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Abstract

Objectives: The effectiveness of treatments for youth depression in primary care, under usual practice conditions, is largely

unstudied. This study aims at estimating the effect of ‘‘appropriate treatment,’’ defined as treatment that approximates

guideline standards, on clinical outcomes for depressed primary care youth patients by using observational analyses from a

randomized trial.

Methods: Participants were 344 youths aged 13–21 enrolled in the Youth Partners in Care trial. Youths screening positive for

depression from six primary care practices in five different health care organizations were randomly assigned to either (1)

usual care enhanced by provider education on depression evaluation and management, or (2) a quality improvement (QI)

intervention designed to improve access to antidepressant medications and/or cognitive behavior therapy for depression;

usual practice conditions otherwise applied. Observational analysis was conducted on the effects of appropriate treatment

(antidepressant medication use by algorithms or 6 or more psychotherapy visits) on severe depression (Center for Epide-

miologic Studies-Depression score ‡ 24) at 6 months. Selection into treatment is accounted for by using instrumental

variables analysis, with randomized QI intervention status as the instrument.

Results: At 6 months, youths receiving ‘‘appropriate treatment,’’ compared with others, were significantly less likely to have

severe depression (10.9% vs. 45.2%, p < 0.0001). Similar findings were observed among youths with depressive disorders and

sub-syndromal depressive symptoms, and among Latino and other youths.

Conclusions: Among depressed primary care youths, care that approximates guideline standards but retains leniency sub-

stantially reduces the likelihood of severe depression at 6 months. Such findings apply to youths with or without depressive

disorder, and among Latino youth.

Introduction

Depressive disorders and symptoms are common in youth,

with disorders affecting 6% and symptoms 28% in a year; and

depression is associated with impairment in functioning, increased

risk of suicide, and adverse outcomes such as substance abuse

(Kessler 2002; Birmaher et al. 2007; Eaton et al. 2009). Many

depressed youths remain untreated, especially minority youths,

and there is evidence of poor quality and outcomes of care in

community-based settings, relative to expectations from clinical

trials (Horwitz et al. 1992; Jensen et al. 1999; U.S. Department of

Health and Human Services 1999; Weisz et al. 2005).

Evidence-based treatments supported by clinical trials include

cognitive-behavior therapy, interpersonal psychotherapy, and cer-

tain selective serotonin reuptake inhibitors (SSRIs) (Emslie et al.

1997; Clarke et al. 1999; March et al. 2004; Mufson et al. 2004;

Vitiello and Swedo 2004; Wagner et al. 2004a, 2004b; Brent et al.

2009). Although there is conflicting evidence (Goodyer et al. 2008),

one large study suggests that combined cognitive behavior therapy

(CBT) and medication or medication alone may be superior to CBT

for the treatment of moderate to severe adolescent major depression

(March et al. 2004), and that adolescents resistant to an initial SSRI

improve significantly more with a switch to another SSRI or ven-

lafaxine plus CBT, when compared with a medication switch alone
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(Brent et al. 2009). Due to concerns about safety and efficacy of

SSRIs in youth (Vitiello and Swedo 2004), antidepressants have a

black box warning (U.S. Food and Drug Administration 2004).

Poor performance of CBT alone compared with medication or

combined treatment in some studies (March et al. 2004), and poor

benefit to risk ratios for medications other than fluoxetine, given

findings of unpublished pharmaceutical trials (Vitiello and Swedo

2004), has led to uncertainty about treatment effectiveness.

In this era of health-care reform, a major challenge in the field

involves identifying strategies for improving patient outcomes

under routine practice conditions. Despite advances in the efficacy

literature, there are relatively few demonstrations in the literature of

improved patient outcomes when treatments are delivered under

routine naturalistic practice conditions. Estimates of effectiveness

of treatments as delivered under naturalistic practice conditions

have policy relevance, because they clarify the outcomes achieved

in the community (Sturm and Wells 1995; Sturm 2006). For ex-

ample, reimbursement mechanisms might not support a full CBT

course, and patients or families may not use medications as re-

commended. Such conditions could lead to worse outcomes com-

pared with efficacy studies if treatment adherence is poor, or better

outcomes if treatments are more effective when they match patient

preference.

Estimates of the effectiveness of treatments delivered under usual

practice conditions are difficult to achieve. Most experimental de-

signs alter many features of usual care (UC), whereas estimates from

observational studies preserve UC conditions but are subject to

strong selection biases due to unmeasured sickness differences

(Sturm 2006). One approach to address such selection bias in ob-

servational analysis is instrumental variables (IV) analysis, an

econometric method that relies on identifying an external factor

which affects the probability of treatment but does not directly affect

outcome (Sturm 2006). This method has been used in observational

effectiveness studies of medical/surgical treatments (McLellan et al.

1994), and to demonstrate that appropriate treatment for depressed

adults improves clinical and employment outcomes (Schoenbaum

et al. 2002). The instrument in the Schoenbaum et al. (2002) study

was randomized quality improvement (QI) intervention status, a

strategy that helps assure that the assumptions underlying the method

are met (Heckman 1996; Schoenbaum et al. 2002).

In this study, we apply a similar strategy to data from Youth

Partners in Care (YPIC) (Asarnow et al. 2005) to estimate the effect

of probable appropriate treatment on outcomes for depressed youth

patients receiving primary care. YPIC was designed to determine

the effectiveness of a QI intervention for depressed youth in pri-

mary care. The QI intervention increased access to evidence-based

depression treatment (primarily cognitive-behavior therapy for

depression and/or antidepressant medication) by using ‘‘a ran-

domized encouragement design’’ where resources were available

to the providers, but the choice regarding whether to use the

treatment resources was made by providers and patients/families.

Compared with UC enhanced by provider education on depres-

sion evaluation and treatment (primarily pharmacotherapy, the

main treatment option within usual primary care), the YPIC QI

intervention improved 6-month depression and quality of life/

functioning outcomes, increased use of any specialty mental health

visit, and of treatment, particularly psychotherapy/counseling, but

did not significantly affect use of medication (note that this study

was conducted before the Black Box warning for antidepressant

medications). Early improvements associated with the QI inter-

vention at 6 months appeared to shift youths towards healthier

pathways through 12 and 18 months of follow-up (Asarnow et al.

