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Pediatrician and Behavioral Clinician-Delivered SBIRT: 
Substance Use and Depression Outcomes
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MSW1,2, Ashley Jones, PsyD1, and Derek D. Satre, PhD1,2

1Division of Research, Kaiser Permanente Northern California, 2000 Broadway, 3rd Floor, 
Oakland, CA 94612-2403, USA

2Department of Psychiatry, Weill Institute for Neurosciences, University of California, San 
Francisco, CA 94143, USA

Abstract

Background—Early intervention for adolescent substance use and mental health problems may 

mitigate potential harm. We examined patient outcomes from a pragmatic trial of two modalities 

of delivering Screening, Brief Intervention and Referral to Treatment (SBIRT) and Usual Care in 

pediatric primary care.

Methods—All clinic pediatricians (n=52) were randomized to three arms: 1) pediatrician-only, in 

which pediatricians were trained to deliver SBIRT; 2) embedded behavioral clinician (BC), in 

which pediatricians were trained to refer eligible adolescents to a BC who administered SBIRT; 

and 3) Usual Care (UC). Using electronic health record data, changes in past year substance use 

and depression symptoms between index visit and next screening visit were examined across 

treatment arms.

Results—Among patients who endorsed substance use and/or depression symptoms or were 

eligible for further assessments, brief interventions and referrals based on clinician assessment at 

index visit, 648 patients (mean age=15.2[SD=1.2]) were rescreened at a follow-up visit between 6 

months and 2 years later. Among all patients, self-reported substance use rates did not differ over 

time or across arms, and depression symptoms increased over time. The embedded-BC arm had 

lower odds of having depression symptoms at follow-up than the physician-only arm, and lower 

odds than the UC arm though not significant; we found no differences between the pediatrician-

only and UC arms.
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Conclusions—The increase in depression symptoms over time highlights this population’s 

vulnerability and the importance of developing appropriate interventions. An embedded BC in 

pediatric primary care trained in SBIRT may benefit patients with depression symptoms.

Keywords

Adolescent; SBIRT; Screening; Substance; Alcohol; Drug; Depression; Integrated; Primary Care

INTRODUCTION

Substance use and depression are among the most common pediatric health conditions in the 

U.S.[1], and they frequently co-occur. Early intervention may mitigate their harm, and 

primary care provides excellent opportunities for detection and treatment. Support for the 

integration of substance use and mental health interventions into primary care has grown [2, 

3]. Still lacking is a thorough understanding of effective implementation methods, as well as 

population-based evidence on integrating interventions into pediatric workflows.

Screening, brief intervention and referral to treatment (SBIRT) refers to systematic screening 

for substance use risk using evidence-based instruments, a brief patient-centered 

intervention, and referral to specialty treatment if needed. Numerous health and medical 

organizations have endorsed SBIRT [4, 5], and the literature on brief, integrated behavioral 

healthcare for adolescents, including SBIRT, includes evidence of effectiveness [6–8].

A recent meta-analysis found that integrated behavioral health/medical care produced better 

behavioral health outcomes for children and adolescents than usual care [9]. Early studies of 

SBIRT in pediatric primary care had inconsistent results [10, 11], but newer studies suggest 

potential benefits. A study in pediatric clinics in the U.S. and the Czech Republic found 

reduced alcohol use in the U.S. and reduced cannabis use in the Czech Republic [12]. In 

both samples, those using substances increased cessation, and those not yet using had lower 

rates of initiation. Trials of brief interventions (BI) in a Federally Qualified Health Center 

found that receiving a BI was related to lower rates of cannabis initiation and other drug use 

among cannabis-naïve adolescents [13] and to reduced cannabis-related consequences and 

driving while intoxicated [14].

Studies of integrated pediatric depression care are also promising [15]. A trial in private and 

public primary care found that patients receiving integrated care reported fewer symptoms, 

and better quality of life and greater treatment satisfaction with integrated care compared to 

usual care, with improvements persisting at 12 and 18 months [16]. In another trial, 

adolescents receiving collaborative care had lower depression scores and higher remission 

rates at 12 months than those in usual care [17].

