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Abstract

Objectives—A patient-centered collaborative care program for depression and uncontrolled
diabetes and/or coronary heart disease (CHD) demonstrated im proved clinical outcomes relative
to usual care. We report clinicallys tratified analyses of patient outcomes to inform the duration
and targeting of care management services for complex patients with multimorbidity.

Methods—A 12-month randomized controlled trial of amultimorbidity collaborative care
program followed patients at 6, 12, 18, and 24 months for diabetes (glycated hemoglob in [A1C]),
blood pressure (systolic; SBP), low-density lipoprote in (LDL) cholesterol, and depression
(Symptoms Check List-20 score). Depressed patients with less favorable medical control (Patient
Health Questionnaire-9 score >10, A1C >8.0 %, SBP >140 mm Hg, and LDL cholesterol >120
mg/dL) were compared with depressed patients with more favorable medical control to describe
differential intervention benefits overtime.

Results—In contrast to patients with more favorable baseline control, patients with depression
and unfavorable control of A1C, SBP, and LDL at baseline showed improved outcomes as early as
the 6-month follow-up assessment. Clinical benefits in the intervention group were largely
sustained over the 24-month follow-up, except for some deterioration of glycemic control in
intervention patients and trends toward improvement among controls over time. Among patients
with depression and more favorable medical control at baseline, there were minimal between-
group differences in medical disease outcomes. Conclusions Clinical benefits of amultimorbidity
collaborative care management program occurred early, and were only found among patients with
poor control of baseline diabetes and CHD risk factors. Targeting may maximize reach and
improve affordability of complex care management.
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Patients with multiple chronic conditions are prevalent in primary care.1-3 The high
prevalence of depression and psychological distress accompanying common physical
conditions such as diabetes and coronary heart disease (CHD) magnifies the complexity of
care and intensifies resource utilization.® About two-thirds of total healthcare spending in
the United States is directed toward the one-fourth of patients with multimorbidity (defined
as having more than 1 chronic condition).” To better serve patients with complex healthcare
needs, the Agency for Health Care Research and Quality recommended reorganizing
primary care to include care managers, clinical decision support, and other resources.®
However, a comparative effectiveness review of care/case management found limited
improvement in outcomes and quality of care, and little change in resource utilization
among patients receiving complex care management.®

A recent randomized trial of a collaborative care intervention for patients with depression as
well as uncontrolled diabetes and/or CHD demonstrated improved outcomes for diabetes,
hypertension, hyper-lipidemia, and depression relative to patients receiving enhanced usual
care (UC).10 In addition to better clinical outcomes, intervention patients reported higher
functioning, quality of life, patient satisfaction, and self-efficacy in disease management
after the 12-month intervention.1112 Improved outcomes were achieved through a team-
based, patient-centered, collaborative chronic care program targeting both physical and
mental health goals.13 At the 2-year follow-up, cost-effectiveness analyses suggested
outpatient cost savings; depression continued to be significantly improved in the
intervention relative to enhanced UC.14 Benefit for control of hyperglycemia, hypertension,
and hyperlipidemia had diminished between intervention and UC groups in the year after
intervention cessation.14

We report analyses from this trial stratified by baseline status of disease-control parameters
[glycated hemoglobin (A1C), systolic blood pressure (SBP), and low-density lipoprotein
(LDL)] to shed light on ways this innovative and integrated intervention can be refined to
achieve the “triple aim” of better care experience and outcomes at a lower cost.1®
Specifically, this paper addresses the following questions: 1) Which patients should be
targeted for care management? and 2) How long should care management be sustained?9:16
Analyses describe clinical outcomes over a 24-month period for the following subgroups: 1)
depressed patients with less favorable medical control of diabetes, hypertension, or
hyperlipidemia; versus 2) depressed patients with more favorable medical control of
diabetes, hypertension, or hyperlipidemia.

