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Objective: To test whether pay for performance (P4P)
is an effective method to improve adolescent substance
use disorder treatment implementation and efficacy.

Design: Cluster randomized trial.

Setting: Community-based treatment organizations.

Participants: Twenty-nine community-based treat-
ment organizations, 105 therapists, and 986 adolescent
patients (953 with complete data).

Intervention: Community-based treatment organiza-
tions were assigned to 1 of the following conditions: the
implementation-as-usual (IAU) control condition or the
P4P experimental condition. In addition to delivering the
same evidence-based treatment (ie, using the Adoles-
cent Community Reinforcement Approach [A-CRA]),
each organization received standardized levels of fund-
ing, training, and coaching from the treatment develop-
ers. Therapists in the P4P condition received US $50 for
each month that they demonstrated competence in treat-
ment delivery (ie, A-CRA competence) and US $200 for
each patient who received a specified number of treat-
ment procedures and sessions (ie, target A-CRA) that has
been found to be associated with significantly improved
patient outcomes.

Main Outcome Measures: Outcomes included A-
CRA competence (ie, a therapist-level implementation
measure), target A-CRA (ie, a patient-level implemen-
tation measure), and remission status (ie, a patient-
level treatment effectiveness measure).

Results: Relative to therapists in the IAU control con-
dition, therapists in the P4P condition were signifi-
cantly more likely to demonstrate A-CRA competence
(24.0% vs 8.9%; event rate ratio, 2.24; 95% CI, 1.12-
4.48; P=.02). Relative to patients in the IAU control con-
dition, patients in the P4P condition were significantly
more likely to receive target A-CRA (17.3% vs 2.5%; odds
ratio, 5.19; 95% CI, 1.53-17.62; P=.01). However, no sig-
nificant differences were found between conditions with
regard to patients’ end-of-treatment remission status.

Conclusion: Pay for performance can be an effective
method of improving treatment implementation.

Trial Registration: clinicaltrials.gov Identifier:
NCT01016704
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I N 2001, THE INSTITUTE OF MEDI-
cine published Crossing the Qual-
ity Chasm: A New Health System
for the 21st Century, which called
for the need to “align financial in-

centives with the implementation of care
processes based on best practices and the
achievement of better patient out-
comes.”1(p184) In the decade since this land-
mark report was published, pay for per-
formance (P4P [ie, providing financial
incentives for the achievement of pre-
defined criteria]) has been a topic of con-
siderable interest2-23 and is a strategy spe-
cifically recommended by the Institute of

Medicine24 to help improve the delivery of
high-quality care.

The number of P4P programs in the
United States has grown rapidly, with evi-
dence from a study20 suggesting that more
than 150 such programs exist. However,
this rapid diffusion of P4P programs has
occurred largely in the absence of ran-
domized controlled studies, despite re-
peated calls for experimental research to
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evaluate P4P approaches.2,3,8,9 It is ironic that the use of
P4P has proliferated without experimental support at the
same time when evidence-based treatments are not being
diffused to practice settings.25-28

The present study presents the main effectiveness find-
ings from the Reinforcing Therapist Performance experi-
ment,29 which is a cluster randomized trial designed to
evaluate the efficacy of using P4P methods to improve
treatment implementation and effectiveness. This de-
sign was used because the primary interest was to exam-
ine P4P as an organizational-level intervention and be-
cause validity threats are possible from the randomization
of patients within therapists (eg, contamination) or of
therapists within treatment organizations (eg, compen-
satory rivalry and resentful demoralization). In addi-
tion to adding to the limited knowledge about the effec-
tiveness of P4P methods in general, our findings are
significant given that the study was conducted within the
context of a national initiative to improve treatment for
adolescent substance use disorders, a problem identi-
fied as “America’s #1 Public Health Problem” according
to a 2011 publication by researchers at Columbia Uni-
versity (New York, New York).30

