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IMPORTANCE Early intervention for substance use is critical to improving adolescent
outcomes. Studies have found promising results for Screening, Brief Intervention, and
Referral to Treatment (SBIRT), but little research has examined implementation.

OBJECTIVE To compare SBIRT implementation in pediatric primary care among trained
pediatricians, pediatricians working in coordination with embedded behavioral health care
practitioners (BHCPs), and usual care (UC).

DESIGN, SETTING, AND PARTICIPANTS The study is a 2-year (November 1, 2011, through
October 31, 2013), nonblinded, cluster randomized, hybrid implementation and effectiveness
trial examining SBIRT implementation outcomes across 2 modalities of implementation and
UC. Fifty-two pediatricians from a large general pediatrics clinic in an integrated health care
system were randomized to 1 of 3 SBIRT implementation arms; patients aged 12 to 18 years
were eligible.

INTERVENTIONS Two modes of SBIRT implementation, (1) pediatrician only (pediatricians
trained to provide SBIRT) and (2) embedded BHCP (BHCP trained to provide SBIRT), and
(3) UC.

MAIN OUTCOMES AND MEASURES Implementation of SBIRT (primary outcome), which
included assessments, brief interventions, and referrals to specialty substance use and
mental health treatment.

RESULTS The final sample included 1871 eligible patients among 47 pediatricians; health care
professional characteristics did not differ across study arms. Patients in the pediatrician-only
(adjusted odds ratio [AOR], 10.37; 95% CI, 5.45-19.74; P < .001) and the embedded BHCP
(AOR, 18.09; 95% CI, 9.69-33.77; P < .001) arms had higher odds of receiving brief
interventions compared with patients in the UC arm. Patients in the embedded BHCP arm
were more likely to receive brief interventions compared with those in the pediatrician-only
arm (AOR, 1.74; 95% CI, 1.31-2.31; P < .001). The embedded BHCP arm had lower odds of
receiving a referral compared with the pediatrician-only (AOR, 0.58; 95% CI, 0.43-0.78;
P < .001) and UC (AOR, 0.65; 95% CI, 0.48-0.89; P = .006) arms; odds of referrals did not
differ between the pediatrician-only and UC arms.

CONCLUSIONS AND RELEVANCE The intervention arms had better screening, assessment, and
brief intervention rates than the UC arm. Patients in the pediatrician-only and UC arms had
higher odds of being referred to specialty treatment than those in the embedded BHCP arm,
suggesting lingering barriers to having pediatricians fully address substance use in primary
care. Findings also highlight age and ethnic groups less likely to receive these important
services.
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S ubstance use is a leading cause of mortality and mor-
bidity among adolescents1 and is frequently comorbid
with mental health and medical problems,2,3 compli-

cating prevention and treatment.4 Early intervention is criti-
cal to improving outcomes.5 Although the US Preventive Ser-
vices Task Force found insufficient evidence to support
behavioral interventions for substance use in pediatric pri-
mary care,6,7 more recent research reveals promising results
across various settings and populations.8-16 Multiple national
and international organizations endorse Screening, Brief In-
tervention, and Referral to Treatment (SBIRT) provided in pri-
mary care as an effective population-based approach to re-
ducing substance use among adults.17,18 If appropriate models
can be developed and implemented, SBIRT may be endorsed
similarly for adolescents.

Pediatric SBIRT is not widely implemented, however, and
despite calls for more research,1 to our knowledge, few
studies19,20 have examined its implementation. Evidence sug-
gests that adolescent SBIRT is effective, but we know little about
contextual factors, such as settings, screening tools, staffing
approaches, and use of electronic health records (EHRs).21,22

Interventions that meet the needs of patients, health care pro-
fessionals, and health care systems are critical, and pragmatic
trials with hybrid designs, including both effectiveness and
implementation outcomes, are especially useful.23 This study
examines both, with an initial focus on implementation.

The design is a cluster randomized, hybrid implementa-
tion and effectiveness trial in a large pediatric clinic at Kaiser
Permanente Northern California (KPNC). The primary out-
come examined is SBIRT implementation compared across 3
study arms: 2 modalities of SBIRT provision (by specially
trained pediatricians or an embedded behavioral health care
practitioner [BHCP]) and usual care (UC). We also compare the
2 intervention arms. Given the high rates of mental health co-
morbidity, we also examined mental health screening. For
those at risk for substance use or mental health problems, we
assess rates of brief intervention and referral to specialty treat-
ment. We examine patient and pediatrician factors associ-
ated with SBIRT implementation for 2 years. We hypoth-
esized that both intervention arms would have higher SBIRT
rates than the UC arm because of training on SBIRT protocols
and that the embedded BHCP arm would have higher rates than
the pediatrician-only arm because of time pressures and com-
peting priorities experienced by pediatricians.

Methods
Setting
Kaiser Permanente Northern California is a nonprofit inte-
grated health care system of 3.8 million members. The study
was conducted from November 1, 2011, through October 31,
2013, in the Department of Pediatrics at KPNC Oakland, which
treats a racially and socioeconomically diverse population.

Randomization
To have an intent-to-treat, population-based sample of health
care professionals, we randomly assigned all clinic pediatri-

cians (n = 52) to 1 of 3 study arms: (1) pediatrician only (pedia-
tricians trained to assess substance use risk and conse-
quences using evidence-based screening tools, provide brief
interventions, and refer patients to specialty substance use or
mental health treatment), (2) embedded BHCP (BHCPs trained
to provide SBIRT components as above), and (3) UC (care ad-
ministered as usual, no SBIRT training to pediatricians or ac-
cess to the BHCP) (Figure). The trial protocol can be found in
the Supplement. Many of the pediatricians are bilingual Span-
ish and Chinese. Blocked randomization ensured an equal
number of bilingual pediatricians in each arm. Implementa-
tion differences across other pediatrician characteristics (eg,
sex, experience) were of interest, so these measures were not
applied to the randomization. Patients aged 12 to 18 years were
eligible, and health care professional assignment to study arm
was not masked. Consistent with other comparative effective-
ness studies,24 we used EHR measures to examine primary out-
comes, and patients were not recruited to the study or in-
formed of which study arm included their pediatrician. The
study was approved by the KPNC Institutional Review Board
and the University of California, San Francisco, Committee on
Human Research. Consent for health care professional par-
ticipation was not required by the institutional review board
or the Committee on Human Research.