Setting and Participants

Participants with depression and uncontrolled diabetes and/or CHD were recruited from 14
Group Health primary care clinics from May 2007 to October 2009. An epidemiologic study
at Group Health found a 12% prevalence of major depression among a large cohort of
patients with diabetes.1” Electronic medical records identified patients with poor glycemic
control (A1C =8.5%), systolic blood pressure (SBP >140/90 mm/Hg), or lipid control (LDL
>120 mg/dL) for a 2-stage depression screen. Eligibility also required a depression score
>10 on the 9-item Patient Health Questionnaire (PHQ-9).18 Exclusion criteria included
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terminal illness; pregnancy; planned disenrollment; limited English proficiency; bipolar
disorder or schizophrenia; and mental confusion suggesting dementia.

Randomization and Intervention

Patients were assigned to treatment groups using a permuted block design with randomly
selected block sizes of 4, 6, and 8 patients. After randomization, a study nurse contacted
patients assigned to the intervention to initiate treatment. U C patients received enhanced
routine care as they were advised to consult with their primary care physician (PCP) to
receive care for depression, diabetes, and/or CHD. Their PCPs also received baseline 6-,
12-, 18-, and 24-month assessments of depression and blood pressure, as well as laboratory
test results. Please see prior publications for additional method details.1319 Based on sample
distribution that was confirmed by clinical consensus, patients with depression (overall
sample) were divided into the following subgroups: more versus less favorable glycemic
control (baseline A1C >8.0%); more versus less favorable blood pressure (BP) control (SBP
=140 mm Hg); and more versus less favorable lipid control (LDL =120 mg/dL). There were
no patients with more favorable control of depression at baseline, as a PHQ-9 score =10 was
an inclusion criterion.

Intervention: Multimorbidity Collaborative Care (TEAMcare)

This intervention distilled elements from collaborative care for depression,2%:21 the chronic
care model,22:23 and treat-to-target strategies initially developed for diabetes. 24 This
integrated program was applied systematically across 3 chronic illnesses (diabetes,
depression, and CHD) for 12 m onths.13 Figure 1 illustrates core elements of a patient-
centered, collaborative care program for patients with multiple chronic illnesses (Treatment,
Enhancement, Activation, and Motivation care [TEAMcare]). The team consisted of our
patients, the TEAMcare nurse care managers, the patient’s PCP and care team, and the
medical and psychiatric consultants. Nurse care managers conducted in-person and
telephone follow-up visits in a structured manner, and met the patient at their primary care
clinic for the in-person visits.

Intervention began with a comprehensive face-to-face biopsychosocial assessment and
included goal-setting and formulating “my health plan,” self-management support,
monitoring of disease indicators, and pharma cotherapy with frequent treatment adjustments
to control depression, hyperglycemia, hypertension, and hyperlipidemia. Patients
collaborated with nurse care managers and PCPs to create individualized clinical and self-
management goals and care plans. Nurses followed patients proactively to monitor clinical
progress, and used motivational and problem-solving approaches to support medication
adherence, healthy eating, and physical activity.2> An electronic registry supported tracking
of PHQ-9 scores and A1C, LDL, and BP levels, and flagged patients who were not making
good progress. Weekly case reviews were conducted as face-to-face interdisciplinary
meetings with nurse care manager presentations on the new patients and focused updates on
patients who were not making adequate progress. Care managers received medical and
psychiatric consultation with a family medicine or internal medicine physician (EHBL or
BY) and a psychiatrist (WK or PC) and psychologist (EJL). Treatment protocols employing
commonly used medicines guided consultant recommendations, and medication changes
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were tailored to patient history and clinical response. The nurse communicated treatment
change recommendations to the patient’s PCP, who was responsible for medication
management. Once patients achieved targeted levels for relevant measures, the nurse and
patient developed a relapse prevention and maintenance plan. Patients whose disease control
had worsened were offered follow-up and protocol-based intensification of treatment
regimens.13:25

Outcomes and Follow-up

At baseline and at 6, 12, 18, and 24 months, telephone interviewers assessed depression
symptoms, according to the Symptoms Check List-20 score (37). Blood pressure and A1C
were measured in person at baseline, 6 months, and 12 months; fasting LDL was measured
at baseline and 12 months.

