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The authors describe the implementation of a depression care management (DCM) program at Colorado Access, a public sector
health plan, and describe the program’s clinical and system outcomes for members with chronic medical conditions. High medical
risk, high cost Medicaid health plan members were identified and systematically screened for depression. A total of 370 members
enrolled in the DCM program. Longitudinal analyses revealed significantly reduced depression severity scores at 3, 6, and 12
months after intervention as compared to baseline depression scores. At 12 months, 56% of enrollees in the DCM program had
either a 50% reduction in PHQ-9 scores or a PHQ-9 score < 10. Longitudinal economic analyses comparing 12 months before
and after intervention revealed a significant but modest increase in ER visits, outpatient oﬃce visits, and overall medical and
pharmacy costs when adjusted for months enrolled in DCM. Limitations and recommendations for the integrated depression care
management are discussed.

1. Introduction
In 2004, Colorado Access, a nonprofit public sector health
plan, developed and implemented an internal depression
care management program to improve depression treatment outcomes, increase appropriate utilization of medical
services, and reduce health care costs. In order to achieve
these goals, Colorado Access developed a risk-stratification
algorithm to identify a target population of high cost health
plan members with depression and chronic medical illnesses
who were likely to benefit from care management through a
proactive care management plan delivered by care managers

[1]. This paper describes the care management program
and its outcomes, challenges in measuring outcomes for
Medicaid populations, and future directions for integrated
behavioral and medical care management services.
Over the past decade, collaborative care models for
depression and chronic medical diseases have demonstrated
success in population-based case finding and employment of
evidence-based treatments for depression [2]. Meta analyses
of such studies have yielded moderate eﬀect sizes in reducing
depressive symptoms as well as improving medical illness
outcomes [3, 4].
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As part of the Robert Wood Johnson Foundation’s
initiative on aligning clinical and economic systems to
sustain depression care management for primary care,
Colorado Access combined depression care management
with economic and nonfinancial incentives to reorganize
systems of care for depression treatment [5]. Colorado Access
utilized the Chronic Care Model’s (CCM) clinical framework
to develop and integrate depression care management into
its existing health plan infrastructure and support depression
treatment in primary care [6, 7].
Unlike many depression care management programs that
are practice based, Colorado Access designed its program
to be operated at the health plan level in order to create
eﬃciencies and consistency in program delivery and to be
minimally burdensome to primary care providers, that is,
having little impact on existing provider clinical practices [1].
The program utilized a multifaceted depression intervention
that involved changes within the CCM health care components: leadership, delivery system design, clinical information systems, decision support, self-management support,
and community resources and health care policies [7].
Evidence suggests that CCM multicomponent interventions
are eﬀective in promoting informed members who take an
active part in their care and more eﬀective providers with
enhanced resources and expertise [8]. Also, data from randomized trials demonstrate that multifaceted interventions
are more likely to improve depression outcomes than single
component interventions [8–10].
A prior pilot demonstration of depression care management along with cost analyses of health plan members
with medical and psychiatric comorbidities helped create the
business case for the Colorado Access Board of Directors and
executive leadership to support program implementation on
a larger scale [1, 11]. Within the Colorado Access health plan,
the existing intensive care management services delivery
system was redesigned to incorporate the depression care
management intervention.