Screening
The Teen Well Check Questionnaire (TWCQ) is a comprehen-
sive health screening tool embedded in the EHR and stan-
dard clinical workflow and completed by adolescents at reg-
istration for their well-child care visit. In all arms, patients’
TWCQ responses were entered into the EHR before visiting their
pediatrician. When reviewing the TWCQ responses, pediatri-
cians talked to adolescents without parents present to encour-
age discussion of sensitive topics.25 Endorsement of past-
year alcohol, marijuana, or other drug use and/or presence of
mood symptoms or suicidality constituted a positive screen-
ing result and triggered assessment.

At a Glance

• Early intervention for substance use is critical to improving
adolescent outcomes. We compared 2 modalities of implementing
substance use and mental health screening: Screening, Brief
Intervention, and Referral to Treatment in pediatric primary care,
specially trained pediatricians and pediatricians working in
coordination with embedded behavioral health clinicians (BHCPs),
and usual care.

• The pediatrician-only (adjusted odds ratio [AOR], 10.37; 95%
CI, 5.45-19.74; P < .001) and the embedded BHCP (AOR, 18.09;
95% CI, 9.69-33.77; P < .001) arms had higher odds of providing
brief interventions compared with usual care.

• The embedded BHCP arm was more likely to provide brief
interventions compared with the pediatrician-only arm
(AOR, 1.74; 95% CI, 1.31-2.31; P < .001).

• Patients in the embedded BHCP arm had lower odds of receiving
a referral to specialty behavioral health services compared with
the pediatrician-only (AOR, 0.58; 95% CI, 0.43-0.78; P < .001)
and usual care (AOR, 0.65; 95% CI, 0.48-0.89; P = .006) arms;
odds of referrals did not differ between the pediatrician-only and
usual care arms.
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Assessment
Assessment was conducted using the CRAFFT substance use
instrument26 and questions about past 6-month use of alcohol,
marijuana, opiates, tobacco, or other drugs and substance use–
relatedschool, family,social,andlegalconsequences(CRAFFT+).

Brief Intervention
Pediatricians and the BHCP were trained to provide brief in-
terventions that consisted of feedback, advice, and goal-
setting as adapted from the Provider Guide: Adolescent Screen-
ing, Brief Intervention, and Referral to Treatment Using the
CRAFFT Screening Tool,27 which was developed for its feasi-
bility in busy medical settings. Theoretical foundations in-
cluded the stages of change model,2 8 motivational
interviewing,29 and recognition of the links between sub-
stance use and health and mental health problems and con-
duct issues, such as legal and school problems. This ap-
proach encouraged patients to think through potential
consequences of substance use and to choose alternatives.
Pediatrician-only brief interventions were typically confined
to the well-child care visit, whereas the embedded BHCP was
able to spend more time with patients.

Referrals
Referrals were made to substance use treatment or mental health
departments within KPNC. Programs included intensive, struc-
tured outpatient treatment, supportive group therapy, psycho-
education, relapse prevention, medication management, and
family and individual therapy with referral to contracted resi-
dential programs when inpatient treatment was required.
Appropriate treatment intensity was determined by specialty
treatment health care professionals at intake.

SBIRT Protocols
Pediatrician-Only Arm
If substance use or mental health risk was endorsed during the
TWCQ screening, the CRAFFT+ in the EHR was administered.

If no severe substance use problems were present, the pedia-
trician was trained to conduct a brief intervention. If the
CRAFFT score was 2 or higher, the pediatrician was trained to
refer the patient to specialty substance use or mental health
treatment for additional assessment.

BHCP Arm
If the patient endorsed substance use or mental health risk
during screening, the pediatrician called the BHCP (A.J.), a
licensed clinical psychologist, while the patient was in the
examination room. The BHCP came to meet the patient or, if
busy, spoke with the patient to set up an appointment and then
followed the same protocol as in the pediatrician-only arm for
assessment, brief intervention, and referral.

UC Arm
Pediatricians in the UC arm had the same access to the sub-
stance use and mental health screening and assessment tools
and referral resources as those in the other arms but did not
receive SBIRT training or have access to the BHCP for their pa-
tients. Pediatricians counseled patients with substance use or
mental health symptoms as considered necessary, which they
recorded in the EHR per policy.

Training
Pediatricians and the BHCP in the intervention arms were
offered on-site trainings (three 60-minute sessions for pedia-
tricians in the pediatrician-only arm, one 60-minute session for
pediatricians in the pediatrician and embedded BHCP arms) on
motivational interviewing principles,29 patterns of hazardous
substance use and common mental health symptoms, the
manualized brief intervention protocol, educational resources,
and protocols for specialty substance use and mental health
treatment referral, for which they received lunch and continu-
ing education credit. In the pediatrician-only arm, 8 of 17
pediatricians (47.1%) attended at least 2 trainings; in the embed-
ded BHCP arm, 13 of 17 pediatricians (76.5%) attended the

Figure. CONSORT Diagram
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Pediatricians (5183 patients 
with TWCQ screening)

52

17
Pediatrician only

Pediatricians 
(1558 patients)