Study Oversight

The TEAMcare Data Safety Monitoring Board reviewed methods initially and outcomes
every 6 months thereafter. The trial was approved by the Institutional Review Boards of
Group Health and the University of Washington.

Statistical Analyses

We compared intervention versus UC trends over the 24-month follow-up period for
subgroups with more versus less favorable control at baseline for glycemic control, BP
control, and lipid control. We describe glycemic, BP, and lipid control differences with
means and confidence intervals. Since these post hoc comparisons have substandaily smaller
sample size th a n the unstratified analyses originally reported for the randomized controlled
trial, the contrasts are necessarily underpowered to detect potentially clinically meaningful
differences. The intent of these analyses is to describe the baseline clinical characteristics of
patients who benefitted from TEAMcare, and the duration of observed benefits. Analyses
adjusting for baseline levels were conducted using linear regression. All analyses were
performed on those with complete followup data and were carried out using STATA 12.0
(Stata-Corp, College Station, Texas).

RESULTS

Table 1 shows demographic an d depression characteristics of the overall intervention and
UC groups and contra sting disease control in the subgroups (more vs less favorable control)
for BP, pressure, and lipid measures. All study patients met criteria for probable major
depression (PHQ-9 >10). Figures 2a and 2b show the clinical course for diabetes,
hypertension, and hyperlipidemia for subgroups with more versus less favorable medical
control for A1C, SBP, and LDL cholesterol over the 2-year study period. Among the
patients with comorbid depression, and less favorable glycemic, BP, and lipid control at
baseline, both intervention and UC patients improved on all 4 outcomes. Yet, starting with
the first follow-up assessment, patients with depression and less favorable clinical control
who received the TEAMcare intervention demonstrated greater improvements in depression,
glycemic, BP, and lipid outcomes than UC patients. After cessation of the yearlong
intervention, clinical benefits were largely sustained over the 24-month follow-up for
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cardiovascular risk factors while glycemic control deteriorated slightly. In contrast, as
shown in Figure 2b, among patients with comorbid depression and more favorable glycemic,
BP, and lipid control at baseline, there were no apparent trends toward improvement (or
deterioration) of medical control in either intervention or control patients. And, with 1
exception, there were no apparent benefits of receiving TEAMcare for improving control of
AlC, SBP, or LDL cholesterol either initially or long-term among depressed patients with
more favorable glycemic, blood pressure and lipid control at baseline. The single exception
was lower LDL at 12 months among TEAMcare patients relative to UC patients in the
subgroup with more favorable LDL control at baseline. This difference was not sustained at
24 months. Table 2 provides means and standard deviations for the contrasts depicted in
Figures 2a and 2b.

DISCUSSION

We stratified patients with multimorbidity by baseline medical control to assess differential
benefits of a teambased, integrated collaborative care program (TEAMcare). Durability of
clinical benefits of this yearlong intervention was followed for 2 years. The TEAMcare
intervention provided significant clinical improvement relative to UC exclusively among
patients with less favorable medical control at baseline. Starting with the first follow-up
assessment, glycemic, BP, and lipid control, in addition to depression, were enhanced
relative to UC patients in this less favorable medical control group. Except for a slight
deterioration in glycemic control after cessation of the 12-month intervention, these clinical
benefits were largely sustained. Interestingly, UC patients with less favorable control also
showed gradual improvement from baseline throughout the 24-month period. In contrast,
among patients with more favorable medical control, there were no differences in clinical
outcomes between TEAMcare and UC patients in glycemic, BP, or lipid control during the
intervention period, or thereafter.

A significant limitation of the descriptive analyses reported here is the lack of statistical
power in the subgroups comparisons. For example, the small sample size in the subgroup
with less favorable control of hyperlipidemia at baseline likely accounted for the lack of
statistical significance at long-term follow-up, whereas the between-group difference was
clinically significant. The gradual improvement among UC patients in diabetes, BP, low-
density lipoprotein, and depression is noteworthy. UC patients actually received enhanced
routine care, as PCPs responded to feedback of trial-ordered test results for UC patients
provided during the 2-year follow-up. There is also potential spillover effect of the
intervention. A Ithough considered a methodological limitation at times, spillover of
intervention effect is in fact a desirable quality improvement outcome. Concurrent quality
improvement efforts in primary care by the health plan used some core elements of this
program and may have reduced disparities between intervention and UC patients. The
common phenomenon of regression to the mean after baseline assessment can also
contribute to the gradual clinical improvement in the UC group.

