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Objective: Within a practice-based collaborative care program for depression, we examined associations
between positive baseline screens for comorbid mental and behavioral health problems, depression remission
and utilization after 1 year.
Methods: This observational study of 1507 depressed adults examined baseline screens for hazardous drinking
(Alcohol Use Disorders Identification Test score>8), severe anxiety (Generalized Anxiety Disorder 7-item
score >15) and bipolar disorder [Mood Disorders Questionnaire (MDQ) positive screen]; 6-month depression
remission; primary care, psychiatric, emergency department (ED) and inpatient visits 1 year postbaseline;
and multiple covariates. Analyses included logistic and zero-inflated negative binomial regression.
Results: At unadjusted baseline, 60.7% had no positive screens beyond depression, 31.5% had one (mostly
severe anxiety), 6.6% had two and 1.2% had all three. In multivariate models, positive screens reduced odds of
remission versus no positive screens [e.g., one screen odds ratio (OR)=0.608, p=.000; all three OR=0.152,
p=.018]. Screening positive for severe anxiety predicted more postbaseline visits of all types; severe anxiety
plus hazardous drinking predicted greater primary care, ED and inpatient; severe anxiety plus MDQ and the
combination of all three positive screens both predicted greater psychiatric visits (all p<.05). Regression-
adjusted utilization patterns varied across combinations of positive screens.
Conclusions: Positive screens predicted lower remission. Severe anxiety and its combinations with other positive
screens were common and generally predicted greater utilization. Practices may benefit from assessing
collaborative care patients presenting with these screening patterns to determine resource allocation.

© 2014 Elsevier Inc. All rights reserved.

1. Background

associated with poorer outcomes in practice-based implementation of
collaborative care [17].

Depression and anxiety are common challenges in primary care,
and evidence suggests that recognition and management of these
conditions is inconsistent and that mental health resources are scarce
[1-4]. These realities have led many practices to improve outcomes
through evidence-based programs such as collaborative care for
depression, psychotherapy for anxiety disorders and others [5-12].
The use of tracking registries in these programs, along with quality
measurement generally, have driven increased use of mental and
behavioral screening and tracking tools to assess baseline problems
and outcomes [13-16]. As might be expected, positive screens for
anxiety, alcohol misuse and other mental and behavioral problems are
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However, with the need for sustainability in practice-based
settings [18], collaborative care programs are also increasingly being
evaluated for cost containment via exploration of primary and
secondary cost reduction [19,20]. Beyond an outcomes-utilization
relationship found in prior studies [21,22], obtaining a clearer picture
of the ties between mental/behavioral symptomatology and service
use requires fully leveraging existing program data, including baseline
screening tools. Gaining practical insight about patients' potential use
of health care moving forward is also important from a care
management perspective, since better awareness of patterns of
presentation and utilization may help organize resources toward
patients based on their expected combinations of visits for different
services. Assessing utilization across service settings is key to this
effort, since some utilization is needed and beneficial (e.g., services for
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management of symptoms and prevent worsening of existing
conditions), whereas other kinds of use may be targets for reduction.

The present paper examines baseline self-assessments in a
collaborative care program for depression in primary care and their
association with clinical outcomes and health care utilization. We
addressed the following specific aims:

Aim 1 To assess the effects of positive screens for anxiety, bipolar
disorder and alcohol use cumulatively predict lower symp-
tomatic remission of depression in collaborative care, or if the
specific combinations of screenings have different effects on
remission. Severity on baseline mental and behavioral screens
is associated with persistent depression in collaborative care
[17]. Here, we examined combinations of baseline screens as
cohorts to assess how the number and kind of positive screens
predict 6-month remission.

Aim 2 To examine how combinations of positive screens predict
utilization in terms of visits for primary care, psychiatric
specialty, emergency department (ED) and inpatient services
over 1-year postscreening. Mental and behavioral health
disorders are generally associated with greater utilization
[23,24]. In this paper, we assessed whether combinations of
positive screens for comorbid problems would differ in their
effects on service use.