Embedded BHCP

17 Pediatricians
(1558 patients)

Usual care

18 Pediatricians
(1769 patients)

Excluded

3 Pediatricians without
eligible patients

974 Patients not eligible
for assessment, brief
intervention, or referral
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1 Pediatrician without
eligible patients

1185 Patients not eligible
for assessment, brief 
intervention, or referral

Excluded

2 Pediatricians without
eligible patients

1153 Patients not eligible
for assessment, brief
intervention, or referral

SBIRT implementation
outcomes analyzed

14 Pediatricians 
(584 patients)

SBIRT implementation
outcomes analyzed

16 Pediatricians
(671 patients)

SBIRT implementation
outcomes analyzed

16 Pediatricians
(616 patients)

BHCP indicates behavioral health
care practitioner; SBIRT, Screening,
Brief Intervention, and Referral to
Treatment; TWCQ, Teen Well Check
Questionnaire.
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training. We recorded trainings for both arms, sent recordings
and slides to pediatricians for viewing at their convenience, and
made technical assistance and clinical consultation available
as needed. Consistent with other SBIRT implementation
studies,30 feedback on SBIRT rates (in the pediatrician-only arm)
and rates of referral to the BHCP (in the embedded BHCP arm)
were discussed with pediatricians at quarterly meetings, along
with a review of the SBIRT protocol and skills, to reinforce fi-
delity and performance.31 Emails and staff meetings informed
pediatricians equally across all arms about the screening and
assessment tools in the EHR and reminded them of the require-
ment to document clinical activities. Among pediatricians in
the pediatrician-only arm with patients eligible for assessments,
brief interventions, and referrals (n=14), pediatricians who at-
tended at least 2 trainings (7 of 14 pediatricians) administered
more assessments (81 of 149 assessments administered [54.4%];
P < .001) and brief interventions (62 of 96 brief interventions
provided [64.6%]; P < .001) among eligible patients compared
with the pediatricians who attended fewer trainings.

Measures and Data Sources
Patient age, sex, and race/ethnicity (Asian, black, Hispanic,
white, and other or missing) and their TWCQ responses as well
as pediatrician age, sex, and years of experience were ex-
tracted from the EHR.

Outcomes
Patients across all arms were screened at reception using the
TWCQ. The primary outcome was SBIRT implementation, which
included assessments, brief interventions, and referrals to treat-
ment among eligible patients who screened positive on at least
one of the TWCQ substance use or mental health questions
and/or were considered at risk based on the pediatrician’s or
BHCP’s initial examination, all of which were extracted from the
EHR. The first eligible encounter during the study period was
included for each patient. Preexisting administrative V codes
(V65.42D [counseling substance use or abuse] and V65.49ZZZZU
[encounter for counseling, emotional health]) were used to
document brief interventions and their content (substance use,
mental health, or both). Medical record reviews for all eligible
patients identified referrals to specialty treatment. For all eli-
gible encounters, we created indicator variables of further ac-
tion: CRAFFT+ assessment (1 indicating CRAFFT+ performed;
0, otherwise), brief intervention (1 indicating substance use
and/or mental health brief intervention performed; 0, other-
wise), or referral (1 indicating referred to substance use or men-
tal health treatment; 0, otherwise).

Statistical Analysis
All bivariate and logistic models examined differences in the
primary outcomes across the 3 arms (reference group was UC)

or between the intervention arms only (embedded BHCP and
pediatrician only [reference]). We used standard descriptive
statistics to compare patient and pediatrician characteristics
and treatment outcomes across the 3 arms.

Because patients are nested within their pediatricians and
observations within these clusters may be correlated, general-
ized estimation equation techniques were used to fit multivari-
able logistic regression models. Initial models controlled for pa-
tient (age, sex, and ethnicity) and pediatrician (sex and years
of experience) characteristics. However, because of the study
design, most assessments, brief interventions, and referrals in
the embedded BHCP arm were conducted by the BHCP (pedia-
tricians in the embedded BHCP arm administered the CRAFFT+
and/or a brief intervention on 6 occasions without referral to the
BHCP), causing pediatrician characteristics to be highly corre-
lated with the outcome measures; therefore, pediatrician char-
acteristics were not included in final models.

Power calculations accounted for intraclass correlation
among patients clustered within pediatricians (unit of ran-
domization), which reduced effective sample size by a factor
of [1 + (n − 1)] × intraclass correlation, where n is the mean clus-
ter size.32 Our final sample size of 1871 eligible patients among
47 pediatricians (40 patients per pediatrician) with an intra-
class correlation estimate of 0.02 gave us adequate power
(power of 0.93) to detect a small to medium effect size of 30%
in assessments, brief interventions, and referrals across treat-
ment arms. Analyses were performed using SAS statistical soft-
ware, version 9.3 (SAS Institute Inc).

Results
Screening
During the November 1, 2011, through October 30, 2013, study
period, 5183 patients (75.0% of all visits) received the TWCQ
screening: 2695 (52.0%) were female, 1120 (21.6%) were white,
1659 (32.0%) were black, 1130 (21.8%) were Hispanic, 933
(18.0%) were Asian, and 342 (6.6%) were other or missing; the
mean age was 15 years. Both intervention arms had signifi-
cantly more girls (894 of 1558 [57.4%] in the pediatrician-
only arm, 965 of the 1856 patients [52.0%] in the embedded
BHCP arm, and 831 of the 1769 patients [47.0%] in the UC arm),
fewer white (313 [20.0%] in the pediatrician-only arm, 356
[19.2%] in the embedded BHCP arm, and 464 [26.2%] in the
UC arm), and more black patients (537 [34.5%] in the pedia-
trician-only arm, 629 [33.9%] in the embedded BHCP arm, and
502 [28.4%] in the UC arm) compared with those in the UC arm.
Pediatrician characteristics did not differ across the study arms
(Table 1).