2. Methods
2.1. Identification of Targeted Care Management Population.
The majority of depression care management members were
identified through a risk stratification method that identified
high risk, high cost health plan members. These members
had chronic, often multiple, medical illnesses (e.g., diabetes,
congestive heart failure) and were at risk for high future
health care costs as evidenced by Chronic Disability Payment
System scores at the 90th percentile [12]. Based on the prior
cost analyses, it was predicted that improved management of
both depression and other medical conditions would lead to
improved clinical and economic outcomes [11].
In addition to identifying cases via the risk stratification
method, Colorado Access providers were able to directly
refer their members with depression and comorbid chronic
medical illnesses to the program; care management staﬀ
screened these members to determine whether they met
criteria for enrollment. A third subset of high cost, high risk
members with diabetes was identified at the Pueblo Community Health Center (PCHC) clinics in Pueblo, Colorado.
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Funding from the Caring for Colorado Foundation allowed
for the development of a hybrid model of depression care
management, in which a care manager was located on site
at the PCHC clinics but utilized the same electronic registry,
screening tools, protocol, care management educational
material, and supervision process as the plan-based Colorado
Access care managers.
2.2. Care Management Staﬀ and Training. Registered nurses
and health-plan-based consumer navigators were trained in
depression care management to complement existing care
coordination services to members with medical illnesses.
Consumer navigators worked with the nurse care managers
in providing additional psychosocial support and connecting
health plan members to community resources. The standardized training included the depression care management
intervention and protocols, evidence-based treatments for
depression, member education and self-management materials, and community resources. Additionally, care management staﬀ received training on motivational interviewing
for persons with chronic medical illnesses and depression,
developing care plans, and prioritizing treatment goals.
2.3. Clinical Information Systems and Care Management Registry. The health plan information system was systematically
analyzed for administrative and claims data to identify high
medical risk, high cost health plan members with depression who were likely to benefit from more intensive care
management support. Also, care managers were given access
to pharmacy, lab, inpatient, and emergency department
reports, which assisted in the development of care plans
and care coordination strategies. Structured assessment, care
plans, care manager followup, and supervision notes were
tracked in an electronic health plan registry to aid clinical
processes (e.g., timing of follow-up contacts and outcomes
tracking). The electronic registry software was internally
developed by the Colorado Access health plan and included
care manager screens and assessments, individualized care
plans, and salient clinical information. The registry helped
facilitate supervision and feedback as well as monitor care
manager performance (e.g., generate caseload reports) and
track clinical outcomes.
2.4. Mental and Physical Health Screening and Intervention. The identified cohort of health plan members was
screened telephonically by care managers using a health
screening questionnaire that included the Patient Health
Questionnaire-9 item depression screen (PHQ-9; [13]).
Members with PHQ-9 scores of 10 or above were enrolled
into the depression care management program. Additional
screens for other psychiatric conditions (dysthymia, anxiety,
psychosis, bipolar disorder, and substance abuse), physical health conditions, and psychosocial needs were also
conducted during enrollment. Care managers developed a
prioritized care management plan utilizing this screening
information plus administrative and medical utilization data.
Care plans included the domains of medical care selfmanagement, community involvement, and social support.
An objective (a measurable treatment goal) and an inter-
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vention were established for each domain. Text fields under
each identified goal allowed for input of individual member
notes/report, care management notes, supervision notes,
next steps, and goal resolution reason.
2.5. Supervision. Supervision of care managers was provided by the plan’s medical director, a psychiatrist, and
a psychologist on a weekly basis using a case conference
format. The supervision team reviewed the care management
plan, assisted with formulating and prioritizing complex
needs, and defined achievable goals. The supervision team
also helped the care manager design individually tailored
member education and self-management goals for depression and medical illnesses. Additionally, linkages to community resources for depression needs and other services
were enhanced by the interaction of medical and mental
health staﬀ the supervision meeting. The supervision team
also provided education and consultation to health care
providers.
The depression care management program used a
stepped collaborative care approach, in which the supervision process helped identify those members whose depression could be appropriately treated in a primary care setting
and those members with comorbid psychiatric diagnoses
who required specialty behavioral health services. Additionally, through careful monitoring of depression symptoms
and treatment response, the supervision process allowed for
identification of members with treatment resistant depression who needed specialized behavioral health consultation
or treatment.
2.6. Member Followup. Members enrolled in the DCM
program received a monthly follow-up call to determine
whether they had started or continued depression treatment,
were making progress towards their individualized selfmanagement goals, were experiencing any obstacles, and to
assess their current level of depression using the PHQ-9. A
score of 5 or less on the PHQ-9 for 3 months or longer was
used as criteria for successful remission from depression. An
eﬀort was made to follow all members enrolled in the DCM
for a minimum of one year (up to two years maximum)
regardless of their depression remission rates.
2.7. Illness Self-Management and Patient Resources. Colorado
Access tailored illness management strategies for enrolled
program members based on assessments of barriers to
accessing care, understanding of specific illnesses (e.g.,
depression, diabetes), readiness for behavioral change (motivational interviewing/stage of change), and educational
materials. Depression self-management and educational
materials were modified from the MacArthur Reengineering
Systems for Primary Care Treatment of Depression Program
(RESPECT-Depression; [6]) and were available in English
and Spanish. Colorado Access developed a community
resource book with resources for depression treatment, as
well as for transportation, additional services, and support
groups that care managers used to assist enrolled program
members.
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2.8. Identification of the Evaluation Cohort. A total of 3,920
adult Medicaid health plan members were identified through
the Colorado Access risk stratification algorithm as high risk,
high cost members (see Figure 1). Of this group, 2,162 were
unreachable by phone or were no longer enrolled in the
health plan at the time of screening. The remaining 1,758
members were screened for depression using the PHQ-9;
648 (36.9%) had an initial PHQ-9 score of 10 or above
(indicating a positive screen for depression) and were oﬀered
participation in the DCM program. A total of 540 agreed to
participate and had at least one care management contact
(83% enrollment rate). Members enrolled in the DCM
program received at least monthly depression assessment
and care plan review phone calls and occasional in-person
contacts by care managers for up to two years. Of the 540
members enrolled, 370 members (68.5%) were enrolled for
at least 3 months; 170 members (57.1%) were enrolled for
3 months or less. Persons in DCM dropped out for the
following reasons: unable to be further reached by telephone
(n = 85), loss of Medicaid eligibility (n = 74), and no longer
interested in care management (n = 11).
2.9. Statistical Analyses. Descriptive statistics were calculated to characterize demographic variables, medical and
psychiatric comorbidities, and length of time enrolled in
the depression care management program. The primary
outcome measures included depression severity as measured
by the PHQ-9 < 10 and 50% reduction in depression severity
as measured by the PHQ-9 for response rates. Additionally,
telephone satisfaction surveys were conducted for a small
subgroup of providers (n = 20) and health plan members
(n = 81) enrolled in the depression care management
program at 12 months after program implementation.
General linear mixed eﬀects models (random intercept,
random slope) were used to analyze trajectories of depression
scores over time for members enrolled in the depression care
management program [14–16]. Repeated measures within
members were modeled as a linear trend growth curve model
with time coded as days since baseline PHQ-9 score and
converted to month for ease of interpretation; quadratic
trend was tested but did not significantly improve fit.
Covariates were included if they were significantly associated
with depression scores or were associated with length of
follow-up interval. Potential moderators of improvement in
PHQ-9 scores were tested one at a time by adding two-way
interactions to the model. All analyses were conducted with
SAS Version 9.3 [17].
2.10. Cost and Utilization Analyses. Cost and utilization data
for 12 months prior to enrollment and 12 months after
enrollment were estimated for 269 patients with utilization
data for both periods. If patients were enrolled for less than
a full 12 months, cost estimates were adjusted to reflect the
12-month before or after period prior to analysis. Before
and after costs were analyzed using generalized linear mixed
eﬀects models (Poisson for counts, gamma distribution for
costs) in SAS V9.3 [17, 18] to determine whether utilization
diﬀered between the two time periods.
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3920 health
plan members
identified