METHODS

STUDY POPULATION

Between October 1, 2006, and October 1, 2007, a total of 34
community-based treatment organizations across the United
States received discretionary grant funding from the Sub-
stance Abuse and Mental Health Services Administration’s Cen-
ter for Substance Abuse Treatment to implement an evidence-
based behavioral treatment called the Adolescent Community
Reinforcement Approach (A-CRA).31-33 Although the A-CRA
consists of 19 different treatment procedures (designed to help
increase adolescents’ access to reinforcers through operant con-
ditioning principles and skills training activities so that non–
substance using behaviors are rewarded and can replace sub-
stance use behavior), more than 1 procedure may be provided
in any single session, and any procedure can occur succes-
sively throughout treatment. A detailed description of this imple-
mentation initiative has been published.34 Briefly, consistent with
the implementation science research literature,26 the ap-
proach was a complex multilevel process involving multiple
“core implementation components.” For example, therapists
at each treatment organization received standardized A-CRA
training that included reading the treatment manual, passing
a knowledge test, and attending a 31⁄2-day training workshop.
To support quality implementation, therapists also received
quantitative and qualitative feedback from trained raters and
participated in biweekly calls with the developers of the A-
CRA model. Each treatment organization also received ap-
proximately US $300 000 for each of 3 years to support the
implementation. Although a convenience sample, this initia-
tive provided an ideal setting to experimentally test the extent
to which P4P methods can be used to improve treatment imple-
mentation given that each organization was delivering the same
evidence-based treatment and was receiving the same training
model and level of funding.

With institutional review board approval, organizations
implementing A-CRA treatment in an outpatient setting were
eligible and were invited to participate in this study. The cri-
terion for the inclusion of therapists was employment at a par-
ticipating organization as an A-CRA treatment therapist. Each

participating organization signed a memorandum of under-
standing, and therapists were approached individually and were
invited through an informed consent process to participate in
the study. The recruitment of organizations was completed be-
tween November 17, 2008, and January 12, 2009.

INTERVENTION

In addition to the implementation-as-usual (IAU) procedures
delivered by organizations and therapists in both treatment con-
ditions, participating therapists working at organizations as-
signed to the P4P condition had the opportunity to earn mon-
etary bonuses for the achievement of 2 predefined treatment
implementation performance measures. Specifically, building
on prior research that identified specified levels of A-CRA treat-
ment associated with significantly better follow-up out-
comes,29,35 therapists could earn US $200 for each of their pa-
tients who received at least 10 of 12 specific A-CRA procedures
delivered within the first 14 weeks of treatment and in no fewer
than 7 sessions (target A-CRA). To reinforce the quality of treat-
ment delivery, therapists also could earn US $50 for each month
that they demonstrated competent delivery of all components
of at least 1 A-CRA treatment procedure during the same treat-
ment session (A-CRA competence). Notably, the achievement
of both implementation measures was objectively determined
based on expert review of session recordings using a detailed
rating manual.36 To demonstrate the delivery of target A-CRA,
therapists were required to provide recorded evidence that they
had delivered at least 10 of 12 specified A-CRA procedures and
had delivered at least 7 treatment sessions. Similarly, to ensure
a representative sample of treatment session recordings from
which to randomly select, demonstration of A-CRA compe-
tence required therapists to submit a session recording from at
least 80% of their treatment sessions conducted during the month.

Determining incentive sizes was a difficult aspect of design-
ing this trial. Guided by prior related research,11,37 we chose in-
centive amounts that we estimated would enable therapists in
the P4P condition to, on average, earn incentive amounts that
during a 12-month period would add up to approximately 4%
to 7% of their mean annual base salary of US $35 000. We be-
lieved that such amounts were large enough to significantly im-
prove therapist performance yet were small enough to be con-
sidered within a practical range for community-based treatment
providers to implement.

During the second to third weeks of each month, all par-
ticipants in the P4P condition received e-mail notifications docu-
menting their achievement of target A-CRA and A-CRA com-
petence during the prior calendar month. Payments were sent
to participants the following week by direct deposit to the thera-
pist’s designated account or by a check made payable and mailed
to the therapist.