In the pediatrician-only arm, more adolescents endorsed
mental health symptoms compared with the embedded BHCP

Table 1. Pediatrician Characteristics by Study Arma

Characteristic
Pediatrician-Only Arm
(n = 17)

Embedded BHCP Arm
(n = 17)

Usual Care Arm
(n = 18) P Value

Women, No. (%) 13 (76) 15 (88) 26 (89) .53

Age, mean (SD), y 39.3 (10.9) 38.9 (9.4) 36.6 (8.6) .68

Experience, mean (SD), y 8.9 (10.7) 9.4 (10.6) 7.1 (8.6) .78

Abbreviation: BHCP, behavior health
care practitioner.
a Categorical bivariate analyses were

conducted using the Pearson χ2

test. Kruskal-Wallis analysis of
variance was used for the
continuous measures.
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and UC arms (274 [17.6%] in the pediatrician-only arm, 244
[13.1%] in the embedded BHCP arm, and 263 [14.9%] in the UC
arm). They specifically had higher prevalence of depression
symptoms (248 [15.9%] in the pediatrician-only arm, 220
[11.9%] in the embedded BHCP arm, and 243 [13.7%] in the UC
arm). The 3 arms did not significantly differ in prevalence of
substance use symptoms.

Forty-six pediatricians (14 in the pediatrician-only arm, 16
in the embedded BHCP arm, and 16 in the UC arm) had pa-
tients (n = 1871) eligible for assessments, brief interventions,
and referrals (n = 584 in the pediatrician-only army, n = 671 in
the embedded BHCP arm, and n = 616 in the UC arm), which
were examined across the 3 arms.

Assessment
The health care professionals in the UC arm did not perform
any CRAFFT+ assessments, so only the pediatrician-only and
embedded BHCP arms were compared; the total number of as-
sessments did not differ (149 [25.5%] in the pediatrician-only
arm and 163 [24.3%] in the embedded BHCP arm; P = .44).
Among assessments administered, more assessments oc-
curred in response to substance use symptoms in the pedia-
trician-only arm (117 [78.5%] in the pediatrician-only arm and
69 [42.3%] in the embedded BHCP arm; P < .001); assess-
ments did not differ in response to mental health symptoms.
Generalized estimation equation models examined differ-
ences in the total number of assessments and found that, simi-
lar to bivariate analyses, intervention arms did not differ. Older
patients and Hispanic patients had higher odds of being as-
sessed; there were no sex differences.

Brief Interventions
Both intervention arms provided more brief interventions com-
pared with the UC arm (96 [16.4%] in the pediatrician-only arm,
171 [25.5%] in the embedded BHCP arm, and 11 [1.8%] in the
UC arm). Among the brief interventions administered, the em-
bedded BHCP arm provided more brief interventions that con-
tained mental health content (139 [81.3%]) than the pediatri-
cian-only arm (11 [11.5%]); the pediatrician-only arm provided
more brief interventions that contained substance use con-
tent (88 [91.7%] in the pediatrician-only arm and 95 [55.6%]
in the embedded BHCP arm; P < .001).

In the adjusted models, patients in the pediatrician-only
and embedded BHCP arms had higher odds of receiving brief
interventions than those in the UC arm; patient age and sex
were not significant, and Hispanic patients had higher odds
of a brief intervention compared with white patients (Table 2).
However, when comparing intervention arms, the patients in
the embedded BHCP arm were more likely to receive brief in-
terventions than those in the pediatrician-only arm; His-
panic patients had higher odds of receiving a brief interven-
tion (Table 3).

Because the protocol required that pediatricians in the em-
bedded BHCP arm refer patients to the BHCP, we also exam-
ined the number of assessments and brief interventions pro-
vided in the embedded BHCP arm among only those patients
who were referred to the BHCP by the pediatrician (183 re-
ferred of 671 eligible [27.3%]). Among all 183 encounters with
the BHCP, 161 (88.0%) received an assessment with the
CRAFFT+, and 168 (91.8%) were given a brief intervention.

Referral to Treatment
Those in the pediatrician-only arm made more referrals to spe-
cialty treatment (substance use only, mental health only, or sub-
stance use and mental health) than those in the other 2 arms
(P < .001). In the adjusted models, the embedded BHCP arm
had lower odds of referrals (by the BHCP or embedded BHCP
pediatricians) compared with the UC arm; the pediatrician-
only arm did not differ from the UC arm. Older patients had
lower odds of receiving a referral, and Hispanic patients and
those whose ethnicity was classified as other or missing had
higher odds (Table 2). The embedded BHCP arm had lower odds
of referrals compared with the pediatrician-only arm when
treatment arms were compared. Hispanic patients had higher
odds of referral compared with white patients (Table 3).

Discussion
This is the first trial, to our knowledge, to compare implemen-
tation outcomes for different models of providing SBIRT in pri-
mary care to adolescents with substance use and mental health
problems. It used a population-based approach to examine pa-
tient outcomes rather than recruiting individual patients, thus

Table 2. Screening, Brief Intervention, and Referral to Treatment Outcomes Among Eligible Patients
in All Treatment Armsa

Variable

Brief Interventions Referrals

AOR (95% CI) P Value AOR (95% CI) P Value
Treatment arms (reference: UC)

Pediatrician only 10.37 (5.45-19.74) <.001 1.11 (0.83-1.49) .48

Embedded BHCP 18.09 (9.69-33.77) <.001 0.65 (0.48-0.89) .006

Male (reference: female) 0.78 (0.59-1.03) .09 0.79 (0.62-1.01) .06

Age 1.08 (0.99-1.19) .09 0.87 (0.80-0.94) <.001

Race/ethnicity (reference: white)