2. Methods
2.1. Data and sample

This study uses self-reported and electronic health record (EHR)
data for patients enrolled in collaborative care for depression at a
large, multisite primary care practice in the midwest. Descriptions of
this program can be found elsewhere [17,19]. Basically, the collabo-
rative care program was designed to target adult patients in a large
primary care practice. Entry criteria for patients included a diagnosis
of major depression or dysthymia, a patient health questionnaire,
9-item (PHQ-9) of 10 or more, age 18 or above and no previous
diagnosis of bipolar disorder.

The program involved a care coordinator meeting with the patient to
gather initial information using screening tools and a standard set of
intake information that was presented the following week to the
psychiatrist who would review all patients weekly (without physically
seeing those patients). Care recommendations for each patient were
then given to the primary care provider, who was responsible for all
prescriptions. The care coordinator then would connect with the patient
on a regular basis with motivational interviewing and behavioral
activation techniques used to link health goals with patient-centered
goals. Patients needing more direct mental health services were assisted
in finding them (therapy or medication management).

For the present study, we assessed patients eligible for collabora-
tive care between March 2008 and March 2011 (total=2525; see
Appendix A). Patients were excluded if (a) we did not have research
authorization to use their data and (b) the patient opted out of
collaborative care (total remaining: 1709). Some patients were
missing baseline screening data (n=202 missing), resulting in a
cohort of 1507 patients; of these, 1090 also had a 6-month PHQ-9
(with missing questionnaire items due to incomplete follow-up
information in the practice-based setting). We outline our use of these
two groups below, as well as strategies to assess and adjust for
potential bias due to missing data.

2.2. Measures
We employed binary (0-1) variables for each psychosocial

screening tool to indicate a severe or threshold level for the respective
problem based on existing scoring standards, specifically: (a) severe

anxiety based on a Generalized Anxiety Disorder, 7-item (GAD-7)
score of 15 or greater as per Spitzer et al. [25]; (b) positive screen for
bipolar based on the Mood Disorders Questionnaire (MDQ [26,27])
based on answering “yes” to 7 or more of the 13 behavioral/
symptomatic items in Question 1, yes to Question 2 indicating
cooccurrence of items from Question 1 and moderate problem or
serious problem to Question 3 (relating to life disruption caused by
items from Question 1); and (c) hazardous drinking based on a score
of 8 or greater on the full Alcohol Use Disorders Identification Test
(AUDIT [28]). Importantly, it was not our goal to address the
sensitivity or specificity of these measures but, rather, to study the
relation of a positive baseline screen on one or more of the scales in
collaborative care for depression with symptomatic remission and,
especially, utilization. We further created cohorts based on all
combinations of positive screens, that is, those who had none; those
who had only a positive MDQ, only severe anxiety on the GAD-7 or
only hazardous drinking on the AUDIT; those with any combination of
only two positive screens; and those with all three positive screens.
Finally, we created a simple count of the number of positive screens
per patient (0=no screeners positive/severe/hazardous; 1=any single
screen being positive, 2=any two positive; and 3=all three positive).

We used 6-month scores on the PHQ-9 scale for depression at
6 months to calculate 6-month remission of depression (as measured
by PHQ-9 score of <5 at 6months postbaseline). We did not use
baseline PHQ-9 (e.g., an indication of severe depression) alongside
other screeners for multiple reasons, including truncated distribution
of PHQ-9 scores (since all individuals had a PHQ-9 of 10 or more to be
included in the study), the potential for perfect prediction in 6-month
remission models (i.e., all patients with severe depression, or all with
less-than-severe depression, might have the same outcome on our
binary logistic model).

Utilization measures were obtained from EHR review for consent-
ing patients meeting inclusion criteria, and consisted of visit counts
for 1 year postbaseline for the following: primary care, psychiatric
specialty, ED and inpatient visits (we omitted nonpsychiatric specialty
visits due to lack of granularity and limited interpretability). Contacts
with care coordinators in collaborative care were not counted as
“visits” in these categories. We also used the prior-year count of each
visit type as a covariate.