PRIMARY OUTCOME MEASURES

Treatment Implementation

The treatment implementation measures of the study were thera-
pist-level A-CRA competence and patient-level target A-CRA.
The achievement (dichotomously coded as yes or no) of each
of these outcome measures was determined by one of us
(C.M.L.B.) via review of digital audio recordings of treatment
sessions. To monitor coding accuracy, a trained rater who was
blinded to study conditions independently rated randomly se-
lected examples of target A-CRA and A-CRA competence each
month. Across 21 ratings of A-CRA competence, the agree-
ment between raters was 95%. Across 18 ratings of target A-
CRA ratings, the agreement between raters was 100%.
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Treatment Effectiveness

Although target A-CRA and A-CRA competence were the 2 treat-
ment implementation measures addressed for change, we also
evaluated the extent to which the P4P intervention influenced
treatment effectiveness using patient-level remission status,
which was a primary outcome measure in the Cannabis Youth
Treatment study.31 Patients were considered in remission when
they reported no past-month substance use, abuse, or depen-
dence problem, while living in the community (vs incarcera-
tion, inpatient treatment, or other controlled environment). Re-
mission status was collected using the Global Appraisal of
Individual Needs (GAIN).38 Intake and 6-month follow-up GAIN
assessments were completed by trained GAIN interviewers from
each treatment organization.

RANDOMIZATION

After the recruitment of treatment organizations and the ini-
tial group of therapists from each participating organization,
condition assignment for each organization (ie, cluster) was de-
termined using an urn randomization program (gRand; Yale
University).39 Specifically, the program used organizational-
level information (dichotomized according to median split) to
balance conditions. Data used for the randomization included
the following for each organization: mean therapist age, num-
ber of therapists, percentage of female therapists, percentage
of therapists of white race/ethnicity, mean session recording
rate, mean therapist-reported target A-CRA rate, percentage of
female patients, percentage of patients of white race/ethnicity,
percentage of patients of Hispanic race/ethnicity, mean patient-
level remission status at the follow-up assessment, and A-CRA
training staff ratings of the organization’s expected study per-
formance. If staff turnover occurred, replacement staff were ap-
proached about study participation. After the organizations had
been randomly assigned to a condition, 12 of 14 (85.7%) IAU
therapists and 11 of 15 (73.3%) P4P therapists were recruited
and agreed to participate in the study.

BLINDING

It was impossible to blind organizations, therapists, or all re-
search staff to condition assignment. This was necessary be-
cause of the nature of the intervention.

HYPOTHESES

The objectives of this study were to evaluate the efficacy of using
P4P methods to improve treatment implementation (ie, thera-
pist-level A-CRA competence and patient-level target A-CRA)
and treatment effectiveness (ie, patient-level remission sta-
tus). We hypothesized that relative to the IAU condition (1)
therapists in the P4P condition would have a significantly higher
likelihood of demonstrating A-CRA competence, (2) patients
in the P4P condition would have a significantly higher likeli-
hood of receiving target A-CRA, and (3) patients in the P4P
condition would have a significantly higher likelihood of at-
taining remission status. Based on our initial power calcula-
tions, which had assumed an 80% patient follow-up rate, each
of these hypotheses had 80% or higher power for a 2-tailed test
with P� .05 to detect medium effect sizes (effect size guide-
lines are given in the “Statistical Analysis” subsection).