Asian 1.31 (0.78-2.20) .31 1.40 (0.91-2.17) .13

Black 1.37 (0.93-2.04) .11 1.39 (0.99-1.94) .054

Hispanic 1.93 (1.29-2.87) .001 1.57 (1.10-2.23) .01

Other or missing 1.06 (0.54-2.08) .86 1.81 (1.07-3.05) .03

Abbreviations: AOR, adjusted odds
ratio; BHCP, behavioral health care
practitioner; TWCQ, Teen Well Check
Questionnaire; UC, usual care.
a Eligible patients included patients

who (1) screened positive on at least
one of the TWCQ prescreening
questions and/or (2) were
determined to need further
screening based on the
pediatrician’s clinical judgment.
Generalized estimating equation
models accounted for correlations
among patients per pediatrician; all
models used an exchangeable
working correlation structure.
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including many adolescents who might have been excluded
in a recruitment study. The large, ethnically diverse popula-
tion base and general pediatrics clinic setting allowed us to
study implementation in a context that is more generalizable
to common pediatric settings and populations than most ran-
domized clinical trials.

Health care professionals in both intervention arms ad-
ministered more assessments and brief interventions than
those in usual care. However, overall pediatrician attention to
behavioral health concerns was low.

More assessments in the pediatrician-only arm were in re-
sponse to substance use alone. The content provided in the
brief interventions, documented by the pediatricians and
BHCP, differed similarly: more brief interventions in the pe-
diatrician-only arm contained only substance use–related con-
tent, and more in the embedded-BHCP arm contained only
mental health–related content or a combination of mental
health and substance use content. This finding was surpris-
ing because research indicates that pediatricians are more com-
fortable addressing emotional problems, such as depression,
than substance use.33 However, the BHCP in the embedded
BHCP arm had more time to talk with patients and thus time
to discuss a wider array of topics, which may account for the
differences in brief intervention content. Given the common
co-occurrence of substance use and mental health problems
in adolescents, it is critical to develop approaches that ad-
dress both simultaneously, despite limited visit times and com-
peting priorities. The difference in brief intervention content
speaks to the inherent strengths and weaknesses of different
SBIRT modalities that might be expected if implemented as part
of standard care.

Patients in the pediatrician-only and UC arms were more
likely to be referred to specialty treatment than those in the
embedded BHCP arm. This finding suggests lingering barri-
ers to pediatricians fully addressing behavioral health during
primary care. Once pediatricians have referred patients to an
embedded BHCP, they may view responsibility to refer as hav-
ing been delegated.

Research has found that nonwhite adolescents engage in
behavioral health treatment less often than white patients.34

Health care systems might want to consider improving the en-

gagement of adolescents of color, in light of our finding that
Hispanic patients and patients with other or missing race/
ethnicity information were more likely to be referred.

Fewer referrals to specialty substance use and mental
health care and more brief interventions administered in the
embedded BHCP arm suggest that integrating a BHCP into pe-
diatric primary care could be an efficient way to provide be-
havioral health care to adolescents; addressing lower-level
problems in pediatrics may prevent problem development and
obviate the need for later referral to specialty care.35 Never-
theless, pediatrician referrals to the BHCP were low, reducing
access to this potentially effective intervention. Referrals to
the BHCP increased during the study period, however, and may
have continued to increase during a longer period because pe-
diatrician sensitivity to substance use and mental health prob-
lems increased.

This study was conducted in an integrated health care sys-
tem with an insured population and may not be generalizable
to uninsured populations. Kaiser Permanente Northern Cali-
fornia has integrated mental health and substance use treat-
ment programs, and clinician practices may differ from those
in other settings. These limitations become less salient as more
individuals are insured through health care system reform and
as other health systems, such as federally qualified health cen-
ters, add BHCPs to primary care. Kaiser Permanente North-
ern California and the clinic in this study have ethnically and
sociodemographically diverse member populations, which may
increase the generalizability of these findings across popula-
tions. Contamination may have occurred between interven-
tion and UC pediatricians, but we did not find use of the
CRAFFT+ among the UC pediatricians. Although all pediatri-
cians were randomized and health care professional charac-
teristics did not differ across treatment arms, nonmeasured
confounding variables could still have existed.

Conclusions
Many major medical organizations endorse regular sub-
stance use and mental health screening beginning in early
adolescence,36,37 but routine SBIRT for adolescents has not

Table 3. Screening, Brief Intervention, and Referral to Treatment Outcomes Among Eligible Patients in Intervention Arms Onlya

Variable

Assessment Brief Interventions Referrals

AOR (95% CI) P Value AOR (95% CI) P Value AOR (95% CI) P Value
Embedded BHCP arm (reference: pediatrician only) 0.93 (0.72-1.21) .60 1.74 (1.31-2.31) <.001 0.58 (0.43-0.78) <.001

Male (reference: female) 0.78 (0.60-1.02) .07 0.82 (0.61-1.09) .17 0.98 (0.72-1.32) .88

Age 1.14 (1.04-1.25) .004 1.10 (1.00-1.21) .04 0.92 (0.84-1.02) .12

Race/ethnicity (reference: white)