Demographic covariates included an indicator for female (1=female,
O=male) and age in years at baseline.

2.3. Analyses

Beyond descriptive analyses, we conducted bivariate analyses
using cross-tabulation and Kruskal-Wallis [29] and chi-square tests of
association as appropriate to confirm associations for screening-based
cohorts and depression outcomes and, more centrally, the association
of those cohorts with utilization. Second, we conducted two sets of
logistic regression for 6-month remission of depression, one using
simple counts of positive screens and another using screening-based
cohort indicators entered separately. Third, we conducted a series of
regression models for count outcomes, specifically zero-inflated
negative binomial (ZINB) models, to predict each utilization measure
separately, with screening-based cohorts entered separately along-
side covariates. Zero-inflated models allow for having many zeroes
(common in utilization counts) by estimating two equations: first, a
binary “zero-inflation” equation predicting a zero count (i.e., a logit
model with the outcome of having a zero count versus >1 visit;
independent variables entered here, based on performance in
preliminary logistic models and sensitivity analyses, were prior-year
visits of the respective type and age); and second, a “count” equation
predicting number of visits (here, with independent variables being
screening cohort indicators, age, sex and prior-year visits of the
respective type). Comparisons of model fit using log-likelihood and
Bayesian and Akaike Information criteria across zero-inflated and
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nonzero-inflated Poisson and negative binomial models, as well as
statistical tests for comparing count models in Stata, generally
indicated consistent support for zero-inflated (accounting for many
“zero” counts of visits) negative binomial (allowing for overdisper-
sion) models across utilization types, although in our own sensitivity
analyses, the significance and size of coefficients differed little across
models. Finally, for interpretability, we examined regression-adjusted
estimates for number of each kind of visits, based on the ZINB models
above, according to screening-based cohorts.

2.4. Weighting

To assess and adjust for potential bias due to missing data, we
conducted logistic regression models that predicted being present/
nonmissing for (a) baseline screenings, predicted by age, sex and all
available prior-year utilization counts (age was the only significant
predictor) and (b) 6-month remission, based on demographics, prior-
year utilization and screening-based cohorts [notably, “MDQ positive
plus hazardous drinking” was the only significant screening combi-
nation: odds ratio (OR)=.123, p=.013].

Based on these regression models, we created inverse probability
weights to adjust for bias due to missing screening data (screening
weight) and missing remission data (remission weight); the screen-
ing weight was applied in the creation of the remission weight (since
screening-based cohorts were included as predictors).

Finally, we applied these weights to the main regression models
(remission weight applied to the logistic regression predicting
remission and the screening weight applied to the ZINB utilization
models). ORs, interval-rate ratios, and p values were generally (but
not always) smaller at the second or third decimal place in weighted
versus unweighted models. Given some differences in point estimates
and the fact that weighting did not result in counterintuitive or
dubious findings, we present findings from weighted regression
models here.

3. Results

Descriptive statistics (Table 1) revealed that most individuals in
this collaborative care program had zero (n=915) or only one (n=
474) additional positive baseline screen (364 of whom screened only
for severe anxiety on the GAD-7). On average, this group was 40years
old and mainly female (though age and sex had significant

Table 1

associations with screening combinations; p=0.000 for both).
Unadjusted rates for 6-month remission of depression (n=1,090,
overall: 53%) generally decreased as the number of positive screens
increased (chi-square p=0.000). The main exception being the
combination of positive MDQ plus hazardous drinking (only two
cases had 6-month PHQ-9 data; neither remitted). Mean counts of
visits varied less systematically by screening combinations (though
Kruskal-Wallis tests for all but inpatient visits were p<.05). Generally,
additional positive screens were associated with higher mean visits,
but there were exceptions. For instance, compared to no positive
screens, hazardous drinking had slightly lower means for primary care
and psychiatric visits but higher mean ED visits, whereas all three
positive screens had a lower mean primary care visit count but higher
mean visits of other types.

