
ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 8, NO. 5 ✦ SEPTEMBER/OCTOBER 2010

387

Long-Term Clinical Outcomes of Care 

Management for Chronically Depressed 

Primary Care Patients: A Report From the 

Depression in Primary Care Project

ABSTRACT
PURPOSE Recent studies examining depression disease management report 
improvements in short-term outcomes, but less is known about whether 
improvements are sustainable over time. This study evaluated the sustained clini-
cal effectiveness of low-intensity depression disease management in chronically 
depressed patients. 

METHODS The Depression in Primary Care (DPC) intervention was introduced 
in 5 primary care practices in the University of Michigan Health System, with 
5 matched practices selected as control sites. Clinicians were free to refer none, 
some, or all of their depressed patients at their discretion. Core clinical outcomes 
of remission and serial change in Patient Health Questionnaire (PHQ-8) scores for 
728 DPC enrollees observed for up to 18 months after enrollment were compared 
with those for 78 patients receiving usual care who completed mailed question-
naires at baseline, 6, 12, and 18 months. 

RESULTS DPC enrollees had sustained improvement in remission rates and 
reduced-function days over the full 18 months. Mean change in the PHQ-8 score 
over each 6-month interval was more favorable for DPC enrollees than for usual 
care patients, and the proportion of DPC enrollees in remission was higher at 6 
months (43.4% vs 33.3%; P = .11), 12 months (52.0% vs 33.9%; P = .012), and 
18 months (49.2% vs 27.3%; P = .004). Multivariate analysis controlling for age, 
sex, ethnicity, baseline severity, and comorbid medical illness confi rmed that DPC 
enrollees had signifi cantly more reduction in depressive symptom burden over 
18 months. 

CONCLUSIONS The DPC intervention produced sustained improvement in clinical 
outcomes over 18 months in a cohort of chronically depressed patients with per-
sistent symptoms despite active treatment.

Ann Fam Med 2010;8:387-396. doi:10.1370/afm.1168.

INTRODUCTION 

I
nadequate treatment of depressed patients in primary care settings 

remains a major public health problem despite decades of study.1 

Efforts to improve care have moved from a narrow focus on increasing 

detection rates through development and testing of comprehensive clinical 

support protocols integrated into primary care practices.2-9 Despite intense 

efforts to develop and refi ne these protocols, the longer term effectiveness 

and sustainability of clinician support protocols has in many cases fallen 

short of early expectations.9-15

The central problem remains that the acute-phase treatment model 

embedded in these efforts is a poor fi t for the chronicity and complexity 

of the mental health problems seen by primary care clinicians in routine 
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practice. Depressive disorder is a chronic condition, 

and in primary care practices most patients with this 

disorder have chronic or recurrent depression, with 

many cases further complicated by comorbid mental 

health disorders.16-20 Treatment protocols designed to 

improve the effectiveness of acute-phase care apply to 

only a small fraction of the depressed patients seen by 

primary care physicians.3,9 It is unrealistic to expect 

that protocols which offer little benefi t for the great 

majority of depressed primary care patients will be 

widely implemented.

The Depression in Primary Care (DPC) project 

was 1 of several demonstration projects funded by 

the Robert Wood Johnson Foundation as part of their 

Depression in Primary Care: Linking Clinical and 

Systems Strategies initiative.15,21,22 The primary aim of 

the DPC project was to develop, implement, and evalu-

ate the effectiveness and sustainability of a depression 

management program intended to support primary 

care clinicians’ management of patients in both acute 

and chronic phases of treatment. The DPC project 

was developed through a collaborative effort that 

involved several University of Michigan Health System 

(UMHS) entities (the University of Michigan Medi-

cal Management Center, the Departments of Family 

Medicine and Psychiatry, the University of Michigan 

Depression Center, the Medical Center Information 

Technology unit, and the Faculty Group Practice), 

along with M-Care HMO (health maintenance orga-

nization), the M-WORKS disability management pro-

gram, and the Ford Motor Company.

In this article, we describe the key design features 

of the DPC intervention, report the primary clinical 

outcomes for DPC enrollees, and compare core clinical 

outcomes for intervention (DPC enrollees) vs control 

group (usual care) patients over the 18-month demon-

stration period.

METHODS
The DPC Intervention
The DPC clinical intervention was designed to follow 

the Chronic Care Model23,24 and included the follow-

ing components.

Care Management

Central care managers were assigned to support care 

at a specifi c site. Care managers were either regis-

tered nurses or had a master’s degree in social work 

and experience in direct provision of mental health 

services. The care manager contacted all referred 

patients by telephone, assessed depression severity and 

complexity with the assistance of a consultation-liaison 

psychiatrist, where necessary, and carried out a series 

of monitoring and support telephone calls to patients 

at intervals based on severity and complexity.