2009). Unlike a traditional clinical trial, under the YPIC QI inter-

vention, patients and providers were encouraged but not required to

consider evidence-based treatments and given trainings and mate-

rials to support their use. In both study conditions, primary care

providers received education in depression care but applied any

treatments under usual practice conditions and constraints; in par-

ticular, the study did not reimburse treatments and services. Since

usual practice conditions were largely maintained, the randomized

intervention status is a good candidate as an instrument in IV

analysis to examine the impact of use of appropriate treatment on

outcomes in a secondary observational analysis using data from the

randomized trial of QI. This study, thus, expands on previous re-

sults on the effectiveness of the QI intervention (i.e., having the full

QI resources vs. UC enhanced by provider education) to address the

question: How effective is depression treatment meeting at least

minimal criteria for appropriate care, when it is provided under

usual practice conditions; that is, when patients and providers ac-

tually choose treatments and usual conditions apply?

In addition, this study included youths who had depressive dis-

order, who might benefit from treatment, and those with depressive

symptoms but without disorder, who might benefit from prevention

or early intervention (Clarke et al. 1995). Treatment guidelines

focus on treatment for disorder (Birmaher et al. 2007); so, an ex-

ploration of effectiveness of treatment among those with symptoms

only is an important complementary opportunity. Since YPIC had a

large sample of Latino youths, the study also offers an opportunity

to explore effectiveness of care for depression in this under-studied

population. The adult PIC study found that appropriate treatment

was effective for depressed minorities (Miranda et al. 2004). We

hypothesized that those who received appropriate treatment, de-

fined as having at least six psychotherapy/counseling sessions or

use of antidepressant medication in 6 months, would be less likely

to have severe depression at 6-month follow-up, compared with

those without such care, using IV analysis. We hypothesized that

treatment-outcome relationships would not be significant by using

traditional analyses. Based on findings for adults, we thought that

conclusions would be similar for depressed youths with and without

depressive disorder, and among Latino and other youths (Clarke

et al. 1995; Wells et al. 2000).

Methods

YPIC is a multisite randomized, controlled trial comparing the

effectiveness of a QI intervention for depressed youth, with en-

hanced UC (provider education only), in primary care (Asarnow

et al. 2005). The study protocol was approved by the institutional

review boards of participating organizations. Youth under the age

of 18 provided written assent, and parents or legal guardians pro-

vided written informed consent, whereas youth 18 or older pro-

vided written consent. The design and methods of the study are

described elsewhere (Asarnow et al. 2005, 2009).

Organizations and Clinicians

Six practices from five organizations were purposively selected

to include public sector, managed care, and academic primary-care

practices. Fifty-two primary care providers enrolled at participating

clinics.

Patients

Patients of enrolled providers were recruited through screening a

consecutive sample of clinic visitors to enrolled providers, aged
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13–21. Youth were eligible if they met either of the 2 criteria: (1)

endorsed one or more ‘‘stem items’’ for major depressive or dys-

thymic disorder from the 12-month Composite International Di-

agnostic Interview (CIDI-12, Core Versions 2.10) (World Health

Organization 1997) as modified for diagnostic criteria for adoles-

cents; plus had a Center for Epidemiological Studies-Depression

Scale (CES-D) of 16 or greater; or (2) a CES-D score of 24 or

greater (Radloff 1977). Exclusion criteria included those not

speaking English and those with an enrolled sibling. The recruit-

ment period was 1999–2002.

Of 4,750 youth eligible for screening, 4,002 completed screen-

ing (84%), of whom 1,034 (26%) met eligibility criteria; of these,

418 (40%) enrolled, completed baseline assessment, and were

randomized. Reasons for not enrolling include problems contacting

(259), refused or failed to complete consent (289), or baseline (68).

After baseline, patients were randomly assigned to the QI inter-

vention or enhanced UC, using a computerized random number

generator. Randomization was stratified by site. Participants re-

cruited from the same clinician (409) were randomized in pairs

based on enrollment date, whereas 9 sole participants of an enrolled

clinician were randomly assigned into one of two conditions.

Among 418 youth enrolled, 344 (82%) completed 6-month follow-

up, with no significant difference in completion by intervention

status.

Study Randomized Intervention Conditions (IV)

Enhanced UC

UC was enhanced by providing all primary care clinicians with

training and educational materials on depression evaluation and

treatment and implementing treatment plans while considering

available options and patient/family preferences/cultural back-

ground. The training reviewed medication management based on

the Texas Medication Algorithms for Major Depressive Disorder,

emphasizing certain SSRIs as the first choice (Asarnow et al. 1996;

Hughes et al. 1999). Providers had usual access to treatments for all

patients, but study-trained care managers were available only to

patients randomized to QI.

QI condition

The QI intervention was modeled on the adult Partners in Care

study (Wells et al. 2000), modified for youth. Components included

(1) expert practice leaders at each site who adapted and im-

plemented the intervention; and (2) care managers at the sites who

supported clinicians with patient evaluation, education, treatment

initiation and follow-up, services linkages, and provided manua-

lized CBT for depression (Clarke et al. 1990; Asarnow et al. 1999).

Care managers had a masters or doctoral degree in a mental health

or nursing field. They were available to follow patients for 6 months

to coordinate care, assist with treatment, and provide CBT as

needed. In addition to the primary care clinician training in de-

pression evaluation and management offered across conditions, the

study provided training, written manuals, and consultation to sup-

port model fidelity and case consultation on the care manager and

cognitive-behavior therapy components of the intervention. The

study paid for care managers’ time, which was available to patients

with QI and parents/guardians without co-pay. Sites were requested

to waive co-pay for the first care manager visit but generally opted

to do so for most or all such visits. The study CBT was based on

Adolescent Coping with Depression Course, for individuals and

groups (Clarke et al. 1990; Asarnow et al. 1999). This CBT includes

an overview session, three 4-session modules on activities and

social skills, cognition, and communication and problem-solving,

and a final session on relapse prevention.