Logistic regression models for 6-month remission of depression
(Table 2) confirmed that positive screenings (compared to the
referent of zero positive screens) generally decreased the odds of
remission. Model 1, using simple counts of baseline screens entered
separately, showed significant, incremental decreases in odds of
remission for additional screens versus the referent of no positive
screens (all p<.05); having all three positive screens was associated
with 84.8% lower odds of remission (p=.018). Model 2, using discrete
screening-related groups rather than a count, echoed this pattern,
with ORs generally similar for the number of positive screens even
with different combinations (e.g., ORs for combinations of only one
positive screen ranged between .565 and .616). Two cases with MDQ
positive plus hazardous drinking were dropped because both
predicted nonremission (perfect prediction). Hazardous drinking on
the AUDIT trended as expected but only approached marginal
significance (OR=0.565, p=0.059); positive MDQ alone, age and
sex were not significantly associated with remission.

In ZINB regression results for visit counts 1 year after baseline
(Table 3), a positive screening for severe anxiety alone was
significantly associated with greater visits for all service settings
(e.g., compared to no positive screenings, it was associated with an ED
visit rate 62% higher). Severe anxiety plus MDQ positive was
associated with visit rates about 50% higher for psychiatric (p<.05)
and ED visits (approached marginal significance; p<.1). Severe anxiety
plus hazardous drinking on the AUDIT predicted higher visit rates for
all but psychiatric visits (all p<.05), while the combination of all three
positive screens was associated with an increase of 173% in the ED
visit rate. In zero-inflation equations, more prior-year visits in the

Descriptive statistics for depressed patients entering collaborative care, by screening-based groups

Positive screens: Total None One positive screening (n=474)

Two positive screenings (n=100) All three p value*

MDQ positive Severe anxiety Hazardous MDQ positive, MDQ positive, Severe anxiety,
(GAD-7) drinking (AUDIT) hazardous drinking severe anxiety hazardous drinking

Total N 1507 915 30 364 80 11 46 43 18
Age (mean) 40 42 38 38 33 25 37 38 31 0.000
Female (%) 71% 74% 37% 75% 58% 55% 67% 49% 44% 0.000
6-month depression outcome
N 1090 685 20 262 50 2 31 29 11
Remission (%) 53% 59%  45% 48% 44% 0% 26% 28% 18%
Visits, 1-year following screening (n=1507)
Primary care (mean #) 26 25 33 3 2 2.9 2.8 34 1.7 0.004
Psychiatric 09 08 0.9 1.1 0.7 13 13 1.6 2.2 0.010
ED 05 03 0.9 0.7 0.5 1.1 0.7 0.7 0.7 0.000
Inpatient 02 02 03 0.3 0.2 0.2 0.2 04 0.4 0.076
Any psychiatric visit (%)  36% 34% 40% 37% 33% 45% 50% 40% 61% 0.111
Any inpatient visit 15% 12%  20% 18% 15% 9% 22% 23% 22% 0.082
Any emergency room visit 28% 22%  37% 36% 31% 64% 43% 40% 33% 0.000

* Tests for association with screening-based groups: Kruskal-Wallis for continuous variables and chi-square for binary variables.
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Logistic regression for 6-month remission of depression

Model 1

Model 2

Count of positive screens

Discrete screening cohorts

OR p value 95% Confidence interval (CI) OR p value 95% CI

No positive screens (reference) (reference)
Any one positive screen 0.608 0.000 0.465-0.795

MDQ positive 0.574 0.235 0.230-1.434

Severe anxiety (GAD-7) 0.619 0.001 0.464-0.827

Hazardous drinking (AUDIT) 0.565 0.059 0.313-1.022
Any two positive screens 0214 0.000 0.115-0.397