This study presents outcomes from a cluster-randomized, hybrid implementation and 

effectiveness trial of SBIRT in a general pediatrics clinic at Kaiser Permanente Northern 

California (KPNC). All adolescents who screened positive were included as potential 

participants. Due to the use of electronic health record (EHR) data and the integration of 

SBIRT into the normal workflow, consent was not required. Pilot studies of well-visit 

screening found that many adolescents initially endorsed emotional distress, and only in 
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later assessments disclosed substance use [18]. The frequent comorbidity of substance use 

and mental health problems[19] and the relationship between these outcomes [20] supported 

including both self-reported substance use and depression symptoms as sufficient risk 

factors to warrant an SBIRT intervention. Therefore, we examined both substance use and 

depression symptoms as outcomes in this study. This intervention approach was innovative, 

since adolescent SBIRT studies generally have examined substance use alone.

The interventions tested were also innovative and included two modalities of SBIRT 

delivery: one using SBIRT-trained pediatricians, the other using pediatricians trained to 

assess and refer at-risk patients to an embedded behavioral clinician (BC), and usual care 

(UC). Prior studies have found that both pediatricians [21] and embedded BCs [22] can 

effectively provide behavioral health interventions. We hypothesized that patients in both 

intervention arms would have lower odds of substance use and depression symptoms at 

follow-up than in UC due to the pediatricians’ SBIRT training and the BC’s additional time 

and clinical expertise. We also hypothesized that patients in the embedded-BC arm would 

have lower odds than those in the pediatrician-only arm, because BCs have professional 

behavioral health training and generally longer appointment times.

METHODS

Study Participants

KPNC is an integrated healthcare delivery system of 4 million members. The study was 

conducted from 11/1/2011 – 10/31/2013 in KPNC’s Oakland Pediatrics Department, which 

treats a racially and socio-economically diverse population. All clinic pediatricians (n=52) 

were randomized to one of three study arms: 1) Pediatrician only: Pediatricians trained to 

assess substance use and depression symptoms using evidence-based screening tools, to 

deliver BIs, and to refer patients to specialty substance use or mental health treatment; 2) 

Embedded BC: Pediatricians trained to assess and refer patients to an embedded BC for 

further assessment, BI, and referral to treatment; and 3) Usual Care (UC): care as usual (no 

SBIRT training or access to the embedded BC, but with access to EHR screening tools and 

patient screening information). Patients aged 12–18 were eligible. The study had no 

exclusion criteria. Provider assignment to study arm was not blinded. Consistent with other 

comparative effectiveness studies, we used EHR measures to examine outcomes, and 

patients were not recruited to the study or informed of which study arm included their 

pediatrician. We were not required by the Institutional Review Boards (IRB) to consent 

pediatricians, and the study was approved by the IRBs of KPNC and the University of 

California, San Francisco.

Pediatricians in both intervention arms were offered on-site trainings (three 60-minute 

sessions in the pediatrician-only arm, and one 60-minute session in the embedded-BC arm) 

for which they received lunch and continuing education credit. In the pediatrician-only arm, 

64% of pediatricians attended at least two trainings; in the embedded-BC arm, 75% of 

pediatricians attended the training. Trainings in the pediatrician-only arm covered adolescent 

substance use and mental health prevalence, comorbidity and consequences; assessment; BI 

strategies for substance use (e.g., motivational interviewing (MI) skills [23], decisional 

balance exercises, and goal-setting) and depression (e.g., empathic listening, 
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psychoeducation, problem-solving, behavioral activation, stress reduction, and exploration 

of challenges in interpersonal relationships)[24]; and protocols for referring patients to 

specialty substance use and psychiatric treatment. Pediatricians in the pediatrician-only and 

UC arms incorporated the SBIRT elements into their normal clinical workflow during the 

well-visit appointment times (typically 15–30 minutes). Training in the embedded-BC arm 

covered similar elements, but focused less on intervention delivery and more on how to 

assess severity and refer patients to the BC. This training approach has been used in prior 

studies and has been associated with sufficient skill acquisition [25]. The BC (N=1) was a 

licensed clinical psychologist who received 10 hours of MI-based SBIRT training, and had 

depression and substance use treatment experience. She provided brief cognitive behavioral 

therapy-based treatment and crisis management for substance and mood problems, spending 

from 30 to 60 minutes on SBIRT activities, and received weekly clinical supervision with 

the study intervention trainer, an experienced clinical psychologist. Pediatricians in the 

treatment arms received supplemental recordings and slides, and research staff was available 

for technical assistance. Performance feedback and discussion of SBIRT techniques were 

provided at quarterly meetings.