Measures

At baseline, patients provided information on age, sex, and

ethnicity/cultural background. At baseline and 6-month follow-up,

youth completed the CIDI Diagnostic Interview Schedule (World

Health Organization 1997) and Mental Health Inventory 5 (MHI-5)

(Berwick et al. 1991) and reported services use during the previous

6 months by using the adapted Service Assessment for Children and

Adolescents (Horwitz et al. 2001; Asarnow et al. 2005). CES-D was

collected at 6-month follow-up (Radloff 1977). The outcome

measure is an indicator for severe depression, defined as CES-D

‡ 24. Other data collected by the study are not included in these

analyses.

Probable appropriate treatment

In quality of care research, indicators are constructed of appro-

priate treatment that roughly follow guideline standards but are

broadened to give clinicians and patients benefit of the doubt. For

example, a patient may start treatment before a given study as-

sessment. Sturm and Wells (1995) used decision analysis to dem-

onstrate that among depressed adults, those receiving at least four

counseling visits or 2 months of antidepressant medication had

better outcomes. In PIC, a similar indicator significantly improved

health status and employment at 6 months, using IV analysis

(Schoenbaum et al. 2002).

We formulated an indicator of probable appropriate treatment

for depressed youths: (1) use of any SSRI or venlafaxine or bu-

proprion (following guideline recommendations) (Hughes et al.

1999); or (2) having 6 or more specialty counseling visits, during 6

months of follow-up. We corrected spelling errors in medication

names. We did not consider trazodone an antidepressant, as dosage

data suggested that it was used for sleep. For sensitivity analyses,

we created alternatives that required daily medication use for 2 or

more months and applied minimum dosage criteria; specified the

minimum number of counseling visits as 4 or 12; and further

broadened the definition of appropriate care to include use of any

antidepressant medication, counseling visit, or mental health spe-

cialty visit as a measure of access to treatment or specialty evalu-

ation, with no change in conclusions. These various indicators can

be conceptualized as varying in terms of the breadth versus strict-

ness of the definition of care/treatment, with the ‘‘appropriate

treatment indicator’’ representing the stricter/lower bound defini-

tion of treatment/care and the ‘‘access to treatment or evaluation’’

indicator representing a broader/upper bound definition. Given

controversies over benefits and risks of medications for depressed

youth, we also specified an indicator using data on counseling and

ignoring medication use (see Table A1 in Appendix). This was for

an exploratory sensitivity analysis under the hypothetical as-

sumption that if medications are not effective, then information on

their use can be ignored in defining overall appropriate care.

Data analyses

We used univariate and bivariate analyses to describe the sample

and compare patients with and without probable appropriate

treatment over the 6 months of follow-up.

We used IV analysis (Angrist et al. 1996; Heckman 1996; Im-

bens and Rubin 1997; Imbens and Rosenbaum 2005; Sturm 2006;
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Rosenbaum 2010) to account for selection effects. IV analysis re-

lies on identifying an instrument that predicts the probability of

treatment, but has no independent effect on outcomes. We used

randomized intervention status as the instrument, which meets the

conditions for valid instruments: (1) random assignment (because

QI vs. UC is randomized); (2) the instrument affects treatment use

(‘‘nonzero average causal effects’’) (as shown in Asarnow et al.

2005); (3) the instrument is unlikely to affect outcomes except

through treatment (‘‘exclusion restriction’’), because the inter-

vention provides resources to encourage youth depression treat-

ment and was randomly assigned at the provider level, and the

treatment indicator is broadly defined to include the major care

components encouraged by the intervention; (4) outcomes for one

patient are unlikely to be affected by outcomes for another (‘‘stable

unit treatment value’’), as each patient should respond to treatment

individually, and outcomes for individuals are independently as-

sessed; and (5) patients improving in UC would also improve under

the intervention (‘‘monotonicity’’), because similar treatments are

potentially available, and some encouragement is provided through

provider training even in UC (Angrist et al. 1996). Following

recommendations in the literature (Bhattacharya et al. 2006), we

conducted IV analysis by simultaneous estimation using bivariate

probit regression to jointly model probable appropriate treatment

and severe depression outcome, explicitly taking into account the

correlation between the unobserved factors in two equations (see

Table A2 in Appendix). As a sensitivity analysis, we also con-

ducted IV analysis by using two-step probit regression models with

no change in conclusions (see Table A3 in Appendix). In the bi-

variate probit model, we included the following independent var-

iables in predicting ‘‘probable appropriate treatment’’ versus ‘‘no

treatment’’: The IV (intervention status), age, gender, and baseline

MHI-5 score. In the equation for depression outcome, we included

the same covariates but replaced the IV with the estimated probable

appropriate treatment. For sensitivity analyses, we also included

ethnic status (Latino, African American, non Hispanic white, and

other); and use of another language than English at home, with no

change in main conclusions. To estimate the bivariate probit model,

we used QLIM procedure in SAS/ETS V9.2. As a sensitivity

analysis, we also fit ‘Seemingly unrelated bivariate probit model’

by using biprobit command in STATA version 11, with no change

in conclusions. Since the correlation between the error terms of the

two probit regressions (rho) was close to 1, we conducted sensi-

tivity analyses for values of rho from .80 to .99 with no change in

conclusions. To be conservative, we use the BOUNDS statement in

PROC QLIM to impose boundary constraint to rho £ 0.85, the

value of the correlation in PIC (0.85). We conducted one set of

analyses for the full sample, as the main analysis, and sets of

stratified analyses, considered exploratory, for youth with depres-

sive symptoms with and without current depressive disorder ac-

cording to CIDI criteria, and for Latino and other (mixed ethnicity)

youth. Our inference statistics are based on the significance of the

estimated coefficients of the bivariate probit model. We used the

parameter estimates from the regressions and each individual’s

actual value for covariates to generate predicted values under the

scenario that the patient received probable appropriate treatment,

and then under the scenario without probable appropriate treatment.

After that, we averaged the predictions across individuals under

each scenario (Korn and Graubard 1999).