STATISTICAL ANALYSIS

The planned primary analyses for the study were adjusted re-
sults that took into account the multilevel nature of the data

(ie, patients clustered within therapists and therapists clus-
tered within treatment organizations) and included propen-
sity score adjustment measures. The inclusion of propensity
score adjustment measures is recommended as an efficient
method of adjusting for biases that may be introduced due to
using a cluster randomized design.40

Three adjusted intent-to-treat multilevel models were con-
ducted using commercially available software (HLM version 6;
Scientific Software International Inc).41 The first adjusted model
regressed therapist-level A-CRA competence (using Poisson dis-
tribution) on therapist propensity score adjustment and orga-
nization-level condition assignment. The second adjusted model
regressed patient-level target A-CRA (using Bernoulli distri-
bution) on patient-level propensity score, therapist-level pro-
pensity score, and organization-level condition assignment. The
third adjusted model regressed patient-level remission status
on patient-level propensity score, therapist-level propensity
score, and organization-level condition assignment. In addi-
tion to reporting statistical significance (ie, 2-sided P� .05), we
provide effect sizes (odds ratio [OR] or event rate ratio [ERR]
with 95% CI) for all results. Consistent with data by Bedard et
al,42 effect sizes were defined as follows: small effect (OR of 1.3
or ERR of 0.8), medium effect (OR of 1.5 or ERR of 0.7), and
large effect (OR of 2.0 or ERR of 0.5).

RESULTS

MAIN STUDY FINDINGS

The Figure shows the flow of organizations, therapists,
and patients through each stage of the study. Table 1
gives the results of the logistic regression analyses used
to create the therapist propensity score adjustment and
patient propensity score adjustment measures. The table
summarizes characteristics of the therapists at study re-
cruitment and of the patients at treatment intake. No ad-
verse events were reported.

After controlling for therapist propensity to be as-
signed to the P4P condition, adjusted analysis results
(Table 2) revealed that therapists assigned to the P4P
condition had a significantly higher likelihood of dem-
onstrating A-CRA competence relative to therapists as-
signed to the IAU condition (24.0% for P4P vs 8.9% for
IAU; ERR, 2.24; 95% CI, 1.12-4.48; P = .02). After con-
trolling for therapist and patient propensity to be as-
signed to the P4P condition, patients in the P4P condi-
tion had a significantly higher likelihood of receiving target
A-CRA relative to patients assigned to the IAU condi-
tion (17.3% for P4P vs 2.5% for IAU; OR, 5.19; 95% CI,
1.53-17.62; P = .01). Finally, after controlling for thera-
pist and patient propensity to be assigned to the P4P con-
dition, no statistically significant difference in patient-
level remission status was observed between the 2
conditions (41.8% for P4P vs 50.8% for IAU; OR, 0.68;
95% CI, 0.35-1.33; P = .25).

POST HOC ANALYSES

Given that the large effects of the P4P intervention on
treatment implementation (ie, therapist-level A-CRA com-
petence and patient-level target A-CRA) did not trans-
late into a statistically significant difference in patient-
level treatment effectiveness (ie, remission status), we
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conducted post hoc analyses to examine the extent to
which A-CRA competence and target A-CRA were asso-
ciated with remission status. Multilevel bivariate analy-
ses indicated that (1) therapist-level A-CRA compe-
tence was not significantly associated with patient-level
remission status (P = .82) and (2) patient-level target A-
CRA was significantly associated with patient-level re-
mission status (OR, 1.91; 95% CI, 1.02-3.58; P = .04).
Given the significant positive association between tar-
get A-CRA and remission status, we then examined the
extent to which the relationship between target A-CRA
and remission status may have been moderated by con-
dition assignment. However, moderator analyses did not
reveal a significant interaction between condition assign-

ment and target A-CRA with respect to patient remis-
sion status (P = .37). Finally, although the follow-up rates
were similarly low for both conditions (64.8% for IAU
and 56.2% for P4P), we examined the extent to which
patients who were included as part of the treatment ef-
fectiveness analyses were significantly different from pa-
tients who were lost to follow-up analysis. For the IAU
condition, no significant differences in baseline charac-
teristics were observed between patients included in the
treatment effectiveness analysis and those lost to fol-
low-up analysis. For the P4P condition, patients in-
cluded in the treatment effectiveness analysis reported
significantly more severe substance-related problems at
study intake than those lost to follow-up analysis (P = .03).