As in prior SBIRT implementation studies, [26–28] feedback on SBIRT rates (in the 

pediatrician-only arm) and referral to BHC rates (in the embedded-BHC arm) were 

discussed quarterly with pediatricians at feedback meetings, including a review of SBIRT 

skills, to enhance fidelity.[29] Also, emails and staff meetings informed providers equally 

across all arms regarding the screening and assessment tools in the EHR, and reminded them 

of the requirement to document clinical activities.

Per established workflow, all patients presenting for well visits completed a paper and pencil 

comprehensive health screener, the “Teen Well Check Questionnaire” (TWCQ), a 

comprehensive health screening instrument developed by health system leaders, based on the 

Bright Futures [30] screening guidance. TWCQ responses are entered into the patient’s 

EHR. The TWCQ includes items (Yes/No) on past-year alcohol, marijuana and other drug 

use, and recent depression symptoms (“During the past few weeks, have you OFTEN felt 

sad, down or hopeless?” and “Have you seriously thought about killing yourself, made a 

plan, or tried to kill yourself?”) which served as the initial substance use and mental health 

risk screening questions. Medical assistants enter patient TWCQ responses into the EHR. 

Endorsement of TWCQ substance use or depression symptoms or pediatrician clinical 

judgment made patients eligible for further assessment with the CRAFFT substance use 

assessment tool [31] and additional substance use quantity/frequency questions. These tools 

were available in the EHR to all providers. Assessment was followed by BI and/or referral to 

psychiatric or substance use treatment, as needed in the treatment arms and care as usual in 

the UC arm. Across the 52 randomized pediatricians, 5183 patients were screened and 1871 

were eligible for further assessment. The analytical sample consisted of the 648 patients 

eligible for assessment at index visit and rescreened between 6 months to 2 years later. No 

pediatricians in the UC arm used the CRAFFT though it was available to all pediatricians. 

Quantity/frequency items in the EHR were also available to all physicians, however, only 65 

patients were administered the questions by pediatricians in the intervention arms at both 

index and follow-up; therefore, these outcomes could not be examined.
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Measures and Data Sources

Patient age, sex and race/ethnicity, and provider age, gender and years of experience were 

extracted from the EHR.

Outcomes—Substance use and depression measures were dichotomous variables from the 

TWCQ indicating any substance use in the past year (alcohol, marijuana and/or other drug 

use) and any depression symptoms in the prior few weeks (“During the past few weeks, have 

you OFTEN felt sad, down or hopeless?” and “Have you seriously thought about killing 

yourself, made a plan, or tried to kill yourself?”), respectively, which were extracted from 

the EHR.

KPNC adolescents have a well visit and complete the TWCQ roughly every one to two 

years, but visit frequency fluctuates. To exclude visits which might be part of the index 

encounter episode, we designated the follow-up visit as the first visit between 6 months and 

2 years after the index visit. Patients must have responded to the outcome questions at both 

time points to be included in the analyses.

Statistical Methods

We used ANOVA and chi-square tests to examine bivariate differences between continuous 

and categorical patient and provider characteristics, respectively, across arms. As patients are 

nested within providers, and observations within clusters may be correlated, we used 

generalized estimation equation (GEE) techniques assuming an exchangeable working 

correlation structure to fit multivariable logistic regression models. Models examined 

differences in outcomes (any substance use or depression symptoms) across the three arms 

(ref = UC), and between the intervention arms (ref = pediatrician-only), between the two 

time points, with time treated as a continuous measure. Initial models adjusted for patient 

and provider characteristics, but because provider characteristics did not differ and were not 

significant in the main models, only patient characteristics were included in the final models. 

Analyses were performed using SAS statistical software, version 9.3 (SAS Institute Inc.); 

significance was defined at p<.05.