2162 unable to
be contacted or
disenrolled
(non-ICM)

1758 screened
with PHQ-9

1110 PHQ-9
scores <10

648 PHQ-9
scores ≥10

540 enrolled in
depression
program

21 lost to
followup

170 enrolled <3
months

41 enrolled in
intensive care
management
only

370 enrolled
≥3 months

Figure 1: Health plan member evaluation cohort.

3. Results
3.1. Depression Treatment Outcomes. The final depression
care management evaluation cohort (370 health plan members who were enrolled in the intervention for 3 months or
more) had a mean age of 58 years (range 22–88 years old)
and were 81% female and 45% Caucasian.
Linear growth curve models with sociodemographic and
clinical covariates were used to evaluate change in depression symptoms over time (see Table 2). DCM members
improved at a rate of approximately 0.6 reduction per
month in PHQ-9 scores per month (F(1,110) = 195.74, P <
.0001). Longitudinal analyses were adjusted for gender, age,
race/ethnicity, marital status, non-English language, bipolar disorder, psychotic disorder, anxiety, diabetes, cardiac
disease, and pulmonary disease (See Table 2). At baseline,
the following variables were associated with worse baseline
PHQ-9 scores: marital status (P = .02), non-English
language (P = .04), and having a positive bipolar disorder
screen (P < .0001). Longitudinally, there was evidence
of diﬀerential intervention eﬀects by non-English language
(P = .04) and anxiety (P = .04), with non-English speakers
showing more improvement in PHQ-9 scores over time