MDQ positive, Hazardous drinking a

MDQ positive, severe anxiety 0.244 0.001 0.106-0.561

Severe anxiety, hazardous drinking 0.262 0.002 0.114-0.604
All three positive screens 0.152 0.018 0.032-0.725 0.151 0.018 0.032-0.720
Age 1.006 0.128 0.998-1.014 1.006 0.169 0.998-1.014
Female 1.118 0.428 0.849-1.473 1.110 0.464 0.839-1.469
Intercept 1.046 0.842 0.671-1.631 1.078 0.742 0.689-1.686
N 1090 1088

Notes: Regression models used inverse probability weighting to adjust for potential bias due to missing 6-month data.

2 Two cases dropped due to perfect prediction.

respective categories were associated with lower odds of membership
in the “zero visits” group for following-year visits in all models; age
was only significant for inpatient zero counts (p<.001).

For interpretability, Fig. 1 presents adjusted visit counts based on
ZINB regression estimates in Table 3. We include estimates only for
screening-based groups that had at least one significant association with
visit counts, and will highlight only certain combinations for illustration.
First, the combination of all three positive screens and its adjusted visit
count to primary care (1.9) was the only instance in which a
combination of any positive screens had a lower adjusted visit count
compared to no positive screens. In contrast, having all positive screens
also meant an adjusted 2.3 psychiatry visits, compared to less than one
for no positive screens. Severe anxiety alone was in some cases
associated with higher adjusted visit counts than its combinations
with other positive screens (e.g., with MDQ positive for primary care).

Table 3
ZINB models for visits after 1 year among patients in collaborative care for depression

4. Conclusions

The increased interest and prevalence of collaborative care
programs has brought with it a need for measurement tools to assist
in clarifying patient needs and planning for appropriate allocation of
scarce mental health resources. In this analysis of patients in
collaborative care for depression, positive screening tools for
comorbid psychiatric problems at baseline (positive MDQ, severe
anxiety on the GAD-7 and hazardous drinking on the AUDIT) were
generally associated with lower remission of depression and higher
visits in primary care, psychiatric, emergency and inpatient services
over 1 year. Whether these combinations of positive screens truly
indicate combinations of bipolar, anxiety and alcohol misuse
disorders, they did signal worse symptomatic outcomes and differ-
ences in utilization over time.

Primary care visits Psychiatric visits ED visits Inpatient visits
IRR 95% CI IRR 95% Cl IRR 95% CI IRR 95% CI
Visit count equation
Positive screening cohorts
None (Reference)
MDQ positive 1.21 .87 1.68 1.02 0.47 224 135 0.82 2.22 1.25 0.62 2.54
Severe anxiety (GAD-7) 1.17* 1.03 132 1.40* 1.05 1.86  1.62%** 131 2.02 1.57* 1.10 2.25
Hazardous drinking (AUDIT) 0.83 0.64 1.07 087 0.53 141 114 0.78 1.65 1.10 0.60 2.01
MDQ positive, hazardous drinking 1.34 .65 273  2.04 0.74 561 140 0.61 3.18 1.70 0.20 14.04
MDQ positive, severe anxiety 1.04 .81 135 1.52* 1.01 230 150" 0.93 243 1.07 0.65 1.77
Severe anxiety, hazardous drinking  1.30* 1.02 1.66 1.01 0.48 211 1.72% 1.10 2.69 1.86* 1.07 324
All three 0.73 0.50 1.08 2.73%* 1.51 492 136 0.44 415 1.65 0.85 3.19
Age 1.00 0.99 1.00 101" 1.00 1.02  0.99* 0.98 0999 1.00 0.99 1.01
Female 1.09 0.98 122 093 0.72 120 1.26* 1.003 1.59 0.77 0.55 1.07
Prior year visits, same category 1.10%%* 1.08 112 1.34%* 1.22 147  1.34%%F 1.22 1.47 1.34%%* 1.23 1.47
Constant 1.97%%+* 1.65 236 0.46%* 0.29 0.73  0.51%* 0.32 0.83 0.45* 0.21 0.98
Zero-inflation equation
Coef. 95% CI Coef. 95% CI 95% CI Coef. 95% CI
Prior year visits, same category —4.66%** —5.74 —358 —1.03* —2.03 —002 —117** —1.76 —0.59 —1.21%*  —184 —0.58
Age 0.02 —0.01 005 0.11 —0.02 024 0.01 —0.01 0.03 —0.027%* —0.04 —0.01
Constant 1.57* 0.22 291 —9.00" —1951 151 —0.84 —1.91 0.23 1.44%* 0.61 2.27
Notes: Regression models used inverse probability weighting to adjust for potential bias due to missing baseline screening data. IRR=incident-rate ratio; Coef=Coefficient.
T
p<.10.
* p<.05.
** p<.01.