Allocated to pay for performance
14 Organizations, 60 therapists, 539 patients

Received allocated intervention
14 Organizations, 53 therapists, 452 patients

Did not receive allocated intervention
0 Organizations
7 Therapists did not consent to participate

87 Patients treated by therapists who did not participate

Excluded
4 Organizations were ineligible
1 Organization did not agree to participate En

ro
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lo

ca
tio

n
Fo

llo
w

-u
p

An
al

ys
is

Analyzed
Effect on therapist-level A-CRA competence model

14 Organizations (MTPO = 3.5)
49 Therapists (MMPT = 9.0)

Effect on patient-level target A-CRA model
14 Organizations (MTPO = 3.0, MPPO = 30.5)
45 Therapists (MPPT = 9.5)

429 Patients

Effect on patient-level remission status model
14 Organizations (MTPO = 3.0, MPPO = 12.0)
41 Therapists (MPPT = 5.0)

254 Patients

Excluded from analysis
Effect on therapist-level A-CRA competence model

0 Organizations
4 Therapists with <4 months of observation

Effect on patient-level target A-CRA model
0 Organizations
8 Therapists with patients missing data

23 Patients with missing data

Effect on patient-level remission status model
0 Organizations

12 Therapists with patients missing data
13 Patients with missing data

34 Organizations assessed for eligibility

29 Organizations randomized

Allocated to implementation as usual
15 Organizations, 60 therapists, 634 patients

Received allocated intervention
15 Organizations, 52 therapists, 534 patients

Did not receive allocated intervention
0 Organizations
8 Therapists did not consent to participate

100 Patients treated by therapists who did not participate

Analyzed
Effect on therapist-level A-CRA competence model

15 Organizations (MTPO = 3.0)
48 Therapists (MMPT = 9.0)

Effect on patient-level target A-CRA model
15 Organizations (MTPO = 2.0, MPPO = 30.0)
40 Therapists (MPPT = 8.5)

507 Patients

Effect on patient-level remission status model
15 Organizations (MTPO = 2.0, MPPO = 17.0)
40 Therapists (MPPT = 6.0)

346 Patients

Excluded from analysis
Effect on therapist-level A-CRA competence model

0 Organizations
4 Therapists with <4 mo of observation

Effect on patient-level target A-CRA model
0 Organizations

12 Therapists with patients missing data
27 Patients with missing data

Effect on patient-level remission status model
0 Organizations

12 Therapists with patients missing data
20 Patients with missing data

No. lost to follow-up
Effect on therapist-level A-CRA competence model

0 Organizations, 0 therapists
Effect on patient-level target A-CRA model

0 Organizations, 0 therapists, 0 patients
Effect on patient-level remission status model

0 Organizations, 0 therapists, 168 patients

No. lost to follow-up
Effect on therapist-level A-CRA competence model

0 Organizations, 0 therapists
Effect on patient-level target A-CRA model

0 Organizations, 0 therapists, 0 patients
Effect on patient-level remission status model

0 Organizations, 0 therapists, 185 patients

Figure. Flow of treatment organizations, therapists, and patients through the study. A-CRA indicates Adolescent Community Reinforcement Approach; MMPT,
median months per therapist; MPPO, median patients per organization; MPPT, median patients per therapist; and MTPO, median therapists per organization.

ARCH PEDIATR ADOLESC MED/ VOL 166 (NO. 10), OCT 2012 WWW.ARCHPEDIATRICS.COM
941

©2012 American Medical Association. All rights reserved.

Downloaded From: http://archpedi.jamanetwork.com/ on 09/25/2016



COMMENT

Findings from this trial suggest that P4P can be an ef-
fective method of improving implementation of evidence-
based treatment in practice settings. As hypothesized, we
found that offering monetary bonuses directly to thera-
pists had a large effect on increasing their demonstra-
tion of (1) monthly competency in implementing treat-
ment procedures with patients and (2) the delivery of a
predefined threshold level of treatment to adolescent pa-
tients. Given the numerous calls for research to experi-
mentally test the effectiveness of using P4P meth-
ods,2,3,8,9 these findings represent a significant addition
to the existing P4P literature.

