n = 10) and
use of available case analysis that excluded research dropouts
(35%, n = 11). Consistent with the findings of Hollis and Camp-
bell (1999), a notable proportion of studies (16%; n = 5) inaccu-
rately reported use of ITT analyses, when they had actually con-
ducted an available case analysis. Those studies that provided
sufficient detail to confirm ITT analysis utilized the following
statistical techniques: last value carried forward (n = 4), random
regression (n = 1), latent growth modeling with maximum likeli-
hood estimation (n = 1), 100% data retention on archival records
(n = 2), and 100% participation at follow-up (n = 2). A subset of
studies (19%; n = 6) closely approached ITT analysis by using
data from 95% or more of the sample, while another study de-
scribed the use of latent growth modeling, which often implies the
use of maximum likelihood imputation, but did not provide suffi-
cient detail to make a definitive judgment. Those studies that
conducted ITT analysis on one or more outcomes were al pub-
lished since 1999, highlighting the recency of this methodological
attribute.

The fina area for improvement was blind assessment of out-
come by an independent evaluator. Across the 31 studies, 16%
(n = 5) reported meeting this criterion, 35% (n = 11) reported not
meeting this criterion, and the remaining 48% (n = 15) did not
adequately report this criterion. Those studies that clearly did not
fulfill this attribute either explicitly stated that the follow-up was
conducted by the therapist or a nonblind evaluator (n = 4), relied
on an outcome that incorporated nonblind therapist judgments
(n = 2), or relied on self-report measures only (n = 5). By
contrast, those studies that did not provide sufficient detail did not
explicitly report whether the evaluator administering the assess-
ment was blind to treatment condition. Of note, many of the
studies that provided insufficient detail reported the following
attributes: evaluator was not a member of the clinical staff (n =
10); independent rater scored a portion of the assessment (n = 5);
and evaluator was blind to the study hypothesis (n = 1). These
strategies help to limit interpretation bias at the time of the assess-
ment. However, Juni and colleagues (1999) found that open as-
sessment of outcome was associated with exaggerated effect sizes
of about 35% in an analysis of meta-analytic reviews, highlighting
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the need to attend to blind assessment of outcomes in clinica
research.

Quality of Evidence in Support of Different Interventions

Across the 31 studies, 57 active outpatient interventions were
tested. The median QES across trials was 7.0, with a range from
2.0 to 12.0. There was a modest positive association between
methodological quality and year of publication (r = .55, p < .01),
reflecting a tendency for more recent studies to use methodol og-
ically stronger designs. Treatment approaches fell into five main
modalities: family-based therapy, brief motivational therapy, CBT,
adolescent group therapy, and parent training. In addition, there
were integrated models of CBT and motivation enhancement ther-
apy as well as CBT and functional family therapy. Level of
evidentiary support by treatment modality and specific models
associated with each modality are summarized in Table 4.

Family-based therapy was the most frequently tested approach,
with 22 models evaluated across 17 studies. Building on prior
classifications (Ozechowski & Liddle, 2000; Waldron, 1997),
family-based interventions were broadly sorted into five types of
models: systems, behavioral, functional, ecological, and educa-
tional. Classifications were based on how the treatment addressed
intrafamilial and extrafamilial influences in the development,
maintenance, and modification of adolescent substance use. Sys-
tems approaches attempted to restructure problematic family in-
teraction patterns associated with the adolescent’s substance use,
while behavioral approaches applied principles of operant and
social learning within the family context to promote prosocia
behaviors and reduce substance use. Models that integrated prin-
ciples of both systems and behavioral approaches were viewed as
functional approaches. Ecological models expanded the bound-
aries of treatment beyond the family and utilized individualized
strategies to target adolescent substance use in the context of
multiple interrelated, nested systems. Finaly, family education
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models focused on providing psychoeducation to the family of the
adolescent substance user.