R p<,001.



N.D. Shippee et al. / General Hospital Psychiatry 36 (2014) 563-569 567

Primary care Psychiatric

3.5 35

3 3
2.5

2.5 =None

2 2
1.5 15

1 1 O Severe anxiety
] , t

0- 0- @ Severe anxiety,

. MDQ positive

a5 Emergency Department a5 Inpatient

3 3 # Severe anxiety,

Hazardous drinking

2.5 25

2 2 WAl three
1.5 1.5

1 1

OIZ L:I:.:l:.: O'Z =0 = 72 m

Notes: Based on zero-inflated negative binomial models, controlling for age, sex, and prior year visits, and weighted to adjust for
potential bias due to missing data. Only screening combinations with significant effects (P<.05) for at least one visit type are shown.

Fig. 1. Adjusted visit counts by patients in collaborative care for depression, 1-year postbaseline (1=1507). Notes: Based on ZINB models, controlling for age, sex and prior year visits,
and weighted to adjust for potential bias due to missing data. Only screening combinations with significant effects (p<.05) for at least one visit type are shown.

Individuals in collaborative care for depression who had no other
positive screeners had higher rates of remission than the sample
overall, whereas those with one or more positive screens (and
especially combinations including severe anxiety) had lower odds of
6-month remission of depression, as expected based on prior
literature [17]. However, these associations were generally consistent
for the number, rather than kind, of positive screens, with unadjusted
remission rates and ORs from differently configured multivariate
models indicating similar patterns. Thus, rather than specific type of
response, parsimonious counts of these baseline screens — representing
a volume of symptom burden — may be worth attending to in
understanding likelihood of remission as a plan of care is created for
patients entering care coordination.

Regarding visits for different services over 1 year postbaseline,
overall, in multivariate models, just under half of the baseline
screenings' associations with different visits (18 of 32 total
associations tested) were not significant. Of those screening
combinations that did have significant effects, the common factor
was a screening for severe anxiety on the GAD-7, which alone was
a robust predictor of greater visits for all service settings compared
to no positive screens. While this might suggest limited statistical
power due to small sizes for other groups, severe anxiety plus
hazardous drinking on the AUDIT — a combination with only 43
individuals — also significantly predicted most visit types, and even
the 18 individuals with all three positive screens had greater
psychiatric visits. Beyond statistical power, differing associations
with utilization (and limited significant effects in multivariate
models) may be due to multiple factors. First, nonsignificant results
may also be the results of mixed causal pathways. For example,
hazardous drinking on the AUDIT alone, though not significant,
often trended toward lower utilization than no positive screens,
and existing evidence in the literature supports this negative
association [30]. If screenings for hazardous drinking (or poten-
tially the positive MDQ indicating a substance use disorder; see
below) represent patient-driven reasons for decreased use of some
(potentially necessary) visits, but more acute health problems and