Although patients were clustered within providers, intraclass

correlation coefficients are close to zero ( < 0.01); so, we report

results unadjusted for cluster effects. In sensitivity analyses, we

used non-response weighting to account for missing data for the

18% of patients who did not complete 6-month follow-up (Asarnow

et al. 2005). Weighted and unweighted bivariate probit models did

not differ in conclusions, so we report unweighted analyses.

Results

Ethnic/racial background of patients differed significantly for

those with appropriate treatment versus those without probable

appropriate treatment. As shown in Table 1, the pattern of

results suggests that minorities/non-English speakers were under-

represented among those receiving appropriate treatment. In ad-

dition, consistent with a selection bias where sicker youths tend to

receive more treatment, youths receiving appropriate treatment had

significantly worse baseline mental health status as indicated by

significantly higher rates of depressive disorders and higher CES-D

scores and rates of severe depression (CES-D ‡ 24) and lower

MHI-5 scores.

Of youth providing follow-up data, 34 reported using any eli-

gible antidepressant medication (any SSRI, venlafaxine, or bu-

proprion). Twenty-five used any SSRI, 6 venlafaxine, and 5

buproprion (of which one also used an SSRI and one venlafaxine).

Fifty-eight youths had six or more counseling visits. Of these, the

median number of sessions in 6 months was 15; whereas among

those with fewer than 6 visits, the median was 0. Among 34 youth

who used an eligible antidepressant medication, 24 (71%) had six

or more counseling visits. Of all youths receiving an appropriate

antidepressant, only two (8%) used dosages below the recommend

minimum threshold, and only one used that medication for less than

2 months.

For the whole sample, the results of the bivariate probit IV

analysis confirm a statistically significant effect of the ‘‘instru-

ment’’ (intervention condition status) on the probability of appro-

priate treatment (probit coefficient = 0.32 [standard error = 0.13];

t = 2.46 [p = 0.01]) (see Table A2 in Appendix). Table 2 shows the

main findings of the estimated effect of probable appropriate

treatment on severe depression, by IV (bivariate probit) analysis,

for the overall sample and stratified by initial disorder status and by

ethnic grouping. For each analysis, the estimated effect of appro-

priate treatment is highly statistically significant (each p < 0.0001),

thus indicating that appropriate treatment significantly improved

outcome overall, and among those with and without current dis-

order at baseline (given depressive symptoms), and among Latinos

and non-Latino youth. Further, the estimated average effect sizes

are large. For example, the predicted percentages with severe de-

pression for the overall sample are 45.2 (confidence interval [CI],

39.8–50.6) for those without appropriate treatment falling to 10.9

(CI, 6.8–14.9) for those with appropriate treatment. The difference

in mean estimated percent severely depressed is about 30 per-

centage points overall within each subgroup, but the absolute levels

are higher for those with depressive disorder (i.e., 55.9 vs. 20.5%)

compared with those with symptoms but no disorder (37.0 vs.

3.9%). In exploratory analyses, we found that when limiting the

definition of appropriate treatment to 6 or more counseling visits

(ignoring information on medication use), the effect of appropriate

treatment on outcomes for those with symptoms only remained

significant (t = - 6.48, p < 0.001) but was insignificant among those

with disorder (t = - 1.15, p = 0.25) (see Table A1 in Appendix).

This suggests that for primary care youth with depressive disorders,

information on use of medication was necessary to define an overall

indicator of appropriate care that improved 6-month outcome. (See

Table A2 in Appendix for results for the full model for the main IV

analysis including controlled covariate effects.)
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Consistent with a selection effect, when traditional probit re-

gression analysis with covariates was used instead of IV analyses,

the effects of appropriate treatment on outcome were not statisti-

cally significant in the overall sample or any of the subsamples

(e.g., for the overall sample, t = 0.90, p = 0.37), thus underscoring

the value of IV analyses for estimating treatment effects when

treatment is delivered under natural practice conditions. (see Table

A3 in Appendix).

Using a broader indicator of appropriate treatment (any access to

counseling, antidepressant medication or mental health specialty

visit) generates comparable conclusions, including a significant

effect of intervention status (instrument) on this treatment indicator

and a highly significant effect of this treatment indicator on out-

come using bivariate probit, comparable findings with the two-

stage probit model, and insignificant results with traditional probit

analyses (see Table A4–A6 in Appendix).

Discussion and Conclusion

Our findings suggest that primary care depressed youths aged

13–21 who receive treatment that meets at least minimum criteria

for appropriate care for depression given current guidelines,

Table 1. Patient Characteristics for Analytic Sample

and by Appropriate Treatment Status over 6-Month Follow-Up
a

Characteristics
Overall

(n = 342)

Not appropriate
treatment
(n = 274)

Appropriate
treatment
(n = 68) Statisticb p-Valueb

Demographics
Age, mean (SD), years 17.0 (2.1) 17.1 (2.1) 16.9 (2.1) t[340] = - 0.58 0.57
Female sex, No. (%) 265 (77.5) 209 (76.3) 56 (82.4) Chisq[1] = 1.15 0.28
Race, No. (%) Chisq[3] = 14.96 < 0.01

White 40 (11.7) 23 (8.4) 17 (25.0)
African American 59 (17.3) 48 (17.5) 11 (16.2)
Hispanic/Latino 224 (65.5) 188 (68.6) 36 (52.9)
Other 19 (5.6) 15 (5.5) 4 (5.9)
Language other than English spoken

at home, No. (%)
231 (67.5) 195 (71.2) 36 (52.9) Chisq[1] = 8.26 < 0.001

Baseline health status
MHI-5 score, mean (SD) 19.4 – 4.9 19.8 – 4.8 17.6 – 5.0 t[340] = - 3.36 < 0.001
CIDI diagnosis of Major Affective