Asian 1.28 (0.80-2.06) .31 1.46 (0.85-2.48) .17 1.28 (0.73-2.24) .39

Black 1.12 (0.77-2.06) .56 1.45 (0.96-2.18) .08 1.37 (0.90-2.10) .15

Hispanic 1.71 (1.17-2.48) .006 2.02 (1.34-3.07) <.001 1.72 (1.10-2.18) .02

Other or missing 0.79 (0.41-1.50) .47 1.06 (0.53-2.12) .87 1.88 (0.99-3.58) .06

Abbreviations: AOR, adjusted odds ratio; BHCP, behavioral health care practitioner; TWCQ, Teen Well Check Questionnaire.
a Eligible patients included patients who (1) screened positive on at least one of the TWCQ prescreening questions and/or (2) were determined to need further

screening based on the pediatrician’s clinical judgment. Generalized estimating equation models accounted for correlations among patients per pediatrician; all
models used an exchangeable working correlation structure.
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been widely implemented in pediatric primary care. Consis-
tent with the literature, we found that training pediatricians
can significantly improve screening and intervention,38 but bar-
riers to implementing SBIRT remain, including the belief among
many pediatricians that other health care professionals are bet-
ter situated to address behavioral health problems.33,39 Em-
bedding nonphysician behavioral health care professionals in
primary care could be a cost-effective alternative to pediatri-

cians providing these services, and future analyses of the study
data will examine patient outcomes and cost-effectiveness of
the 2 SBIRT modalities. Research indicates that both physi-
cians and nonphysicians are effective at providing SBIRT in
adult primary care,40 but whether that is equally true in pe-
diatric primary care is not known. The findings presented here
represent a necessary initial step in understanding patterns of
SBIRT implementation in pediatric primary care.

ARTICLE INFORMATION

Submitted for Publication: April 3, 2015; final
revision received August 24, 2015; accepted
September 2, 2015.

Published Online: November 2, 2015.
doi:10.1001/jamapediatrics.2015.3145.

Author Contributions: Mss Sterling and Kline-
Simon had full access to all the data in the study and
take responsibility for the integrity of the data and
the accuracy of the data analysis.
Study concept and design: Sterling, Kline-Simon,
Mertens, Wong, Weisner.
Acquisition, analysis, or interpretation of data:
Sterling, Kline-Simon, Satre, Jones, Mertens,
Weisner.
Drafting of the manuscript: Sterling, Kline-Simon,
Satre, Mertens, Wong, Weisner.
Critical revision of the manuscript for important
intellectual content: All authors.
Statistical analysis: Kline-Simon, Weisner.
Obtained funding: Sterling, Weisner.
Administrative, technical, or material support:
Sterling, Mertens.
Study supervision: Sterling, Wong, Weisner.

Conflict of Interest Disclosures: None reported.

Funding/Support: The Screening for Youth Alcohol
and Drug Use: A Study of Primary Care Providers
Study is supported by grant R01 AA016204 from
the National Institute on Alcohol Abuse and
Alcoholism (Dr Weisner, principal investigator).

Role of the Funder/Sponsor: The funding source
had no role in the design and conduct of the study;
collection, management, analysis, and
interpretation of the data; preparation, review, or
approval of the manuscript; and the decision to
submit the manuscript for publication.

Additional Contributions: Agatha Hinman, BA,
provided editorial assistance and Sujaya
Parthasarathy, PhD, and Felicia Chi, MPH, provided
statistical consultation. The KPNC Adolescent
Chemical Dependency Coordinating Committee
and the KPNC Adolescent Medicine Specialists
Committee provided guidance. Charles
Wibbelsman, MD, and Don Mordecai, MD, provided
strong leadership support of this project. We thank
David Bacchus, MD, Patricia Castaneda-Davis, MD,
and all the physicians, medical assistants, nurses,
receptionists, managers, and especially the patients
and parents of KPNC’s Oakland Pediatrics clinic for
their participation in the activities related to this
study.

REFERENCES

1. Subramaniam GA, Volkow ND. Substance misuse
among adolescents: to screen or not to screen?
JAMA Pediatr. 2014;168(9):798-799.

2. Mertens JR, Flisher AJ, Fleming MF, Weisner CM.
Medical conditions of adolescents in alcohol and

drug treatment: comparison with matched
controls. J Adolesc Health. 2007;40(2):173-179.

3. Sterling S, Weisner C. Chemical dependency and
psychiatric services for adolescents in private
managed care: implications for outcomes. Alcohol
Clin Exp Res. 2005;29(5):801-809.

4. Grella CE, Hser YI, Joshi V, Rounds-Bryant J.
Drug treatment outcomes for adolescents with
comorbid mental and substance use disorders.
J Nerv Ment Dis. 2001;189(6):384-392.

5. Shrier LA, Harris SK, Kurland M, Knight JR.
Substance use problems and associated psychiatric
symptoms among adolescents in primary care.
Pediatrics. 2003;111(6, pt 1):e699-e705.

6. Moyer VA; US Preventive Services Task Force.
Primary care behavioral interventions to reduce
illicit drug and nonmedical pharmaceutical use in
children and adolescents: US Preventive Services
Task Force recommendation statement. Ann Intern
Med. 2014;160(9):634-639.

7. Moyer VA; US Preventive Services Task Force.
Screening and behavioral counseling interventions
in primary care to reduce alcohol misuse: US
Preventive Services Task Force recommendation
statement. Ann Intern Med. 2013;159(3):210-218.

8. Bernstein E, Edwards E, Dorfman D, Heeren T,
Bliss C, Bernstein J. Screening and brief
intervention to reduce marijuana use among youth
and young adults in a pediatric emergency
department. Acad Emerg Med. 2009;16(11):1174-1185.

9. Cunningham RM, Walton MA, Goldstein A, et al.
Three-month follow-up of brief computerized and
therapist interventions for alcohol and violence
among teens. Acad Emerg Med. 2009;16(11):
1193-1207.

10. De Micheli D, Fisberg M, Formigoni ML. Study
on the effectiveness of brief intervention for
alcohol and other drug use directed to adolescents
in a primary health care unit [in Spanish]. Rev Assoc
Med Bras. 2004;50(3):305-313.

11. Harris SK, Csémy L, Sherritt L, et al.
Computer-facilitated substance use screening and
brief advice for teens in primary care: an
international trial. Pediatrics. 2012;129(6):1072-1082.

12. McCambridge J, Strang J. The efficacy of
single-session motivational interviewing in reducing
drug consumption and perceptions of drug-related
risk and harm among young people: results from a
multi-site cluster randomized trial. Addiction. 2004;
99(1):39-52.