Similar to the overall pool of studies, QES of studies evaluating
family therapy ranged from 2.0 to 12.0, with amedian of 6.0. Nine
of the 17 studies used methodologically stronger designs. Of the
family therapy approaches, ecological family therapy was evalu-
ated the most often (n = 7) and was the only therapy evaluated in
more than 1 methodol ogically stronger study (n = 6). Median QES
of ecological approaches was 8.0 and ranged from 6.0 to 12.0.
Specific ecological models tested in methodologically stronger
studies included multisystemic therapy (n = 2), multidimensional
family therapy (n = 2), family systems network (n = 1), and
ecologically based family therapy (n = 1). Three of these studies
found that ecological models, delivered aone or integrated with
juvenile court services, had superior outcomes to other active
treatment conditions (e.g., service as usual through a shelter,
juvenile court services, adolescent group therapy). Meanwhile, 3
studies found that ecological models had comparable outcomes
with those of treatment as usual in the community as well as those
of integrated models of CBT and motivation enhancement therapy.

Brief motivational interventions represented the second most
frequently investigated outpatient intervention. Treatment models
were classified as brief motivational interventionsif they consisted
of one or two sessions targeted toward increasing the adolescent’s
motivation to reduce substance use. Seven brief motivational in-
terventions were tested across six studies, four of which used
methodologically stronger designs. Studies evaluating motiva-
tional interventions had a median QES of 7.0 and arange from 5.0
to 11.0. Three of the four methodologically stronger studies found
favorable evidence for brief motivational interventions, whereas
one study found no differences between a one-session intervention
and the provision of information.

Although not the most often tested intervention (n = 4), CBT
represented the intervention supported by the greatest proportion

Table 4
Quality of Evidence Scores by Treatment Modality
Treatment approach Study numbers Median QES # QES =7 # QES =7, + results Min, Max
Family-based therapy
Systems model (FST, BSFT) 10, 22, 26, 27 3.0 1 1 2,7
Behavioral model (FBT, SOFT) 1,224 6.0 1 0 57
Functional model (FFT, PBFT) 7,14, 29 6.0 1 1 4,10
Ecological model (MDFT, MST, EBFT, FSN) 5,6, 8,9, 15, 16, 23 8.0 6 3 6, 12
Educational model (multifamily groups) 10, 15 5.0 0 0 4,6
Brief motivational intervention 17, 18, 21, 25, 30, 31 7.0 4 3 5 11
Cognitive behavioral therapy 2,11,12, 20 75 4 2 7,8
Adolescent group therapy
Interactional 10, 11, 15, 16, 22, 29 75 4 0 4,10
Psychoeducational 12, 13, 25 7.0 2 1 6,7
Parent skills training 7,19 5.0 0 0 4,6
Integrated model
Cognitive behavioral + motivation enhancement 3,4,5,6, 24, 28, 29 6.0 3 0 4,12
Cognitive behavioral + functional family 13, 29 8.0 1 1 6, 10

Note. Study numbers refer to numbers from Table 3. QES = quality of evidence score; # QES = 7 = number of studies with quality of evidence score
equal to or above the median; + results = evidence of immediate superiority to at least one comparison condition; FST = family systems therapy; BSFT =
brief strategic family therapy; FBT = family behavioral therapy; SOFT = strengths oriented family therapy; FFT = family functional therapy; PBFT =
Purdue brief family therapy; MDFT = multidimensional family therapy; MST = multisystemic therapy; EBFT = ecological-based family therapy; FSN =

family support network.
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of methodologically stronger studies (100%; n = 4). CBT models
explicitly aimed to modify cognitive processes, beliefs, individual
behaviors or environmental reinforcers associated with the adoles-
cent’s substance use. Median QES of CBT studies was 7.5, with a
narrow range from 7.0 to 8.0. Models of CBT included both
individual (n = 2) and group modalities (n = 2). Two studies were
supportive of CBT as having superior effectiveness to group
interactional therapy and treatment as usual, while the other two
studies found that CBT had comparable outcomes with group
psychoeducation and family behavior therapy.