Disorder, No. (%)c
144 (42.1) 98 (35.8) 46 (67.6) Chisq[1] = 22.71 < 0.001

Outcomes at 6 months
CES-D, mean (SD)b 19.8 (12.5) 19.1 (12.1) 22.6 (13.9) t[340] = 2.07 0.04
CES-D ‡ 24, No. (%) 121 (35.38) 90 (32.85) 31 (45.59) Chisq[1] = 3.87 0.05
Number of psychotherapy or counseling visit,

mean (SD), median
4.3 (10.6), 0.0 0.2 (0.8), 0.0 21.0 (15.1), 22.0 t[339] = 22.78 < 0.001

Psychotherapy or counseling visits ‡ 6, No. (%) 58 (17.0) 0 58 (86.6)
Use antidepressant medication, No. (%) 34 (9.9) 0 34 (50.0)

Appropriate treatment: at least six psychotherapy or counseling sessions or use of antidepressant medication in 6 months. Range of possible scores: 0–
60 (CES-D), 5–30 (MHI-5).

aBaseline enrollment n = 418. Attrition at 6 months resulted in a 6-month sample size of 344. Due to missing data, sample size = 343 for ‘‘any
antidepressant medication,’’ n = 341 for ‘‘psychotherapy or counseling visit,’’ and n = 342 for ‘‘appropriate treatment.’’

bTest of difference between appropriate treatment and no appropriate treatment groups.
cMajor depression, dysthymic disorder, or bipolar in past year.
MHI-5 = Mental Health Inventory; CIDI = Composite International Diagnostic Interview; CES-D = Center for Epidemiological Studies-Depression Scale.

Table 2. Predicted Percent of Severe Depression at 6 Months, by Appropriate Treatment Status
a

Predicted % severe depression

Not appropriate treatment Appropriate treatment Bivariate probit

% (95% CI) % (95% CI) Coeff SE p-Value

a. Full sample (n = 342) 45.2 (39.8 to 50.6) 10.9 (6.8 to 14.9) - 1.23 0.13 < 0.001
b. Disorder subsample (n = 144) 55.9 (47.4 to 64.4) 20.5 (12.6 to 28.5) - 1.05 0.17 < 0.001
c. Symptoms only subsample (n = 198) 37.0 (30.2 to 43.9) 3.9 (0.5 to 7.2) - 1.54 0.22 < 0.001
d. Latino subsample (n = 224) 42.6 (36.0 to 49.2) 8.9 (4.2 to 13.6) - 1.24 0.17 < 0.001
e. non-Latino subsample (n = 118) 49.4 (39.9 to 58.8) 15.2 (7.8 to 22.6) - 1.27 0.21 < 0.001

Appropriate treatment: at least six psychotherapy or counseling sessions or use of antidepressant medication in 6 months; severe depression: CES-
D ‡ 24.

aResults were based on treatment coefficient from bivariate probit model, adjusted for age gender and baseline MHI-5 score. In the quality
improvement condition, 39 out of 170 youths (22.9%) received ‘‘appropriate treatment’’ versus 29 out of 172 youths (16.9%) in usual care.

CI = confidence interval; SE = standard error.
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compared with those who do not, have a significantly reduced

likelihood of severe depression, falling from 45.2% for those

without appropriate treatment, to 10.9% with appropriate treatment

broadly. Results were consistent using our primary indicator of

‘‘appropriate treatment’’ (at least 6 specialty counseling visits or

antidepressant medication in 6 months) and with alternative defi-

nitions (daily medication use for 2 or more months with application

of minimum dosage criteria; the minimum number of psychother-

apy visits specified as 4 or 12; a broad ‘‘upper bound’’ indicator of

treatment defined as any counseling, antidepressant medication, or

mental health specialty visit). What is unique about the context for

these findings is that patients and providers made their own deci-

sions about treatments and other than paying practices for care

managers’ time in the QI condition, the study did not pay for ser-

vices, thereby preserving aspects of ‘‘usual’’ practice conditions for

treatment provision. These results apply to all patients across in-

tervention conditions, as this is a secondary, observational analysis

of outcomes of exposure to appropriate care using data from all

subjects in the randomized QI trial. The IV analyses offer a form of

‘‘as-treated’’ analysis in which across intervention conditions pa-

tients receiving broadly-defined ‘‘appropriate’’ depression treat-

ment are compared with those who have not received

‘‘appropriate’’ treatment, with adjustment for potential unmeasured

selection effects that can lead to sicker patients having more

treatments but worse outcomes.

In this study, most youths receiving appropriate treatment had

more than the minimum care required to meet criteria for the

indicator. Most youths on antidepressants used them daily for 6

months, and the median number of counseling sessions among

those with 6 or more was 15, which is similar to the number of

sessions for a course of evidence-based psychotherapy such as

CBT. Further, most youths using antidepressants also received

counseling (71%), thus indicating combined treatment. The

treatment-outcome relationships we estimated were due to this

full range of treatments received among those meeting at least

minimum criteria for appropriate care. Analyses using data only

on counseling to define appropriate care and ignoring information

on use/nonuse of medications yielded non-significant effects for

youths with depressive disorders. This exploratory finding un-

derscores the importance of including medication to define ap-

propriate treatment for more severely depressed youths and

indirectly suggests that medication use is a part of what makes

‘‘appropriate care’’ effective for this group. We used lower

standards for acceptable treatment than are typical for defining

guideline-concordant care, because we did not observe care in

adjacent periods and did not have full histories of care, and in this

circumstance, it is common to give the provider the benefit of the

doubt in such effectiveness analyses. With an IV analysis ap-

proach, we could only specify as many treatment effects as there

were instruments (i.e., one), so we could not separate the effects of

medications and therapy, specify interactions, or determine how

much care is necessary to improve outcomes. Indeed, the very

broad indicator of access to any treatment or specialty consulta-

tion revealed similar results, thus suggesting that research is

needed on how much of the value in effective care for primary

care depressed youth, where treatment rates are low, can be at-

tributed to use of evidence-based treatments, access to any

treatment, or access to specialty consultation. This study can raise

but not resolve this issue.

These findings are an important complement to the main ex-

perimental findings from YPIC (Asarnow et al. 2005), which

showed that a QI intervention had a modest effect on increasing

both treatment rates (particularly psychotherapy/counseling) and

clinical outcomes. The new observational IV analyses showing that

receiving ‘‘appropriate treatment’’ substantially improves out-

comes reinforce the importance of implementing interventions in

primary care to increase rates of appropriate care as well as of

further improving the effectiveness of QI interventions in doing so.