Power calculations accounted for intra-class correlation (ICC) among patients clustered 

within providers (unit of randomization), which reduced effective sample size by a factor of 

1+(n-1)*ICC, where n is the average cluster size [32]. For our primary outcome of change in 

symptom endorsement, our sample size is 648 patients across 39 pediatricians, with an ICC 

estimate of 0.02, with adequate power (.80) to detect a small-medium effect size of 18% in 

changes across arms.

RESULTS

Participation in Follow-up Visits

Among the 1871 patients eligible for assessment, 35.0% (n=648) had a follow-up visit 

between 6 months to 2 years after the index visit; there were no differences across arms 

(33.4% embedded BC, 36.8% pediatrician only, 33.9% UC; p=0.401). Fewer patients with a 

follow-up visit were Black (30.9% with a follow-up visit vs. 34.9% without a follow-up 
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visit) and Hispanic (20.8% vs. 25.4%), and more were White (30.7% vs. 22.3%; p=0.001). 

Younger patients were more likely to have a follow-up visit (mean age[SD]= 15.2[1.2] vs. 

16.2[1.5]; p<.001); there were no differences by gender.

Among patients with follow-up visits, the average length of time between visits was 434 

(SD=122) days, and did not differ between arms (mean[SD]=436[122] embedded BC; 

439[128] pediatrician-only; 428[115] UC; p=0.619). There were more males in the UC arm 

(52.6%, 43.8% embedded-BC, 38.1% pediatrician-only; p=0.010). The UC arm also had 

more Whites (38.8%, 28.1% embedded-BC, 25.6% pediatrician-only), and fewer Blacks 

(29.2%, 30.4% embedded-BC, 33.0% pediatrician-only; p=0.015); age did not differ across 

the arms (Table 1).

Substance Use Endorsement

Among all patients, 11% endorsed substance use symptoms at the index visit only, 15% 

endorsed substance use symptoms at the follow-up visit only, 48% endorsed substance use 

symptoms at both visits and 26% did not endorse substance use symptoms at either visit. 

More adolescents in the embedded-BC arm endorsed symptoms at only the initial visit 

compared with the other arms. The UC arm had more patients who endorsed substance use 

symptoms at both visits (p<.05, Table 2).

The odds of substance use did not differ over time (adjusted odds ratio [AOR]=1.19, 95% 

CI=0.97–1.46), and did not differ across treatment arms. Asians, Blacks and Hispanics were 

less likely to endorse substance use than Whites, while older adolescents and males were 

more likely (Table 3).

Depression Symptom Endorsement

Only 5% of patients endorsed mood symptoms only at the index visit, 29% endorsed at the 

follow-up visit only, 17% endorsed mood symptoms at both visits and 49% did not endorsed 

mood symptoms at either time point. The embedded-BC arm had slightly more patients with 

endorsed mood symptoms at only the initial visit, and fewer patients who endorsed at both 

visits compared to the other arms, though the differences were not statistically different 

(Table 2).

The odds of endorsing depression symptoms increased between visits for all patients 

(AOR=3.53, 95% CI=2.78–4.40). Patients in the embedded-BC arm had lower odds of 

endorsing depression symptoms than those in the pediatrician-only arm (AOR=0.71, 95% 

CI=0.50–0.99); the pediatrician-only arm did not differ from UC (AOR=1.02, 95% 

CI=0.72–1.43). Blacks and those of other/unknown ethnicity had higher odds of endorsing 

depression symptoms over time than Whites, while older adolescents and males had lower 

odds (Table 4).

DISCUSSION

Evidence suggests that primary care-based behavioral health may be preferable to non-

integrated approaches, but barriers to integration – such as competing priorities and full 

schedules – are well documented. It is unclear whether it is feasible to expect pediatricians 
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to provide behavioral interventions, or whether they are more effectively delivered by other 

clinicians. The literature has not directly examined whether non-physician clinicians can 

deliver SBIRT as effectively as pediatricians. To help answer this important question, we 

compared clinical outcomes of pediatrician-delivered versus BC-delivered SBIRT in 

pediatric primary care.