Eight models across seven studies explicitly integrated princi-
ples of CBT and motivation enhancement therapy. QES of the
seven studies ranged from 4.0 to 12.0, with a median of 6.0.
Methodologically stronger designs were used in three of the stud-
ies. In two of the methodologically stronger studies, integrated
CBT and moativation enhancement had comparable effectiveness
with ecological family and community reinforcement approaches.
In the final study, an integrated CBT and motivation model was
compared with three conditions: adolescent group therapy, func-
tional family therapy, and integrated CBT and functional family
therapy. At the posttreatment assessment, the integrated CBT
model was inferior to the two family models and equivalent to
adolescent group therapy. However, no significant differences
were found among the four treatments at the 3-month follow-up.

Another integrated model tested in two studies was the combi-
nation of CBT and functional family therapy, which had a median
QES of 8.0. One of the two studies used a methodologically
stronger design (QES = 10.0). As previously discussed, the meth-
odologically stronger study compared an integrated model of CBT
and functional family therapy with three other conditions. Al-
though the integrated family model was superior to two of the
conditions at the posttreatment assessment, this superiority was not
maintained at the 3-month follow-up.

Adolescent group therapy represented an active treatment model
that typically served as the comparison condition, as opposed to
the primary intervention of interest. Group therapy models were
tested in nine studies, three of which were psychoeducational in
nature and six of which were more interactional . The psychoedu-
cational groups emphasized the provision of information about
acohol and other drugs, while the interactional groups emphasized
exploration of perceived benefits and consequences of substance
use, identification of interpersonal processes within the group, and
practice with skills needed to reduce substance use. Six of the nine
studies used methodologically stronger designs, reflecting a rep-
resentative proportion of studies testing psychoeducational and
interactional approaches. Although all six of the methodologically
stronger studies used treatment manuals for at least one condition,
only three of the studies used manuas for the group therapy
condition. Results of five of the six methodologically stronger
studies were not favorable toward adolescent group therapy. In
these studies, adolescent group therapy was outperformed by
group CBT, family systems therapy, ecological family therapy,
and a brief motivational intervention. The remaining methodol og-
icaly stronger study found that a psychoeducation group had
comparable acute outcomes with those of group CBT.

The final treatment approach was parent skills training, which
aimed to teach parents the skills needed to promote effective
coping, problem solving, communication, and/or parental moni-
toring. Median QES was 5.0, with a range from 4.0 to 6.0. Parent

skills training was the only approach tested in more than one study
(n = 2) that was not evaluated in any studies using a methodol og-
ically stronger design.

Conclusion

The primary objective of the current review is to evaluate
published, peer-reviewed randomized trials on individual attributes
that have been empirically or conceptually established as prevent-
ing biased treatment outcomes. Our review of 31 trials on 14
individual attributes reveals that 9 of the attributes were reported
by less than 50% of randomized trials, indicating several areas for
improvement. Although a randomized design was a prerequisite
for study selection, few of the studies adequately reported the
techniques utilized to generate a random sequence or to conceal
alocation schedules. Sample sizes were generally small and were
rarely justified, thereby increasing the risk of Type Il error (failing
to find a significant treatment effect when a treatment effect may
exist). Moreover, studies rarely established a priori hypotheses or
primary outcomes, introducing risks associated with multiple out-
comes analyses. Less than one in five studies reported adequate
blinding of outcome assessment, and less than one in three in-
cluded all participantsin the analysis. These methodological issues
have been similarly documented in other disciplines (Adetugbo &
Williams, 2000; DerSimonian, Charette, McPeek, & Mosteller,
1982; Liberati, Himel, & Chamers, 1986; Schulz et a., 1994;
Thornley & Adams, 1998), highlighting the challenges associated
with clinical trial research and the need for uniform reporting
guidelines across fields. Also congruent with methodological sur-
veys in other disciplines or journas (Hollis & Campbell, 1999),
evaluation of methodological quality revealed some concerns with
inaccurate reporting. For instance, 19% of studies reported random
assignment even though they did not appear to use purely random
methods, and 16% of studies reported the use of ITT analysis even
though they excluded participants who dropped out of research
assessments.