We note that the relatively modest improvements in treatment

rates and clinical outcomes previously reported in the YPIC main

experimental analyses (Campo and Bridge 2009) are typical of QI

interventions that encourage but do not assign treatments in a policy

environment which does not strongly encourage the use of such

programs. However, such programs are likely to be of increased

importance in an era of implementation of parity and health reform

legislation focusing on greater integration and quality of care

(Barry and Huskamp 2011). Our findings suggest that it did not take

the rigorous implementation conditions of clinical trials for clini-

cians to provide and patients to receive treatments that substantially

improved their outcomes including Latino youths, an important

group for expanded coverage under health reform legislation.

The sample included patients with depressive disorder and pa-

tients with symptoms but without past-year disorder. We found a

strong effect of appropriate treatment on outcome within each

group. Thus, our findings may reflect a combination of treatment

response among those with current disorder, early intervention

among those with a previous disorder, and prevention of disorder

among those with symptoms but no disorder history. For example,

there is evidence that CBT is effective in preventing depressive

disorder in high-risk youths (Clarke et al. 1995; Garber et al. 2009).

Development of treatment approaches that encompass these di-

verse goals through an integrated practice strategy is an important

issue for further research.

This study has important limitations. We had moderate response

rates at enrollment, which somewhat limits generalizability—our

findings may be more applicable to youths and families willing to

address depression. Our study was limited to particular sites, and

we did not have the sample to estimate site differences.

In YPIC, clinicians in both intervention arms had education in

evidence-based practice. Although this feature likely shifted rates

of appropriate care upward somewhat overall across both inter-

vention arms relative to similar practices, we do not think that it

shifted the effectiveness of appropriate care when provided, thus

making the estimates provided here of potentially broad interest.

This is especially the case because the analysis used data on de-

pressed youth in both conditions, many youths did not receive

appropriate treatment under each condition, the appropriate treat-

ment indicator was applied across conditions, there was no CBT

training in UC, and the medication criterion would be applicable

across any practice setting.

Other limitations of the IV analysis approach arise if as-

sumptions underlying the method may plausibly not hold, such

as the instrument not being a strong predictor of treatment, thus

resulting in under-estimation of CI for estimated treatment-

outcome relationships; or when the instrument is not plausibly

random with regard to outcome or the treatment indicator does

not capture the instrument’s effects on outcomes, thus leading to

bias (Imbens and Rubin 1997; Imbens and Rubin 2005; Ro-

senbaum 2010). The randomization of the intervention condition

in YPIC supports its independence with regard to influencing

outcome except through treatment effects. We included sensi-

tivity analyses with a very broad definition of access to treat-

ment or evaluation to increase confidence that treatment effects

due to the intervention had been captured. There is reasonable
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support for instrument strength in that intervention status sig-

nificantly predicts both the appropriate treatment and access to

treatment/evaluation indicators in bivariate-probit analyses (see

Tables A2 and A6 in Appendix); and for the access indicator

intervention differences that are significant in unadjusted bi-

variate analyses (chi-square (1) = 6.25, p = 0.01).

Our indicators of appropriate treatment are broad and approxi-

mate meeting at least minimal standards for acceptable care rather

than identifying what the best care strategies might accomplish.

However, this study illustrates that even when selection effects

obscure treatment-outcome relationships, then econometric tech-

niques can reveal a positive effect of appropriate treatment on

outcomes for diverse, depressed primary care youth. This is an

important clinical and methods contribution to treatment effec-

tiveness research concerning adolescent depression.

Clinical Significance

The present findings highlight the potential value of QI efforts

designed to improve access to evidence-based treatment through

primary care. Results indicate that when treatment consistent with

at least minimal standards of appropriate care is received by de-

pressed youths, but delivered largely under usual practice condi-

tions, then it is likely to be substantially effective over 6 months,

including for key underserved and minority groups. These findings

are relevant to clinical practice and health policy in an era of reform

and provide further empirical support beyond QI intervention

findings for the clinical value of efforts to export evidence-based

treatment strategies for youth depression to community practice

settings.
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Appendix

Table A1. Predicted Percent of Severe Depression at 6 Months, by Counseling Status
a

Predicted % severe depression

5 or fewer counseling visits 6 or more counseling visits Bivariate probit

% (95% CI) % (95% CI) Coeff SE p-Value

a. Full sample (n = 341) 43.4 (38.1 to 48.8) 10.5 (6.4 to 14.7) - 1.20 0.13 < 0.001
b. Disorder subsample (n = 143) 51.9 (35.7 to 68.1) 22.5 ( - 9.4 to 54.4) - 0.87 0.76 0.25
c. Symptoms only subsample (n = 198) 36.1 (29.3 to 42.9) 4.0 (0.5 to 7.5) - 1.49 0.23 < 0.001
d. Latino subsample (n = 224) 41.8 (35.3 to 48.4) 8.6 (3.8 to 13.4) - 1.24 0.17 < 0.001
e. non-Latino subsample (n = 117) 45.8 (33.7 to 57.9) 14.8 ( - 2.9 to 32.5) - 1.17 0.55 0.03

Sensitivity analysis for main model by excluding medication from definition of treatment.
Severe depression: CES-D ‡ 24.
aResults were based on treatment coefficient from bivariate probit model, adjusted for age gender and baseline MHI-5 score. In the QI condition, 36 out

of 169 youths (21.3%) had ‘‘6 or more counseling visits’’ versus 22 out tof 172 youths (12.8%) in UC.
UC = usual care; QI = quality improvement; CI = confidence interval; MHI = Mental Health Inventory 5; SE = standard error; CES-D = Center for

Epidemiological Studies-Depression Scale.