need for other visits, then these screens may be encompassing
multiple, sometimes contradicting, effects on utilization. A second
issue may be that screens had different recall periods (e.g., 2weeks
for GAD-7 vs. lifetime for MDQ), with longer recalls lowering
accuracy [31,32] and, thereby, potentially masking associations
between real symptoms and utilization. A related third issue is
these tools' varying sensitivity and specificity in assessing specific
disorders (and thus indications of specific morbidities with
different implications for service use). For instance, the MDQ has
a high false-positive rate, and may also indicate borderline
personality disorder, posttraumatic stress disorder and other
anxiety conditions, substance use, unipolar depression and other
disorders [33-35]; thus, in addition to limited use in predicting
bipolar disorders themselves, a positive MDQ may represent a
heterogeneous group of comorbid behavioral issues with varying
effects on utilization. Other issues not able to be assessed here
which may confound, moderate or otherwise mask the true effects
of screeners here include comorbid medical conditions, differing
coverage or access to care (which may prevent individuals from
using care or change the way they use care despite having positive
screens) and sizes of groups. In particular, comorbidity of physical
and mental health is likely relevant in fully understanding findings
regarding utilization, but we are not able to address it with the data
here. Still, even with these issues in evidence, current findings
indicate that the presence of a positive screen for severe anxiety
appears in a sizable proportion of collaborative care patients in this
practice setting and is consistently associated with greater
utilization after controlling for other screens and prior-year
utilization. Of course, some utilization is beneficial; higher visits
for primary care might be crucial in preventing acute care and
maintaining health, whereas psychiatry visits may indicate addi-
tional services for therapy for diagnosed problems (potentially
facilitated through collaborative care). Therefore, severe anxiety
and its combinations' association with higher ED and inpatient
visits may be the greatest care management targets for collabora-
tive care or similar programs.
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Beyond an agnostic approach to the validity of positive screens as
diagnostic tools, this study's limitations include somewhat limited
sample size, which created limited cell size for certain combinations
(such as MDQ positive plus hazardous drinking). In a related sense,
the data are constrained by certain patterns of missing among
screening tools and 6-month remission data, as well as bias for which
we could not adjust. Specifically, we cannot test whether those
eligible for collaborative care during the study period who opted out
or did not provide authorization for the use of their data for research
may be systematically different than those who we included in our
sample. In addition, the lack of data on health conditions, and lack of
availability or variability in other sociodemographic controls beyond
age and sex, limits our ability to further explain and control for the
factors guiding utilization patterns and hinders external validity. In
particular, this study was conducted in the midwest US, with a largely
White population; hence, findings may not be applicable to minority
groups. Finally, utilization came from a single health system, and so
utilization outside that system cannot be measured, despite the fact
that patients may have had visits elsewhere. There are no published
data on this issue of potential leakage regarding the primary care
practice under study here. Individuals who are the local patients of
the practice have two facilities to choose from in receiving care, but
the two are very different (the practice under study here is part of
an academic medical center and is much larger). While this provides
for the possibility of leakage, the likelihood of this being significant
is relatively low.

Despite limitations, this paper demonstrates that baseline
screening tools, and their combinations, are associated with
variations in rates of remission of depression and visits for health
care services. As patients enter collaborative care programs for
depression, psychiatrists in the role of supervising care coordinators
may consider attending to the psychiatric symptom burden in
deciding who needs more attention, and paying special attention to
anxiety, alone and combined with other positive screens, may be
wise in planning resource allocation to improve outcomes and
sustainability. In sum, this study supports the utility of leveraging
the data gathered from baseline screening tools to inform and
anticipate outcomes and needs for services, which will help
optimize the sustainability and effectiveness of collaborative care
and other evidence-based programs.

Appendix A. Flow chart: Eligibility, exclusion and missing data

Eligible: Patents aged 18+ eligible for collaborative care March 1, 2008-
March 1, 2011 (n=2525)

Excluded total: 816
Opted out: 788
No research authorization: 697

Dataset: 1709

Missing data
Missing baseline screenings: 202
Missing 6-month remission: 480

Patients with baseline screening data: 1507
(Table 1, Table 3)

Patients with baseline screening data and 6- |

month remission data: 1090 (Table 2)
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