A secondary objective of the current review was to evaluate the
quality of evidence in support of different treatment models. Mod-
elsthat had evidence of immediate treatment superiority in two or
more methodol ogically stronger studies included ecological family
therapy, brief motivational intervention, and CBT. While there has
been atrend for the quality of evidence to increase over the past 2
decades in this challenging area of clinical research, our findings
indicate that the improvement has not been equivalent across
approaches. For instance, family therapy models were the most
frequently tested, yet ecological family therapy was the only
family approach tested in two or more studies using methodolog-
ically stronger designs. Furthermore, higher levels of methodol og-
ical quality were not necessarily associated with stronger evidence
in support of an intervention. As an example, adolescent group
therapy models, other than group forms of CBT, were tested in six
methodologically stronger studies but did not demonstrate any
evidence of superiority relative to comparison conditions.

Limitations

Results of this review should be considered in the context of
severa limitations. A primary limitation inherent in most method-
ological surveys is that inadequate reporting can be confounded
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with poorer quality study methodology. The methodological lim-
itations highlighted in our review may reflect inadequate reporting,
flawed methodology, or both. Because our aim was to appraise
strengths and weaknesses in our field both in methodology and in
reporting, we intentionally limited our scope to methodological
factors as reported in peer-reviewed journal articles. We opted not
to query authors about whether they had used, but not reported,
higher quality methods. In a prior methodological review, Liberati
and colleagues (1986) contacted principal investigators and found
that inadequate reporting often reflected inadequate methods. Sim-
ilarly, Schulz and colleagues (1995) found that inadequately con-
ducted and inadequately reported allocation concealment were
both associated with inflated effect sizesin an analysis of 250 trials
from 33 meta-analytic reviews. Thus, we believe that limitationsin
the quality of trial reporting are likely to provide a reasonable
proxy of trial quality.

Study results must also be interpreted in the context of the
review objectives. Because the review aimed to assess the quality
of evidence in support of different approaches and not the quantity
of evidence, conclusions about the relative effectiveness of spe-
cific interventions are limited. An approach supported by three
methodologically stronger studies is supported by higher quality
evidence than is an approach supported by two stronger studies,
but it is not necessarily a superior model. Quantification of evi-
dence in support of different interventions by consideration of
effect sizes instead of null significance testing as well as testing
whether the attributes identified in this review protect against
inflated effect estimates represent important avenues for future
research. Furthermore, the focus on internal validity limits conclu-
sions about the external validity, durability, or specificity of out-
comes to other domains of adolescent functioning. A number of
study attributes included in the CONSORT statement and MQRS,
which were not included in this review, such as adverse events,
follow-up length, and multisite replication, could be utilized in
future reviews to evaluate the reporting of these important dimen-
sions of randomized trials.

Finally, the specific selection criteria necessarily limited the
generalizability of the results. The intentional focus on studies
published in peer-reviewed journals presumably introduced biasin
favor of methodologically stronger studies and precludes infer-
ences about the quality of studies published in other outlets. It also
precludes conclusions about studies that may have used high-
quality designs but remain unpublished for other reasons, such as
negative results. Generalizability is also limited by the identifica-
tion of only 31 randomized evaluations of outpatient interventions.
A 2002 review of the adult literature (Miller & Wilbourne, 2002)
focusing specifically on alcohol dependence treatments identified
more than 300 studies, a number which stand in stark contrast to
the number of randomized trials of adolescent substance abuse
treatments identified in the current review.

Research and Clinical Implications

Treatment research in the field of adolescent substance abuse,
which is quite challenging to conduct, has nonetheless been char-
acterized by several improvements in quality of evidence over the
past 2 decades. Most studies now report baseline data, use treat-
ment manuals, supplement adolescent self-report with collateral
reports or objective measures, and compare the treatment of inter-

est to an active condition. At the same time, there are clear
methodological attributes that need to be incorporated into the
design of future studies if the evidence base in support of outpa-
tient psychological interventions is to improve and to yield more
accurate estimates of outcome.