Table A2. Estimated Bivariate Probit Model of Appropriate Treatment

and Severe Depression Outcome among Full sample and Subgroups
a

Treatment equation Outcome equation

Coefficient SE T p-Value Coefficient SE t p-Value

a. Full sample (n = 341)
Appropriate treatment - 1.23 0.13 - 9.61 < 0.001

QI vs. UC 0.32 0.13 2.46 0.01
Age - 0.04 0.04 - 1.18 0.24 - 0.02 0.03 - 0.49 0.63
Female sex 0.12 0.20 0.60 0.55 0.46 0.17 2.64 0.01
Baseline MHI-5 - 0.05 0.02 - 2.93 < 0.01 - 0.08 0.01 - 5.71 < 0.000
Intercept - 1.11 0.19 - 5.93 < 0.001 - 0.45 0.16 - 2.89 < 0.01

b. Disorder subsample (n = 144)
Appropriate treatment - 1.05 0.17 - 6.25 < 0.001

QI vs. UC 0.28 0.18 1.58 0.11
Age - 0.00 0.06 - 0.08 0.94 0.02 0.05 0.34 0.73
Female sex 0.49 0.29 1.72 0.09 0.47 0.25 1.87 0.06
Baseline MHI-5 - 0.01 0.02 - 0.48 0.63 - 0.07 0.02 - 3.15 < 0.01
Intercept - 1.04 0.27 - 3.91 < 0.000 - 0.34 0.22 - 1.51 0.13

c. Symptoms only subsample (n = 198)
Appropriate treatment - 1.54 0.22 - 6.89 < 0.001

QI vs. UC 0.36 0.21 1.72 0.09
Age - 0.07 0.05 - 1.29 0.20 - 0.03 0.04 - 0.71 0.48
Female sex - 0.24 0.28 - 0.85 0.40 0.49 0.25 1.98 0.05
Baseline MHI-5 - 0.05 0.03 - 1.84 0.07 - 0.07 0.02 - 3.18 0.001
Intercept - 1.15 0.28 - 4.09 < 0.001 - 0.60 0.23 - 2.58 0.01

d. Latino subsample (n = 224)
Appropriate treatment - 1.24 0.17 - 7.42 < 0.001

QI vs. UC 0.39 0.18 2.21 0.03
Age - 0.09 0.05 - 1.61 0.11 - 0.07 0.04 - 1.65 0.10
Female sex 0.11 0.25 0.45 0.65 0.50 0.21 2.38 0.017
Baseline MHI-5 - 0.04 0.02 - 1.80 0.07 - 0.06 0.02 - 3.53 < 0.001
Intercept - 1.32 0.24 - 5.43 < 0.001 - 0.58 0.19 - 3.05 < 0.01

e. non-Latino subsample (n = 118)
Appropriate care - 1.27 0.21 - 6.02 < 0.001

QI vs. UC 0.27 0.21 1.28 0.20
Age - 0.04 0.06 - 0.64 0.52 0.04 0.05 0.73 0.47
Female sex 0.05 0.35 0.13 0.90 0.15 0.32 0.47 0.64
Baseline MHI-5 - 0.07 0.03 - 2.46 0.01 - 0.14 0.03 - 4.92 < 0.001
Intercept - 0.74 0.31 - 2.41 0.02 - 0.04 0.29 - 0.14 0.89

Appropriate treatment: at least 6 psychotherapy/counseling visits or 2 months of daily use of antidepressant medication. Age was entered to the mean
age of 17, and MHI-5 was centered to the mean value of 19.

aTable presents coefficients and SE from bivariate probit models, adjusted for age, gender, and baseline MHI-5 scores.
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Table A3. Probit Models for the Effect of Appropriate Treatment on Depression
a

Bivariate probit Two-step probit Naive probit

coeff SE t p-Value coeff SE t p-Value coeff SE t p-Value

a. Full sample (n = 342) - 1.23 0.13 - 9.61 < 0.001 - 7.34 2.53 - 2.90 < 0.01 0.16 0.18 0.90 0.37
b. Disorder subsample (n = 144) - 1.05 0.17 - 6.25 < 0.001 - 2.82 2.57 - 1.10 0.27 0.35 0.24 1.45 0.15
c. Symptoms only subsample (n = 198) - 1.54 0.22 - 6.89 < 0.001 - 14.68 6.14 - 2.39 0.02 - 0.14 0.31 - 0.46 0.65
d. Latino subsample (n = 224) - 1.24 0.17 - 7.42 < 0.001 - 3.22 2.15 - 1.50 0.13 0.19 0.24 0.79 0.43
e. non-Latino subsample (n = 118) - 1.27 0.21 - 6.02 < 0.001 - 31.44 10.73 - 2.93 < 0.01 0.07 0.29 0.25 0.80

Alternative models for the main treatment indicator.
Appropriate treatment: at least 6 psychotherapy or counseling sessions or use of antidepressant medication in 6 months; severe depression: CES-D ‡ 24.
Bivariate probit estimates both equations of the IV framework simultaneously; two-step probit estimates them sequentially; and naı̈ve probit is a

standard single regression estimating the effect of treatment on outcome without accounting for unmeasured selection effects.
aTable presents coefficients and standard errors from three probit models, adjusted for age gender and baseline MHI-5 score.
Coeff = coefficient; IV = instrumental variables.

Table A4. Predicted Percent of Youth with Severe Depression at 6 Months, by Any Treatment

(Defined as Counseling, Antidepressant Medication, or Mental Health Specialty Visit)
a

Predicted % severe depression

No treatment Any treatment Bivariate probit

% (95% CI) % (95% CI) Coeff SE p-Value

a. Full sample (n = 342) 50.9 (45.2 to 56.6) 15.7 (11.3 to 20.0) - 1.13 0.11 < 0.0001
b. Disorder subsample (n = 144) 61.4 (52.5 to 70.3) 25.8 (17.8 to 33.8) - 1.01 0.16 < 0.0001
c. Symptoms only subsample (n = 198) 42.8 (35.5 to 50.1) 8.2 (3.7 to 12.6) - 1.29 0.17 < 0.0001
d. Latino subsample (n = 224) 48.0 (41.0 to 55.0) 14.7 (9.4 to 20.0) - 1.08 0.14 < 0.0001
e. non-Latino subsample (n = 118) 55.2 (45.3 to 65.2) 18.3 (10.5 to 26.1) - 1.25 0.20 < 0.0001

Sensitivity analysis with broad treatment indicator.
Any treatment: at least one psychotherapy or counseling sessions or use of mental health specialist, use of antidepressant medication in 6 months;

severe depression: CES-D ‡ 24.
aResults were based on treatment coefficient from bivariate probit model, adjusted for age gender and baseline MHI-5 score. In the QI condition, 66 out

of 170 youths (38.8%) received ‘‘any treatment’’ versus 45 out of 172 youths (26.2%) in UC.