13. Spirito A, Sindelar-Manning H, Colby SM, et al.
Individual and family motivational interventions for
alcohol-positive adolescents treated in an
emergency department: results of a randomized
clinical trial. Arch Pediatr Adolesc Med. 2011;165(3):
269-274.

14. Tait RJ, Hulse GK, Robertson SI. Effectiveness of
a brief-intervention and continuity of care in
enhancing attendance for treatment by adolescent
substance users. Drug Alcohol Depend. 2004;74(3):
289-296.

15. Tanner-Smith EE, Lipsey MW. Brief alcohol
interventions for adolescents and young adults:
a systematic review and meta-analysis. J Subst
Abuse Treat. 2015;51:1-18.

16. Walton MA, Bohnert K, Resko S, et al. Computer
and therapist based brief interventions among
cannabis-using adolescents presenting to primary
care: one year outcomes. Drug Alcohol Depend.
2013;132(3):646-653.

17. National Institute on Alcohol Abuse and
Alcoholism. Alcohol Screening and Brief
Intervention for Youth: A Practitioner's Guide.
http://pubs.niaaa.nih.gov/publications/Practitioner
/YouthGuide/YouthGuide.pdf. Accessed February 2,
2015.

18. World Health Organization. mhGAP
Intervention Guide for Mental, Neurological and
Substance Use Disorders in Non-Specialized Health
Settings. Geneva, Switzerland: World Health
Organization; 2010.

19. Clark DB, Gordon AJ, Ettaro LR, Owens JM,
Moss HB. Screening and brief intervention for
underage drinkers. Mayo Clin Proc. 2010;85(4):
380-391.

20. Kaner E, Bland M, Cassidy P, et al. Effectiveness
of screening and brief alcohol intervention in
primary care (SIPS trial): pragmatic cluster
randomised controlled trial. BMJ. 2013;346:e8501.

21. Tai B, Wu LT, Clark HW. Electronic health
records: essential tools in integrating substance
abuse treatment with primary care. Subst Abuse
Rehabil. 2012;3:1-8.

22. Patton R, Deluca P, Kaner E, Newbury-Birch D,
Phillips T, Drummond C. Alcohol screening and brief
intervention for adolescents: the how, what and
where of reducing alcohol consumption and related
harm among young people. Alcohol Alcohol. 2014;
49(2):207-212.

23. Curran GM, Bauer M, Mittman B, Pyne JM,
Stetler C. Effectiveness-implementation hybrid
designs: combining elements of clinical
effectiveness and implementation research to
enhance public health impact. Med Care. 2012;50
(3):217-226.

24. Institute of Medicine. The Learning Healthcare
System: Workshop Summary. Washington, DC:
National Academies Press; 2007.

25. Wibbelsman CJ. Confidentiality in an age of
managed care: can it exist? Adolesc Med. 1997;8(3):
427-432.

26. Knight JR, Sherritt L, Shrier LA, Harris SK,
Chang G. Validity of the CRAFFT substance abuse

Adolescent SBIRT Program in Primary Care Original Investigation Research

jamapediatrics.com (Reprinted) JAMA Pediatrics Published online November 2, 2015 7/8

Copyright 2015 American Medical Association. All rights reserved.

Downloaded From: http://archpedi.jamanetwork.com/ on 12/23/2016

http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2015.3145&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2015.3145
http://www.ncbi.nlm.nih.gov/pubmed/25069987
http://www.ncbi.nlm.nih.gov/pubmed/17259058
http://www.ncbi.nlm.nih.gov/pubmed/15897726
http://www.ncbi.nlm.nih.gov/pubmed/15897726
http://www.ncbi.nlm.nih.gov/pubmed/11434639
http://www.ncbi.nlm.nih.gov/pubmed/12777588
http://www.ncbi.nlm.nih.gov/pubmed/24615535
http://www.ncbi.nlm.nih.gov/pubmed/24615535
http://www.ncbi.nlm.nih.gov/pubmed/23698791
http://www.ncbi.nlm.nih.gov/pubmed/20053238
http://www.ncbi.nlm.nih.gov/pubmed/20053240
http://www.ncbi.nlm.nih.gov/pubmed/20053240
http://www.ncbi.nlm.nih.gov/pubmed/15499485
http://www.ncbi.nlm.nih.gov/pubmed/15499485
http://www.ncbi.nlm.nih.gov/pubmed/22566420
http://www.ncbi.nlm.nih.gov/pubmed/14678061
http://www.ncbi.nlm.nih.gov/pubmed/14678061
http://www.ncbi.nlm.nih.gov/pubmed/21383276
http://www.ncbi.nlm.nih.gov/pubmed/21383276
http://www.ncbi.nlm.nih.gov/pubmed/15194207
http://www.ncbi.nlm.nih.gov/pubmed/15194207
http://www.ncbi.nlm.nih.gov/pubmed/25300577
http://www.ncbi.nlm.nih.gov/pubmed/25300577
http://www.ncbi.nlm.nih.gov/pubmed/23711998
http://www.ncbi.nlm.nih.gov/pubmed/23711998
http://pubs.niaaa.nih.gov/publications/Practitioner/YouthGuide/YouthGuide.pdf
http://pubs.niaaa.nih.gov/publications/Practitioner/YouthGuide/YouthGuide.pdf
http://www.ncbi.nlm.nih.gov/pubmed/20360296
http://www.ncbi.nlm.nih.gov/pubmed/20360296
http://www.ncbi.nlm.nih.gov/pubmed/23303891
http://www.ncbi.nlm.nih.gov/pubmed/24474861
http://www.ncbi.nlm.nih.gov/pubmed/24474861
http://www.ncbi.nlm.nih.gov/pubmed/24232178
http://www.ncbi.nlm.nih.gov/pubmed/24232178
http://www.ncbi.nlm.nih.gov/pubmed/22310560
http://www.ncbi.nlm.nih.gov/pubmed/22310560
http://www.ncbi.nlm.nih.gov/pubmed/10360023
http://www.ncbi.nlm.nih.gov/pubmed/10360023
http://www.jamapediatrics.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2015.3145


Copyright 2015 American Medical Association. All rights reserved.

screening test among adolescent clinic patients.
Arch Pediatr Adolesc Med. 2002;156(6):607-614.