We found no differences in substance use at follow-up visits, either between the intervention 

arms or between them and usual care. However, patients in the embedded-BC arm were less 

likely to report depression symptoms at follow-up. These patients may have benefitted from 

meeting with the BC, who had more experience treating, and more time to discuss, 

emotional concerns than their pediatrician. Other factors potentially contribute to the effects 

we observed, such as demographic differences in patient characteristics or variability in 

intervention fidelity by type of provider. Yet our results suggest that having a BC readily 

available to assist patients experiencing distress may be more effective than training 

pediatricians to address depression, a significant health condition, and an important risk 

factor and precursor of adolescent substance use problems [33]. Finding a significant impact 

on depression symptoms from a BI is notable given the small effect sizes and modest 

evidence base on the efficacy and effectiveness of adolescent depression interventions [34].

Not surprisingly, older adolescents were more likely to endorse substance use, as they had 

more time to be exposed to substances or to have experienced emotional distress. Depression 

symptoms increased over time across arms, but especially among younger adolescents, 

consistent with research suggesting an increase in depression prevalence during early 

adolescence [35]. Healthcare providers should consider screening and early intervention 

efforts during this vulnerable developmental phase. Adolescents of color were less likely 

than Whites to endorse substance use, but more likely to endorse depression symptoms, 

suggesting an unmet need for mental health interventions. Given documented racial 

disparities in mental health treatment utilization [36], healthcare providers should consider 

delivery models which integrate behavioral health clinicians into primary care, which may 

reduce these disparities [37].

This study has several limitations. It was conducted in an integrated system with an insured 

population, and may not be generalizable to uninsured populations, and clinician practices 

here may differ from other settings. However, it is feasible that many pediatrician practices 

could employ a BC, and some are doing so [38]. Use of a single clinic may have led to 

spillover effects between study arms, and uptake of training in the pediatrician-only arm was 

limited. Differences in fidelity among providers in the two intervention arms may also have 

influenced the study results.

We can assume that follow-up visits were not missing at random; thus we included only 

patients with responses at each time point and examined differences between those with and 

without a follow-up visit during the specified time period. We found no differences in 

attrition rates across treatment arms.

This was a pragmatic trial that did not recruit patients and used EHR-based clinical 

information to examine outcomes. This strengthened the study by allowing us to examine 
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the population base of adolescents with pediatric visits in the clinic. However, we relied on 

data which depended on patients returning for another well visit during the study period and 

completing the TWCQ. Patients may have returned for other reasons, e.g., for acute medical 

symptoms, and not received the TWCQ. Care data were reliant on information recorded in 

the EHR by providers. Additionally, no UC arm pediatricians and few in either intervention 

arm collected CRAFFT or substance use quantity/frequency data at follow-up visits 

(although both were part of follow-up protocol). As a result, we had to rely on the any past-

year substance use items in the TWCQ administered at subsequent well visits to examine 

outcomes, rather than the more detailed measures often collected in traditional randomized 

trials. In so doing, we were unable to examine changes in quantity or frequency of use, 

which we might have detected with more sensitive instruments. Relatively few patients 

received a brief intervention in either intervention arm (27% in the BHC arm and 16.5% in 

the pediatrician-only arm).

Provider skill and intervention fidelity likely had an impact on effectiveness. However, our 

only gauge of intervention fidelity was providers’ own descriptions of their practices during 

feedback meetings, as we could not directly observe physician-patient interactions.

Most importantly, the length of time between index and follow up averaged over one year, 

while most studies have six month follow-ups. This longer follow-up period may have 

contributed to decay in intervention impact (or increased impact of confounders) over time. 

We also note that rescreening could have occurred 6 months later which would overlap with 

the measure of use in the prior 12 months. This, and the limitation of only measuring any 

use rather than amount of use, may help explain the lack of substance use findings. We also 

relied on two brief screening items to measure depression severity, but nevertheless found 

treatment group differences in depression symptoms.

CONCLUSION

The U.S. Preventive Services Task Force has found the evidence for screening and 

interventions for adolescents in pediatric primary care insufficient to recommend employing 

them for alcohol or drug use, but does recommend screening and intervention for depression 

[39]. Given the growing prevalence of depression, treatment needs, and costs of specialty 

psychiatric care for adolescents [40], integrated behavioral health approaches, including 

SBIRT, may be beneficial. Adolescents with lower-severity problems of either kind are 

unlikely to seek specialty mental health treatment, but may benefit from early intervention in 

primary care [6, 15]. Although our null findings regarding substance use are disappointing 

given the positive findings in some recent SBIRT trials [12, 14], this paper adds to the 

literature suggesting that integrated behavioral health may be effective for reducing 

depression symptoms, thus potentially beneficial for reducing substance use risk as well. 