Table A5. Three Probit Models for the Effect of Any Treatment (Counseling, Antidepressant Medication,

or Mental Health Specialty Visit) on Severe Depression
a

Bivariate probit Two-step probit Naive probit

coeff SE t p-Value coeff SE t p-Value coeff SE t p-Value

a. Full sample (n = 342) - 1.13 0.11 - 10.03 < 0.001 - 2.88 1.16 - 2.48 0.013 0.20 0.16 1.28 0.20
b. Disorder subsample (n = 144) - 1.01 0.16 - 6.36 < 0.001 - 2.54 2.47 - 1.03 0.30 0.37 0.22 1.67 0.09
c. Symptoms only subsample (n = 198) - 1.29 0.17 - 7.53 < 0.001 - 3.17 1.36 - 2.32 0.02 0.00 0.23 0.01 0.99
d. Latino subsample (n = 224) - 1.08 0.14 - 7.66 < 0.001 - 2.10 1.39 - 1.51 0.13 0.29 0.20 1.44 0.15
e. non-Latino subsample (n = 118) - 1.25 0.20 - 6.31 < 0.001 - 3.92 2.02 - 1.94 0.05 0.05 0.27 0.20 0.84

Alternative models with sensitivity analysis using broad treatment indicator.
Any treatment: at least one psychotherapy or counseling sessions or use of mental health specialist, use of antidepressant medication in 6 months;

severe depression: CES-D ‡ 24.
Bivariate probit estimates both equations of the IV framework simultaneously; two-step probit estimates them sequentially; and naı̈ve probit is a

standard single regression estimating the effect of treatment on outcome without accounting for unmeasured selection effects.
aTable presents coefficients and SE from three probit models, adjusted for age gender and baseline MHI-5 score.
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Table A6. Estimated Bivariate Probit Model of Access to Any Treatment or Specialty Visit

on Severe Depression Outcome among Full sample and Subgroups
a

Treatment equation Outcome equation

Coeff SE T p-Value Coefficient SE t p-Value

a. Full sample (n = 341)
Appropriate treatment - 1.13 0.11 - 10.03 < 0.001
QI vs. UC 0.43 0.12 3.64 < 0.001
Age - 0.09 0.03 - 2.58 0.01 - 0.04 0.03 - 1.19 0.23
Female sex - 0.12 0.18 - 0.70 0.49 0.33 0.17 1.95 0.05
Baseline MHI-5 - 0.05 0.02 - 3.56 < 0.001 - 0.08 0.01 - 5.91 < 0.001
Intercept - 0.58 0.17 - 3.49 < 0.001 - 0.20 0.16 - 1.25 0.21
b. Disorder subsample (n = 144)
Appropriate treatment - 1.01 0.16 - 6.36 < 0.001
QI vs. UC 0.30 0.17 1.76 0.08
Age - 0.11 0.06 - 1.92 0.05 - 0.03 0.05 - 0.54 0.59
Female sex 0.07 0.26 0.27 0.79 0.29 0.24 1.21 0.23
Baseline MHI-5 - 0.03 0.02 - 1.21 0.23 - 0.08 0.02 - 3.41 < 0.001
Intercept - 0.37 0.24 - 1.51 0.13 - 0.06 0.23 - 0.28 0.78
c. Symptoms only subsample (n = 198)
Appropriate treatment - 1.29 0.17 - 7.53 < 0.001
QI vs. UC 0.58 0.17 3.38 < 0.001
Age - 0.07 0.05 - 1.59 0.11 - 0.04 0.04 - 0.88 0.38
Female sex - 0.23 0.24 - 0.98 0.33 0.42 0.24 1.77 0.08
Baseline MHI-5 - 0.04 0.02 - 1.77 0.08 - 0.07 0.02 - 3.23 < 0.001
Intercept - 0.82 0.24 - 3.42 < 0.001 - 0.39 0.23 - 1.70 0.09
d. Latino subsample (n = 224)
Appropriate treatment - 1.08 0.14 - 7.66 < 0.001
QI vs. UC 0.41 0.15 2.70 0.01
Age - 0.13 0.05 - 2.77 0.01 - 0.09 0.04 - 2.23 0.03
Female sex - 0.10 0.22 - 0.46 0.65 0.38 0.20 1.87 0.06
Baseline MHI-5 - 0.06 0.02 - 3.09 < 0.001 - 0.07 0.02 - 3.99 < 0.001
Intercept - 0.74 0.21 - 3.48 < 0.001 - 0.35 0.19 - 1.82 0.07
e. non-Latino subsample (n = 118)
Appropriate Care - 1.25 0.20 - 6.31 < 0.001
QI vs. UC 0.47 0.20 2.37 0.02
Age - 0.06 0.05 - 1.18 0.24 0.03 0.05 0.49 0.62
Female sex - 0.17 0.32 - 0.54 0.59 0.05 0.31 0.16 0.88
Baseline MHI-5 - 0.05 0.03 - 1.95 0.05 - 0.13 0.03 - 4.68 < 0.001
Intercept - 0.33 0.29 - 1.15 0.25 0.21 0.29 0.74 0.46

Sensitivity analysis, full model for ‘‘upper limit’’ access variable.
Any treatment: at least one psychotherapy or counseling sessions or use of mental health specialist, use of antidepressant medication in 6 months. Age

was entered to the mean age of 17, and MHI-5 was centered to the mean value of 19.
aTable presents coefficients and SE from bivariate probit models, adjusted for age, gender, and baseline MHI-5 scores.
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