and patients with a positive anxiety screen showing less
improvement in PHQ-9 scores over time.
For members enrolled in the depression care management program at 3 months (n = 269), 45% had a 50%
reduction in PHQ-9 scores, 55.8% achieved a PHQ-9 score
below 10, and 57.6% had either a 50% reduction in PHQ9 scores or achieved a PHQ-9 score below 10 (see Table 3).
For members enrolled in the depression care management
program at 6 months (n = 197), 48.7% had a 50% reduction
in PHQ-9 scores, 56.9% achieved a PHQ-9 score below 10,
and 58.4% had either a 50% reduction in PHQ-9 scores
or achieved a PHQ-9 score below 10. At 12 months, (n =
84), 45.2% had a 50% reduction in PHQ-9 scores, 54.8%
achieved a PHQ-9 score below 10, and 56.0% had either a
50% reduction in PHQ-9 scores or achieved a PHQ-9 score
below 10.
As noted in Table 1 above, psychiatric comorbidities
were prevalent among the depression care management
members. Over 51% had dysthymia in addition to a current
major depression episode (n = 190), and 33.2% screened
positively for bipolar disorder (n = 123). Only 31.4% of the
sample (n = 114) did not screen positively for a comorbid
psychiatric disorder, and it was this group with major
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Table 1: Demographics, comorbidities, and length of participation
of DCM members.
Variables
Age (mean years)
Range 22 to 88 years
Months in program (mean)
Range 3 to 27 months
Mean baseline PHQ-9 score
Language
% English
Gender
% Female
Race
% White
% Hispanic
% African-American
% Other
% Unknown
Marital status
% Divorced
% Married
% Separated
% Single
% Widowed
% Unknown
Comorbidities
% Bipolar
% Schizophrenia
% Anxiety
% Psychosis
% Dysthymia
% Substance Abuse
% Diabetes
% CHF
% CAD
% COPD
% Asthma

DCM n = 370
57.9
10.4
15.0
96.4
80.5
45
31
10
4
10
33
19
5
28
5
10
33.2
5.0
12.7
8.9
51.4
8.9
41.1
10.8
13.8
21.9
26.2

depression only that demonstrated the greatest improvement
in PHQ-9 depression severity scores.
3.2. Medical Utilization and Cost Outcomes. Medical utilization and costs were calculated at 12-month before and after
intervention for the DCM members (see Table 4). During
the 24-month time period, there was an increase in ER visits
(from 0.84 to 1.57 average ER visits per member), outpatient
oﬃce visits (1.42 to 4.34 average outpatient oﬃce visits), and
net pharmacy costs ($3528 to $4655) all with P values <
.01. As a result of increased ER, outpatient visits, and net
pharmacy costs, the average net medical and pharmacy costs
rose from $11,676 to $13,300 (P < .05).
3.3. Provider and Health Plan Member Satisfaction. A baseline survey of a sample of primary care providers (n = 12)

indicated that about 71% found the care management
program helpful to their members and were satisfied with
program. 100% of these providers stated that they would
refer more members to the program. A follow-up survey
conducted 6–8 months later with this sample found that
100% believed that the care management (CM) was helpful
in meeting their members’ depression needs, 100% believed
that their members were benefiting from CM, and 91%
were satisfied overall with CM. Providers stated that they
found that CM was “helpful with very disorganized and
needy members” and that “care manager reassessment of
members frequently allowed the provider to know when to
make medication adjustments or to add therapy.” A sample
of members in the depression CM program (n = 39) was
also surveyed. Baseline and follow-up telephone satisfaction
surveys of the subgroup of members with diabetes and
depression enrolled 6 months or longer indicated that
100% of members were either very satisfied or satisfied
with the help they received from the care manager. Health
plan members stated that CM provided encouragement,
understanding, and support, which was helpful with selfmanagement goals and medication refills, provided education about depression and diabetes, and assured follow-up
care after hospitalization.