Several of the needed attributes arerelatively easy to implement.
For example, investigators can readily state their objectives and
demarcate primary outcomes. Similarly, procedures to ensure a
truly random allocation sequence and to conceal allocation until
after baseline assessment are both important and readily available.
Other attributes require adjustments in study administration and
have associated costs—such as systematically using treatment
adherence ratings, assuring that evaluators are kept blind to treat-
ment condition, and retaining treatment dropouts in the assessment
schedule—in order to facilitate I TT analyses with minimal reliance
on imputed data. The most challenging attribute is likely to be
recruiting large enough samples to ensure adequate power when
comparing two or more active interventions. At a minimum, in-
vestigators can readily describe how sample size was determined
and what degree of power is associated with the actual sample size.

Medical reviews have identified three attributes as most critical
in assuring that reported effect sizes are not inflated (Brouwers et
a., 2005; Juni et a., 1999; Moja et al., 2005): allocation conceal -
ment, ITT analyses, and blind assessment of outcome. These
methodological attributes protect against bias potentially associ-
ated with assignment to treatment, differential dropout from treat-
ment, and evaluation of treatment outcome. Thus, there is a par-
ticular need for emphasis on these three attributes in the design of
studies.

In addition to the implications for treatment research design and
implementation, our review indicates a need for more uniform
reporting requirements in the publications generated by outcome
studies. Several of the leading journals in clinical psychology and
psychiatry have adopted the CONSORT criteria, as previously
noted (e.g. Dulcan, 2001; La Greca, 2005). There is a need to
broaden this movement to include awider array of journals as well
as to prioritize those attributes that have been shown to protect
against biased effect size estimates. General adoption of guidelines
such as the CONSORT would have the additional advantage of
promoting uniform reporting requirements and stronger method-
ological quality across related but distinct disciplines. This advan-
tage is particularly important when treatments are derived from
different disciplines and compared or combined in outcome stud-
ies.

Clinical service implications of this review pertain to the selec-
tion of interventions based on the evidence in support of different
options. In general, treatments that are supported by a stronger
evidence base should be preferred to those with a weaker evidence
base by treatment providers, by adolescents and families seeking
services, and by agencies funding clinical services. Consistent with
the broader adolescent substance use literature, this review finds
that family-based therapy, CBT, brief motivational interventions,
adolescent group therapy, parent skills interventions, and integra-
tive approaches were all generally associated with treatment gains
over time. However, the only specific models that demonstrated
evidence of treatment superiority in two or more methodologically
stronger studies were ecological family therapy, CBT, and brief
motivationa interventions, indicating that these approaches are
currently supported by higher quality evidence than are aternate
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interventions. Results of the current review support more treatment
models than did the review of Vaughn and Howard (2004), which
identified one ecological family approach (multidimensional fam-
ily therapy) and CBT as the interventions with the strongest
evidence base.

The relatively unfavorable performance of adolescent group
therapy, with the exception of group CBT, warrants particular
consideration. Non-CBT adolescent group therapy was the only
treatment model in this review that demonstrated inferiority in
immediate treatment outcome in more than one methodologically
stronger study. Group therapy is a frequently used modality in
adolescent substance abuse treatment. Etheridge, Smith, Rounds-
Bryant, and Hubbard (2001) found that there was a significant shift
toward greater use of the group modality in adolescent outpatient
drug abuse treatment during the period from the early 1980s to the
mid-1990s. In an evaluation of outpatient programs, Hser and
colleagues (2001) found that 78% of programs provided group
sessions as a significant component of treatment. Given the wide-
spread use of the group modality, our findings suggest that it is
advisable for providers to use group interventions with a more
substantial evidence base, such as CBT, or to rely more heavily on
other modalities with greater evidentiary support.

To attain state-of-the-art interventions for adolescent substance
abuse, efficacy studies should prioritize attributes that have been
empirically shown to affect effect size estimates. Once efficacy has
been demonstrated in high-quality trials, resources can focus on
effectiveness models and treatment dissemination. Advocates for
treatments that, to date, lack evidence from higher quality studies
may wish to consider the attributes designated in this review when
designing studies as well as when reporting outcomes relative to
treatment models with a more robust evidence base.
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