Disease Monitoring and Clinician Feedback

The outcome-monitoring protocol included the Patient 

Health Questionnaire-8 (PHQ-8, the scored version of 

the PHQ-9, with item 9 on self-harm omitted),25 the SF-

12 Health Survey,26 and items on treatment adherence, 

functional impairment, and satisfaction with care (the 

full protocol is available on request). Patients completed 

this protocol at differing intervals (ranging from 1 to 

6 months, depending on clinical severity) through a 

direct call from the care manager or by a prompted call 

to an interactive voice response (IVR) system. After 

each call an outcome summary report, including results, 

graphed trend lines, and patient-specifi c evidence-based 

treatment options, was sent to the referring clinician 

by e-mail or fax; later in the demonstration project, this 

report was electronically posted to the electronic medi-

cal record used by all participating clinicians.

Patient Activation and Self-Management Assistance

An educational curriculum that focused on activation 

and self-management skills was designed by program 

staff and administered by care managers, initially 

through small-group sessions and later by integra-

tion into individual monitoring and support calls. All 

enrollees were sent a short printed manual on self-man-

agement and activation after the intake call, and care 

managers worked with enrollees to set a self-manage-

ment goal in the next call. Progress toward goals was 

monitored during follow-up calls.

Clinical Information System

A depression disease registry, created from existing 

UMHS databases and periodically updated, provided 

the denominator for several population-based analyses. 

A secure e-mail system enabled care managers, primary 

care physicians, and the consultation-liaison psychia-

trist to communicate effi ciently to coordinate care. 

The UMHS electronic medical record was used by 

care managers and clinicians to monitor patients’ clini-

cal progress. The project team developed a new case 

management software application to assist care manag-

ers in tracking patients enrolled in DPC project. This 

application also compiled clinical case notes and stored 

the results of all outcome assessments.

Physician Reimbursement

Internal procedure codes were created and assigned a 

level of relative value unit (RVU) credit. Care manag-

ers were asked to record all instances of care coordina-

tion with the physicians, with RVUs credited to the 

physician. Surprisingly, these codes were rarely turned 
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in for reimbursement during the demonstration period, 

even though their occurrence was routinely tracked 

by care managers to spare physicians the burden of 

reporting. There were 2 main reasons: fi rst, the level 

of RVU credit would in most cases have amounted to 

only a small direct clinical incentive payment, pro-

jected at less than $300 for a physician per year at a 

typical rate of coordination activities; presumably, this 

fi gure was too low to induce physicians to print and 

sign an attestation form to receive RVU credit. Sec-

ond, in qualitative interviews, several physicians stated 

that the program added value to their practice, and 

they were reluctant to ask for additional payment.

Integration of Disability Management

An expedited link to the UMHS disability manage-

ment program was created to enable primary care phy-

sicians to certify work disability from depression when 

coupled to tailored disability management.

Content of DPC Intervention
The DPC intervention consisted of a series of tele-

phone calls and e-mail exchanges between enrollee and 

care manager, care manager and referring physician, 

and, on occasion, care manager and consultation-liai-

son psychiatrist. Most contacts between care manager 

and enrollees were by telephone. The 2 primary goals 

of care management were to increase enrollees’ self-

management of depression and provide feedback to the 

referring physician about clinical progress and possible 

complications in treatment. Before the formal start 

date, care managers and project staff created resource 

manuals that included social and community service 

agencies, specialty mental health service providers, and 

local key contacts for each of the 3 geographic areas 

covered by the intervention.

The fi rst (intake) telephone call, which required 20 

to 30 minutes, comprised a review of the enrollee’s clin-

ical history, introduction to the program components, 

and a fi rst discussion of depression self-management 

and goal-setting; the patient was then transferred to the 

IVR system to complete the set of outcome measures. 

Upon completion patients were mailed a packet of writ-

ten materials on depression, self-management, and the 

DPC program (available from author on request). The 

second telephone call, which usually lasted less than 

10 minutes, focused on answering questions from the 

materials and setting a self-management goal. Subse-

quent calls focused on support, monitoring progress 

toward goals, and completing IVR-based outcome mea-

sures. Specifi c support needs were addressed as they 

emerged (for example, referral to local social services or 

community agencies). Guidelines for scheduling follow-

up telephone calls based upon level of complexity were 

used, but care managers were also encouraged to use 

their clinical discretion when scheduling contacts with 

patients. As a rule, call frequency declined as enrollees 

improved, with maintenance calls scheduled at 6-month 

intervals. Figure 1 illustrates this process with a case 

example.