4. Discussion
The clinical and economic outcomes of the Colorado Access
integrated depression management program have allowed
for the sustainability of this intervention. The DCM program
positively impacted depression symptom severity scores over
time. Although the program increase health care costs by
an average of $1624 per health plan member, most of
these costs can be attributed to increased outpatient visits
and net pharmacy costs rather than ER admissions or
acute hospitalizations. Additionally, health plan members
enrolled in the program and their primary care providers
were generally positive about the program. Importantly, the
depression CM program led to long-term system changes
within the health plan that supported the sustainability of
the program after grant funding ended. Depression care
management has become one of the core competencies of
Colorado Access health plan’s intensive care management
model.
The outcome results of this program are limited methodologically in several important ways. Health plan member
recruitment was low as most Medicaid members were not
able to be reached and some members had disenrolled in the
health plan by the time of recruitment. There were several
ways that members could be identified for enrollment in
the program: through the Colorado Access risk stratification
methodology, through provider referral, and through identification of high risk, high cost members with depression, and
comorbid diabetes at one health center (Pueblo Community
Health Center). Thus, there is likely to be selection bias as
providers only referred members for which they were having
diﬃculty in managing or coordinating care. However, the
group of provider referred health plan members to DCM was
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Table 2: Longitudinal analysis of PHQ-9 scores over time.

Independent variables
Intercept
Age
Race/ethnicity
Non-Hispanic white (ref) 4
African American 3
Hispanic 2
Other 1
Marital status
Married (ref)
Widowed 4
Separated/divorced 3
Single 2
Unknown 1
Non-English speaking
Bipolar disorder
Psychotic disorder
Anxiety
Diabetes
Cardiovascular disease
Pulmonary disease
Slope terms
Change per month in DCM group
Diﬀerence in slope for non-English speaking
Diﬀerence in slope for patients with anxiety

Coeﬃcient

SE

P value

10.49
.02

1.60
.02

<.0001
.4908
.8429

0

—
.81
.56
.91

−.13
−.50
−.29

.0219
0
−2.41

.50
−.60
−1.62

2.43
2.20
.75
.15
.62
−.07
.52
−.59
−.65

.23

—
1.17
.66
.70
1.08
1.16
.55
.93
.76
.50
.62
.50

.0373
<.0001
.3635
.8465
.2205
.9088
.2963

.04
.31
.11

<.0001
.0380
.0418

Table 3: Depression response over time as measured by PHQ-9 severity scores.

3 months
6 months
12 months

50% reduction in PHQ-9 score
% (N)
45.0% (121)
48.7% (96)
45.2% (38)

Response in DCM group
PHQ-9 < 10
Either 50% reduction or PHQ-9 < 10
% (N)
% (N)
55.8% (150)
57.6% (155)
56.9% (112)
58.4% (115)
54.8% (46)
56.0% (47)

a small number. Additionally, there was no randomization to
the DCM program.
At 6 months, the average PHQ-9 depression severity
score was reduced by 37% or an average 5.6 points (from
an initial average of 15.1 to 9.5). PHQ-9 change scores
of 5 or greater indicate a clinically relevant change in
individuals receiving depression treatment [19]. At 6 and 12
months, DCM members had had a successful response rate
of 58.4% and 56%, respectively, (as measured by either a
50% reduction in PHQ-9 scores or a PHQ-9 < 10) which
suggests that the intervention had an impact on reducing
depression scores. These results are consistent with those
found for the IMPACT randomized controlled trial and
posttrial intervention with older adults which found 6month reduction rates of 5.6 and 6.3 points, respectively,
in PHQ-9 severity scores [20]. It is important to note

Total N
269
197
84

that, unlike some randomized controlled trials (RCTs) of
depression care management (e.g., [21, 22]), the current
study cohort was not limited to first episodes of depression,
but included persons with recurrent, chronic, and treatmentresistant depression. Also, members who screened positive
for psychiatric comorbidities were not excluded in this
evaluation. It would be expected that, if the intervention
did not aﬀect depression scores, that there would not be a
decrease in depression scores similar to those found in RCTs
with more homogeneous samples.
One of the biggest challenges in conducting depression
CM with a Medicaid population was contacting health
plan members over the study period, as this population
is highly mobile. Since most care management contacts
occurred telephonically, care managers often had diﬃculty
with reaching program members by telephone. The care
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Table 4: Medical utilization and costs over time (n = 269 patients).