27. Massachusetts Department of Public Health
Bureau of Substance Abuse Services. Provider
Guide: Adolescent Screening, Brief Intervention, and
Referral to Treatment Using the CRAFFT Screening
Tool. Boston: Massachusetts Department of Public
Health; 2009.

28. Prochaska J, DiClemente C. Toward a
comprehensive model of change. In: Miller W,
Heather N, eds. Treating Addictive Behaviors:
Processes of Change. New York, NY: Plenum; 1984:
3-27.

29. Rollnick S, Butler CC, Kinnersley P, Gregory J,
Mash B. Motivational interviewing. BMJ. 2010;340:
c1900.

30. Babor TE, Higgins-Biddle J, Dauser D, Higgins
P, Burleson JA. Alcohol screening and brief
intervention in primary care settings:
implementation models and predictors. J Stud
Alcohol. 2005;66(3):361-368.

31. Bellg AJ, Borrelli B, Resnick B, et al; Treatment
Fidelity Workgroup of the NIH Behavior Change
Consortium. Enhancing treatment fidelity in health

behavior change studies: best practices and
recommendations from the NIH Behavior Change
Consortium. Health Psychol. 2004;23(5):443-451.

32. Campbell MK, Mollison J, Steen N, Grimshaw
JM, Eccles M. Analysis of cluster randomized trials
in primary care: a practical approach. Fam Pract.
2000;17(2):192-196.

33. Sterling S, Kline-Simon AH, Wibbelsman C,
Wong A, Weisner C. Screening for adolescent
alcohol and drug use in pediatric health-care
settings: predictors and implications for practice
and policy. Addict Sci Clin Pract. 2012;7:13.

34. Alegria M, Carson NJ, Goncalves M, Keefe K.
Disparities in treatment for substance use disorders
and co-occurring disorders for ethnic/racial
minority youth. J Am Acad Child Adolesc Psychiatry.
2011;50(1):22-31.

35. Kolko DJ, Campo J, Kilbourne AM, Hart J,
Sakolsky D, Wisniewski S. Collaborative care
outcomes for pediatric behavioral health problems:
a cluster randomized trial. Pediatrics. 2014;133(4):
e981-e992.

36. Substance Abuse and Mental Health Services
Administration. Resources for Screening, Brief

Intervention, and Referral to Treatment (SBIRT).
http://www.samhsa.gov/sbirt/resources. Accessed
September 25, 2015.

37. Knight JR, Frazer CH, Goodman E, Blaschke GS,
Bravender TD, Emans SJ. Development of a Bright
Futures curriculum for pediatric residents. Ambul
Pediatr. 2001;1(3):136-140.

38. Lustig JL, Ozer EM, Adams SH, et al. Improving
the delivery of adolescent clinical preventive
services through skills-based training. Pediatrics.
2001;107(5):1100-1107.

39. Achenbach TM, Becker A, Döpfner M, et al.
Multicultural assessment of child and adolescent
psychopathology with ASEBA and SDQ
instruments: research findings, applications, and
future directions. J Child Psychol Psychiatry. 2008;
49(3):251-275.

40. Babor TF, Higgins-Biddle JC, Dauser D,
Burleson JA, Zarkin GA, Bray J. Brief interventions
for at-risk drinking: patient outcomes and
cost-effectiveness in managed care organizations.
Alcohol Alcohol. 2006;41(6):624-631.

Research Original Investigation Adolescent SBIRT Program in Primary Care

8/8 JAMA Pediatrics Published online November 2, 2015 (Reprinted) jamapediatrics.com

Copyright 2015 American Medical Association. All rights reserved.

Downloaded From: http://archpedi.jamanetwork.com/ on 12/23/2016

http://www.ncbi.nlm.nih.gov/pubmed/12038895
http://www.ncbi.nlm.nih.gov/pubmed/20423957
http://www.ncbi.nlm.nih.gov/pubmed/20423957
http://www.ncbi.nlm.nih.gov/pubmed/16047525
http://www.ncbi.nlm.nih.gov/pubmed/16047525
http://www.ncbi.nlm.nih.gov/pubmed/15367063
http://www.ncbi.nlm.nih.gov/pubmed/10758085
http://www.ncbi.nlm.nih.gov/pubmed/10758085
http://www.ncbi.nlm.nih.gov/pubmed/23186254
http://www.ncbi.nlm.nih.gov/pubmed/21156267
http://www.ncbi.nlm.nih.gov/pubmed/21156267
http://www.ncbi.nlm.nih.gov/pubmed/24664093
http://www.ncbi.nlm.nih.gov/pubmed/24664093
http://www.samhsa.gov/sbirt/resources
http://www.ncbi.nlm.nih.gov/pubmed/11888390
http://www.ncbi.nlm.nih.gov/pubmed/11888390
http://www.ncbi.nlm.nih.gov/pubmed/11331693
http://www.ncbi.nlm.nih.gov/pubmed/11331693
http://www.ncbi.nlm.nih.gov/pubmed/18333930
http://www.ncbi.nlm.nih.gov/pubmed/18333930
http://www.ncbi.nlm.nih.gov/pubmed/17035245
http://www.jamapediatrics.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2015.3145