Care managers were trained to use motivational 

interviewing techniques when working with patients 

on self-management, but to not apply the specifi c ther-

apy techniques used in telephone-based interpersonal 

therapy or cognitive behavioral therapy. During train-

ing, calls were monitored and reviewed to minimize 

provision of advice or guidance that approximated 

interpersonal or cognitive behavioral therapy. During 

ongoing supervision, telephone calls were routinely 

discussed to ensure that care managers were adhering 

to this protocol.

After most calls, care managers would briefl y 

communicate with referring physicians by e-mail. All 

outcome summary reports generated by the IVR out-

come-monitoring process were sent to the referring 

physician as described above.

DPC Workfl ow
The DPC process was intended to be as transparent as 

possible to the physicians. They were free to refer all, 

some, or none of their depressed patients at any point. 

Figure 1. The DPC care process: care manager 
case notes for patient D.F.

D.F. is a 42-year-old single woman.

E-mail referral from Dr. X:

Treated for depression by Dr. X for the last 3 years, 
otherwise healthy with no major comorbid conditions.

Enrollment:

Intake call, initial PHQ-8 score of 15. Basic information given; 
encouraged to call with any questions.

Information packet sent.

3 Weeks after enrollment:

Follow-up care manager call, much better, PHQ = 7, 
no reported medication side effects.

3 Months after enrollment:

Follow-up care manager call, patient worried that 
depression worse, PHQ = 21. Encouraged to schedule 

follow-up appointment with Dr. X.

Seen 2 days later by Dr. X: increased fl uoxetine. 
Unable to tolerate increased dose due to medication side effects.

Phone consultation with psychiatric liaison, next steps determined.

4.5 Months after enrollment:

Follow-up care manager call, PHQ = 19. Instructed to change 
antidepressant to venlafaxine per consultation plan.

5.5 Months:

Follow-up care manager call, feeling much better, 
to call IVR to complete outcome summary.
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The referral protocol, customized to fi t operating pro-

cedures at each site, worked in general as follows. The 

care manager spent time on-site at assigned practices 

to become familiar with faculty, staff, and practice 

workfl ow. Each physician at each site was given a list 

of his or her depression registry patients (prevalent 

cases) at the start of the intervention; at their discre-

tion, physicians could refer any of these patients to the 

care manager for evaluation. New cases (incident cases) 

were identifi ed through case-fi nding tools or by the 

physician during routine care and referred for evalu-

ation and management. Educational materials regard-

ing depression and the DPC program were posted in 

examination and waiting rooms at each site.

By design, enrollment was not limited to patients 

beginning acute-phase treatment for depression. 

The DPC project was designed to meet the needs 

of practicing physicians, who made it clear that their 

main need was for help with chronically ill, severely 

depressed, more-complex patients. Also by design, 

enrollment was not limited to patients meeting sever-

ity criteria for a major depressive episode. We realized 

that for some referred patients—particularly for those 

already receiving active treatment—a quantitative 

severity assessment (such as the PHQ-9) completed at 

the time of referral would yield scores that would not 

meet criteria for current major depressive disorder. We 

therefore expected that the DPC enrollment cohort 

would be heterogeneous and would include a high pro-

portion of chronically depressed, treatment-resistant 

patients in various stages of active treatment. Although 

we postulated that this study cohort would bias the 

study against fi nding improved outcomes for the inter-

vention, our intent was to assess the effectiveness of 

the DPC intervention for those patients who are the 

most diffi cult to manage in primary care.

Finally, participation was completely voluntary. 

Patients were free to opt out of the program at any 

time and reenter at their own or their clinician’s dis-

cretion. The program was designed to provide long-

term assessment and monitoring, so all enrollees were 

encouraged to continue in the program and complete 

infrequent (every 6 months) outcome monitoring calls 

even after they achieved recovery or remission or after 

active treatment ended.

Clinical Setting of DPC Intervention
The intervention took place in 5 UMHS primary care 

sites: 2 single-specialty family medicine sites, and 3 

multidisciplinary (general internal medicine, medicine-

pediatrics, obstetrics-gynecology) sites. Five UMHS 

sites matched for size (physician patient panel size), 

composition (family medicine or multidisciplinary), and 

location were selected as usual care control sites. The 

project accepted its fi rst formal referral in May 2003, 

and sites were sequentially activated over several weeks.