There is a paucity of evidence-based interventions for patients with multimorbidity.?® This
is the first randomized trial that integrated collaborative care for depression with systematic
chronic illness care for diabetes and cardiovascular risk factors. Encouraging results such as
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benefits in diabetes, hypertension, and hyperlipidemia control beyond depression
improvement; enhanced quality of life; better functioning; and projected outpatient savings
all contrast with prior studies.10-11.13.14 Randomized controlled trials of collaborative care
focusing only on depression treatment among patients with co-existing diabetes consistently
show the lack of improvement in glycemic control in spite of improved depression
outcomes.2’-29 The need for integrating biomedical and psychological or psychiatric
treatments to address both depression and chronic medical illnesses is fur the runder
scored.30 Findings of a large Medicare demonstration trial of complex case management
showing minimal clinical, quality, or cost benefits3! highlight the necessity for patient-
centered interventions that achieve the “triple aim” of improved health outcomes, patient
experience, and cost-effectiveness.1®

Study findings clarifying which patients benefit most from enhanced care management offer
significant health services implications. The targeting of depressed patients with less
favorable glycemic, BP, and lipid control to receive this integrated and efficacious care
management would expand the reach of the program and maximize the number of patients
most likely to benefit. Matching patients * clinical needs for additional care management
resources would reduce unnecessary clinical encounters and improve cost-effectiveness. A
recent Cochrane review on interventions for patients with multimorbidity also recommended
targeting interventions to improve clinical and functionaloutcomes, implying the need to
selectively provide services to those with less favorable clinical status at initial
assessment,26:32

HHS issued a strategic framework to improve care for patients with multiple chronic
conditions33 that described strategies used in this integrated collaborative care program for
multimorbidity. The TEAMcare intervention has been adapted and implemented in a busy
patient-centered medical home setting. Routine-care nurses, PCPs, and consultants received
training and informatics support with weekly interdisciplinary caseload review. Results of
this pilot dissemination project demonstrated more appropriate use of healthcare services as
well as clinical improvements in depression and in glycemic and blood pressure control in
the 1-year program with no significant cost increase.34

Efforts are currently under way to adapt, disseminate, and implement core elements o f this
program (Figure 1) across a wide range o f practice settings for diverse populations.
Experiences with disseminating TEAMcare suggest that adaptation of core elements (eg,
goal-setting in care plans, self-care support, progress monitoring, systematic case reviews,
treat-to-goal) to meet unique needs and resources of individual practice settings is necessary
in implementing this intervention.

Results indicating durability of this program help to shed light on another important
challenge in the care of patients with complex healthcare needs: how long should care
management continue in order to sustain clinical benefits? It’s encouraging that clinically
significant and robust improvements in diabetes, hypertension, and depression outcomes
were demonstrated in the first 6 months among th e patients with less favorable control at
baseline. These differences were sustained over the 12-month intervention, and benefits,
somewhat diminished, continued post intervention. Early improvement in glycemic control
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can have enduring benefits, as findings showing 12-month improvement in glycemic control
in the United Kingdom Prospective Diabetes Study trial were associated with decreased risk
for macrovascular and microvascular complications and overall mortality at the 10-year
follow-up even though glycemic control differences did not persist for more than 1 year
beyond trial completion.3°

Two key questions remain for future research: 1) Would continued efforts in systematic
follow-up and treatment adjustment sustain more robust clinical differences between
intervention and UC groups? and 2) How might UC be enhanced for patients with poor
medical control so UC patients could achieve improved outcomes as quickly as the patients
benefiting from the care management intervention evaluated in this research?