ER visits∗∗
ER visit admissions
Admits acute
Outpatient oﬃce visits∗∗
Net medical costs
Net pharmacy costs∗∗
Net medical and pharmacy
costs∗

12 months before 12 months after
enrollment
enrollment
Mean (SE)
Mean (SE)
0.84
1.57
0.29
0.29
0.41
0.39
1.42
4.34
$5847
$5714
$3528
$4655
$11,676

$13,300

∗

P < .05, ∗∗ P < .01.

managers often had to make multiple call attempts to reach
health plan members and would often need to contact
primary care clinics to get updated phone numbers. Care
managers found that members often lacked consistent
phone numbers or addresses and would have to engage
primary care clinics and other contacts in order to locate
them.
Many members had multiple, complex medical, psychiatric, and psychosocial issues that would prove challenging
for the primary health care providers and the care managers
to address. The supervision process addressed this challenge
by helping the care managers identify two or three high priority issues and balance these with the member’s priorities.
For example, sometimes the member’s medical conditions
or transportation issues needed to be treated first before
addressing his or her depression treatment needs and vice
versa, sometimes a member’s depression needed to be treated
before he or she could engage in self-management strategies
for controlling diabetes. Care managers also had to learn
how to balance what they saw as the member’s medical
and behavioral health treatment needs with the member’s
perception of their medical and behavioral health needs.
Additionally, it was important that the care manager could
identify potential barriers to treatment adherence early in the
process.
4.1. Lessons Learned. Staﬀ development was a major step in
implementing the depression CM program: staﬀ had to learn
to assess and monitor depression, screen for other psychiatric
comorbidities, and implement care plans that addressed
depression treatment and self-management goals. Some were
not interested or able to make this change, and staﬀ turnover
was high during the course of the two year project. New
care managers were recruited for the program, but this took
substantial time for recruiting and training. Recruitment
eﬀorts sought out nurses who were comfortable working
with health plan members, who had complex psychiatric and
medical comorbidities, and/or who had previous experience
with members with behavioral health issues.
Another lesson learned was that centralized health
plan-based depression care management and provider sitebased depression care management have diﬀerent, distinct

advantages and limitations. Providing case finding and care
management at the health plan allowed eﬃcient incorporation of the program into existing systems allocation
of resources across many provider sites and members. In
contrast, delivering care management on site at primary care
clinics required substantial start up time because each clinic
had its own information systems, clinical processes, and
unique culture. Colorado Access had found from its previous
experience with a randomized controlled trial of site-based
depression care management that this model is resourceintensive in terms of staﬀ training and requires developing
unique clinical processes and supervision for each clinic.
A hybrid model oﬀered some advantages. In this model,
a care manager was located on site at one or more primary
care practices while utilizing the plan-based clinical information systems and decision support (e.g., electronic registry,
screening tools, protocol, supervision). This allowed for face
to face contact with members and easier followup. The care
manager was also part of the clinic staﬀ and familiar with
staﬀ culture, which made it easier to coordinate care on
site for members, utilize local medical record systems, and
coordinate with other community resources.

5. Conclusions
The depression care management program showed favorable
clinical outcomes and high levels of member and provider
satisfaction, leading Colorado Access to adopt the program
as one of its core competencies and a valuable service for
providers and health plan members. In contrast to other collaborative care models for depression treatment in primary
care settings, the program did not require significant changes
to primary care practices because member identification,
engagement, and followup occurred primarily at the plan
level [23, 24]. Providers stated that the psychiatry supervision
and consultation provided through Colorado Access’ care
management team was helpful to them in managing member
care as well as facilitating referrals to specialty mental health
services.
Colorado Access is continuing its and collaboration with
partner providers to develop new care management models
and implementation strategies. High volume safety net practices such as the Federally Qualified Health Centers (FQHCs)
may be more appropriate for on-site care management
models, which fully integrate depression care management
into the particular system of care at a given site. This
model clearly has advantages, but also potential challenges:
diﬀerences in the skill sets and day-to-day activities of the
care managers at practice sites and variability in training
and data collection. One solution may be a hybrid model
in which the health plan would hire, train, and provide
both on-site and centralized access to data collection tools,
member education resources, and a multidisciplinary team
of clinicians to provide supervision. In this manner, a
standardized care management model could be utilized
while accommodating the unique features and needs of each
practice. This model would require a contracting platform
that allows funding to flow to the primary care site to support
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care management and delineates how the site-based care
managers will remain integrated with the health plan.
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