Despite the large treatment implementation effects ob-
served between study conditions, the observed rates of
A-CRA competence and target A-CRA had considerable
room for improvement even within the P4P condition.
However, it is important to understand that the intro-
duction of monetary incentives necessitated that the
implementation measures were based on objective cri-
teria (ie, expert review of actual session recordings) as
opposed to therapist self-report. Therefore, therapists were
required to record and submit many of their treatment
sessions (�80% of their sessions each month for A-
CRA competence and �7 sessions per patient for target
A-CRA) as part of the criteria for demonstrating the 2
implementation measures that were reinforced in this P4P
experiment. We believe that it is essential to have inde-
pendent and objective measurement of treatment fidel-
ity to achieve quality implementation of evidence-based
treatments when using P4P approaches. However, our
study findings suggest that compliance with documen-

Table 2. Main Findings With Propensity Score Adjustmentsa

Outcome Measure Predictor

Event Rate Ratio
or Odds Ratio

(95% CI)b
P

Value

Model 1
Therapist-level demonstration of A-CRA

competence
Organization-level assignment

to P4P condition
2.24 (1.12-4.48) .02

Therapist-level propensity score
adjustment measure

0.55 (0.14-2.14) .38

Model 2
Patient-level receipt of target A-CRA

Organization-level assignment
to P4P condition

5.19 (1.53-17.62) .01

Therapist-level propensity score
adjustment measure

0.27 (0.02-3.89) .34

Patient-level propensity score
adjustment measure

1.16 (0.31-4.62) .83

Model 3
Patient-level 6-mo remission status

Organization-level assignment
to P4P condition

0.68 (0.35-1.33) .25

Therapist-level propensity score
adjustment measure

1.72 (0.42-7.06) .45

Patient-level propensity score
adjustment measure

148.43 (27.49-801.34) �.001

Abbreviations: A-CRA, Adolescent Community Reinforcement Approach;
P4P, pay-for-performance.

aThe intracluster correlation coefficient could not be computed for model
1 because it uses a Poisson distribution. The intracluster correlation
coefficient could not be computed for model 2 and model 3 because they use
a Bernoulli distribution.

bEvent rate ratios are reported for model 1. Odds ratios are reported
for model 2 and model 3.

Table 1. Baseline Characteristics and Propensity Scores

Characteristic

Allocation Results of Propensity Analysis

Implementation
as Usual

Pay for
Performance Coefficient (SE)

Odds Ratio
(95% CI) P Value

Therapists (n = 105)
Female sex, % 67 81 0.91 (0.54) 2.49 (0.87-7.13) .09
White race/ethnicity, % 58 51 −0.13 (0.49) 0.88 (0.34-2.32) .80
Age, mean (SD), y 37.2 (11.7) 36.0 (10.7) 0.00 (0.02) 1.00 (0.95-1.05) .96
Master’s degree or higher, % 60 49 −0.44 (0.48) 0.65 (0.25-1.65) .36
Experience, mean (SD), mo 60.3 (80.2) 35.9 (37.5)a −0.01 (0.01) 0.99 (0.98-1.00) .07
Remission patients, % 6 6 0.58 (1.00) 1.78 (0.25-12.76) .56
Mini-IPIP personality factor score, mean (SD)b

Extraversion 3.6 (0.7) 3.5 (0.8) −0.34 (0.33) 0.72 (0.37-1.37) .31
Agreeableness 4.4 (0.5) 4.4 (0.5) −0.12 (0.47) 0.88 (0.35-2.23) .79
Conscientiousness 3.9 (0.7) 4.2 (0.6)a 0.78 (0.35) 2.17 (1.09-4.31) .03
Neuroticism 2.5 (0.6) 2.5 (0.7) −0.12 (0.36) 0.88 (0.44-1.79) .74
Intellect and imagination 4.0 (0.7) 3.9 (0.7) 0.09 (0.32) 1.10 (0.58-2.06) .78