The study is important because it examined the effectiveness of an evidence-based 

intervention implemented in a real-world clinical setting, in which outcomes measurement 

and fidelity are difficult to assess and control. More SBIRT research is needed in pediatric 

primary care to broaden the evidence base for its effectiveness among adolescents.
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IMPLICATIONS AND CONTRIBUTION

Although substance use outcomes did not differ across modalities in this trial of SBIRT 

for adolescents in primary care, depression symptoms were lower for those receiving 

SBIRT from a behavioral health clinician, suggesting that they may be more effective 

than paediatricians in addressing depression symptoms in primary care.
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Figure 1. 
CONSORT Diagram
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Table 3

Substance Use Symptom Endorsement Over Time

3a. Substance Use Symptom Endorsement between Index and Follow-up Visits Across All Arms (n=648)

AOR 95% CI p-value

Time 1.19 0.97 1.46 0.089

Treatment arms (reference: UC)

Embedded-BC 0.87 0.61 1.23 0.425

Physician-only 0.82 0.57 1.27 0.274

Male (reference: female) 1.52 1.13 2.03 0.005

Age 2.04 1.79 2.31 <.001

Race/ethnicity (reference: white)

Asian 0.31 0.19 0.51 <.001

Black 0.39 0.27 0.56 <.001

Hispanic 0.43 0.29 0.65 <.001

Other/Unknown 0.53 0.28 1.02 0.057

3b. Substance Use Symptom Endorsement between Index and Follow-up Visits Across Intervention Arms Only (n= 439)

AOR 95% CI p-value

Time 1.13 0.89 1.45 0.313

Embedded-BC (reference: physician-only) 1.07 0.76 1.51 0.691

Male (reference: female) 1.58 1.12 2.24 0.010

Age 2.09 1.78 2.45 <.001

Race/ethnicity (reference: white)

Asian 0.40 0.22 0.73 0.003

Black 0.49 0.31 0.76 0.002

Hispanic 0.44 0.27 0.71 0.001

Other/Unknown 0.47 0.22 1.01 0.052

Note: Patients were required to have responses at both the index and follow-up visits; AOR=adjusted odds ratio; UC= usual care; BC=behavioral 
clinician

Note: Patients were required to have responses at both the index and follow-up visits; AOR=adjusted odds ratio; BC=behavioral clinician
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Table 4

Depression Symptom Endorsement Over Time

4a. Depression Symptom Endorsement between Index and Follow-up Visits Across All Arms (n=648)

AOR 95% CI p-value

Time 3.53 2.78 4.40 <.001

Treatment arms (reference: UC)

Embedded-BC 0.72 0.51 1.02 0.063

Physician-only 1.02 0.72 1.43 0.928

Male (reference: female) 0.42 0.31 0.55 <.001

Age 0.63 0.56 0.71 <.001

Race/ethnicity (reference: white)

Asian 1.47 0.89 2.42 0.133

Black 2.15 1.49 3.10 <.001

Hispanic 1.48 0.98 2.24 0.061

Other/Unknown 2.18 1.15 4.17 0.018

4b. Depression Symptom Endorsement between Index and Follow-up Visits Across Intervention Arms Only (n= 439)

AOR 95% CI p-value

Time 3.59 2.71 4.77 <.001

Embedded-BC (reference: physician-only) 0.71 0.50 0.99 0.047

Male (reference: female) 0.41 0.29 0.58 <.001

Age 0.64 0.55 0.74 <.001

Race/ethnicity (reference: white)

Asian 1.43 0.76 2.67 0.266

Black 2.12 1.35 3.34 0.001

Hispanic 1.46 0.89 2.41 0.133

Other/Unknown 2.21 1.00 4.89 0.049

Note: Patients were required to have responses at both the index and follow-up visits; AOR=adjusted odds ratio; UC= usual care; BC=behavioral 
clinician

Note: Patients were required to have responses at both the index and follow-up visits; AOR=adjusted odds ratio; BC=behavioral clinician
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