CONCLUSION

Results showed that clinical benefits of a multimorbidity collaborative care management
program occurred early, and were predominantly found among patients with unfavorable
control of diabetes and CHD risk factors. These have important implications for improving
clinical outcomes of complex patients and healthcare affordability.
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Take-Away Points

This paper addresses targeting and duration of care management among complex patients
with multimorbidity. A patient-centered multimorbidity collaborative care program
demonstrated better outcomes in depression, coexisting diabetes, and cardiovascular risk
factors only among the subgroup of patients with unfavorable medical control at baseline
(Patient Health Questionnaire-9 score >10, glycated hemoglobin >8.0%, systolic blood
pressure >140 mm Hg, and low-density lipoprotein cholesterol >120 mg/dL).
Improvements occurred early and continued over 2 years. In contrast, patients with
depression and more favorable medical control showed no clinical benefit beyond
reduced depression.

Implications for complex care management:
MW Target patients with unfavorable medical outcomes at baseline.

MW Targeting may maximize reach and improve affordability.
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5 Treat to Goal

Primary care doctor:

* Makes step-by-step changes in
medicines for depression, blood sugar,
blood pressure, or cholesterol

* Makes referrals as needed

* Works with patient and care manager
to set new goals

« Transitions back to standard care
when ready

4 Review Cases
Multi-disciplinary team:

* Medical and behavioral health consultants,
primary care provider, and care manager
* Meets weekly to review cases in population

1 Set Goals and Plan
Patient, primary care provider,
and care manager make care plan
with specific, bl
step-by-step goal
*Increase physical activity

* Lower depression and blood sugar,
pressure, and cholesterol levels

2 Support Self-Care

Care manager:

= Motivates and supports problem
solving

Patient:

Tracks blood sugar and blood pressure

= Follows healthy lifestyle

Care = Sticks to medicines

manager

Patient-Centered
Coordinated Care

Primary care provider
Patient

3 Track Progress

Care manager:
«Regularly tracks patient’s mental

. individu-
alized treatment adjust- st
ments based on
evidence-based guide- ; outreach
lines

and physical health
« Does systematic follow-up including

Figure 1.

Integrated Collaborative Care for Multimorbidity: HowTEAMcare Works
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Figure2.
Two-Year Comparisons for Glycemic, Blood Pressure, and Lipid Control
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Table 1
Sociodemographic and Clinical Characteristics of Patients With Multimorbidity (stratified by more vs less

. a
favorable control at baseline)

Characteristic Intervention N = 106 Usual CareN =108
Age (y): mean (SD) 57.4 (10.5) 56.3 (12.1)
Female 48% 56%
21 year of college 61% 56%
Minority (nonwhite or Hispanic) 25% 22%
Depression for =2 years 2% 76%
SCL-20: mean (SD), range 1.7 (0.6), 0.16-3.25 1.7 (0.6), 0.30-2.95
PHQ-9: mean (SD), range 14.7 (3.8), 10-26 13.9 (3.1), 10-23
BMI (%) 36.9 (8.3) 36.6 (8.5)
AlC
A1C 28.0%: mean (SD), range 9.6% (1.8), 8-15.2 9.8% (1.2), 8.2-13.1
N =53 N =49
AILC <8.0%: mean (SD), range 6.6% (0.7), 5.1-79 6.6% (0.7), 5.2-79
N =53 N =58
LDL
LDL 2120 mg/dL: mean (SD), range  144.9 (24.3), 120-203  151.4 (26.6), 122-234
N =237 N =35
LDL <120 mg/dL: mean (SD), range  86.0 (19.4), 31-119 87.7 (16.9), 50-118
N =69 N=70
Systolic BP
>140 mm Hg: mean (SD), range 152.5 (10.7), 140-185  152.5 (12.0), 140-195.5
N =46 N =30
<140 mm Hg: mean (SD), range 123.0 (11,\.14), 6961.5-139.5 123.4 (1}\.10), 33.5-139.5

BMI indicates body mass index; BR blood pressure; LDL, low-density lipoprotein; PHQ-9, Patient Health Questionnaire-9; SCL20, Symptom
Checklist 20.

aLess favorable control: A1C >8.0%; systolic BP >140 mm Hg; LDL >120 mg/dL.
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