Patients (n = 953)c

Female sex, % 22 27a 0.43 (0.16) 1.54 (1.13-2.09) .01
White race/ethnicity, % 36 28a −0.35 (0.14) 0.70 (0.53-0.93) .01
Age, mean (SD), y 15.8 (1.3) 15.9 (1.5) 0.07 (0.05) 1.08 (0.98-1.18) .13
Criminal justice involvement, % 64 68 0.26 (0.14) 1.30 (0.98-1.72) .07
Prior substance use treatment, % 37 28a −0.44 (0.14) 0.65 (0.49-0.86) �.001
% Days abstinent, mean (SD) 58.5 (36.6) 66.2 (35.7)a 0.60 (0.19) 1.82 (1.26-2.64) �.001

aP � .05.
bBased on the 20-item short form of the International Personality Item Pool (IPIP) 5-factor model (score range, 1-5 [low to high]).43

cNumber of patients with complete data who could be used for propensity analysis.
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tation is an area to be addressed as part of future P4P re-
search with treatment providers. It also is important to
clarify that target A-CRA represents a very high thresh-
old of A-CRA treatment. Indeed, in prior randomized clini-
cal trials of A-CRA, only 34% of patients received target
A-CRA based on therapist-reported procedures deliv-
ered (not taped reviews).35 If we had used therapist re-
port in this study, the rates of target A-CRA would have
been higher in both conditions (28.9% for the P4P con-
dition and 14.4% for the IAU condition).

With regard to treatment effectiveness, the rates of re-
mission observed in both conditions of this study were
substantially higher than the 24% mean remission rate
observed in the Cannabis Youth Treatment study.31 How-
ever, these higher-than-expected rates of remission made
it difficult for the P4P intervention to produce a signifi-
cant incremental difference between the 2 study condi-
tions. Therefore, we did not find support for our hypoth-
esis that patients in the P4P condition would have
significantly higher remission rates at the end of treat-
ment, despite post hoc analyses that revealed a signifi-
cant relationship between target A-CRA and remission
status. Although the lack of a direct effect of P4P on pa-
tient remission status might be explained by the higher-
than-expected remission rates for both groups (ie, ceil-
ing effect), the poor overall patient follow-up rate of 60.9%
makes it difficult to draw strong conclusions about the
true effect of P4P on remission status.

In addition to having important strengths (eg, ran-
domized design), this study has substantial limitations
to be acknowledged. For example, because the study
group for this trial was a convenience sample of 29 treat-
ment organizations participating in a well-resourced na-
tional initiative to implement evidence-based treatment
for adolescent substance use disorders, the extent to which
these findings will generalize to other treatments, set-
tings, or populations needs further testing. In addition,
although therapist compliance with the submission of re-
corded sessions did not limit our ability to examine the
effect of P4P on our 2 primary treatment implementa-
tion measures given that it was an explicit part of dem-
onstrating achievement, this issue limited our ability to
draw stronger conclusions about the relationship be-
tween these 2 implementation measures and the patient
treatment effectiveness outcome (ie, remission status).
Also, the generally low patient follow-up rate combined
with the differential patient attrition between condi-
tions made it difficult to reach conclusions about the true
effect that the P4P intervention had on improving patient-
level remission status. Finally, because biometric data (eg,
breathalyzer and urine test results) were not collected,
it was impossible to verify the accuracy of patients’ self-
reported remission status.

In conclusion, this study provides experimental sup-
port for the effectiveness of using P4P as a method to im-
prove implementation of evidence-based treatments in prac-
tice settings. In addition to examining whether the P4P
intervention might have had an effect on other treatment
effectiveness measures (eg, days of abstinence and sub-
stance use–related problems), future research is needed
to examine the extent to which the P4P approach used in
this study was cost-effective. Although cost-effectiveness

studies7,8,20,21 have been a rare area of P4P research, they
are critically important given that potential funders of P4P
programs will need information about what to expect for
a return on their investments in such endeavors.20
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