Methods of Evaluating Clinical Outcomes 
The comprehensive mixed methods evaluation pro-

tocol for DPC program included quantitative clinical 

and economic analyses and qualitative analyses of 

physician, practice, and patient experiences with DPC 

project. Institutional review board approval for all 

aspects of the study was obtained from the University 

of Michigan Health System IRBMed. Data were stan-

dardized between the intervention (DPC) and usual 

care groups to enable a valid quasi-experimental com-

parison of clinical outcomes.

Recruitment and Data Collection

Intervention patients were operationally defi ned as all 

patients referred to DPC who completed the intake 

telephone interview and at least 1 follow-up telephone 

contact with care managers. Data collected for this 

group included depression history and severity of 

current depression (at intake), as well as the PHQ-8, 

SF-12, and items on treatment adherence, functional 

impairment, and satisfaction with care (at each call). 

Data collection took place at the end of most care 

manager support calls, and most outcome data were 

collected by the IVR system at the end of each call. 

Later in the demonstration, a secure Web-based out-

come assessment tool was available for enrollees to 

use. Both methods were chosen to minimize potential 

response bias. A small number of enrollees (mostly 

elderly) preferred to be asked outcome questions 

directly over the telephone by the care manager.

Usual care patients were recruited from UMHS 

control sites using the following procedure. At baseline, 

the UMHS depression registry was used to create a 

list of patients known to have a depressive disorder for 

each primary care clinician at each of the 5 interven-

tion and 5 control sites. After receiving permission 

from the physicians, a letter signed by the patients’ own 

physician was mailed to patients requesting their par-

ticipation in a series of 4 mailed surveys. Patients who 

responded favorably to this request were approached 

by the project’s research coordinator, who described 

the study and obtained written informed consent. To 

protect patient privacy, we were not allowed to contact 

potential participants directly and were unable to follow 

up with patients who did not respond to their personal 

clinician’s request. Those who agreed to complete the 

series of questionnaires were sent a study packet at 

baseline, 6, 12, and 18 months. Survey items included 

depression history, current severity of depression, SF-

12 and PHQ-8, and items assessing work disability, 

perceptions and beliefs about depression and its care, 
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and treatment adherence (full survey content available 

upon request). At each point, nonrespondents received 

follow-up by reminder postcards, a second mailing of 

packets, and telephone reminders following the method 

of Dillman.27 A few patients successfully recruited to 

complete the series of questionnaires were also enrolled 

in the DPC intervention, creating a small cohort of 

DPC survey respondents. These patients were excluded 

from the usual care cohort in these analyses.

We undertook a structured electronic medical 

record review for both intervention and usual care 

groups to identify comorbid chronic health problems 

at baseline and to construct a structured case history 

of treatment, including specifi c treatment decisions, 

signifi cant life events, and onset of new medical prob-

lems during the 18-month study period.

Standardizing Outcome Assessment Intervals

To ensure a valid comparison of clinical outcomes, 

outcome assessment time points had to be matched 

between intervention and usual care patients. For DPC 

enrollees, the varying intervals between calls created 

a stream of irregularly spaced outcome assessments 

for each enrollee. To match the 6-month assessment 

intervals for the usual care group, we created an algo-

rithm to identify whether a DPC outcome assessment 

call was completed within 6 weeks of the usual care 6-, 

12-, and 18-month assessment intervals. Where avail-

able, data from these calls provided the 6-, 12-, and 

18-month assessment points for intervention patients. 

Data from all other outcome assessment calls were not 

used in these comparisons.

Controlling for DPC Dropouts

We hypothesized that dropout from the DPC program 

would not be random and carried out several analyses 

to assess whether the high rate of attrition in the DPC 

sample over time would bias our comparison of clinical 

outcomes. Comparisons of dropouts to retained cases 

at 12 and 18 months did not identify signifi cant differ-

ences in demographic or clinical variables. Compari-

sons of last available remission rates and mean PHQ-8 

scores between dropouts and retained cases at 12 and 

18 months identifi ed a consistent but not statistically 

signifi cant pattern of higher remission rate and lower 

PHQ-8 scores in dropouts (data not shown). Analysis 

of missing data for individual intervention patients 

also showed that some dropouts returned to the pro-

gram and the outcome-monitoring process when their 

symptoms recurred or worsened. These results suggest 

that dropout from the DPC program was not random; 

rather, it was more likely to occur for those with better 

outcomes. Those still active in the program at 12 and 

18 months had relatively more severe symptoms.

We were also concerned about potential bias 

related to the low proportion of usual care patients 

who responded to the questionnaires, but we found no 

signifi cant difference between survey respondents and 

nonrespondents on those demographic characteristics 

we could assess (age, sex, practice sites), and most 

respondents (85.7%) completed at least 3 of the 4 

questionnaires and were included in all analyses. Based 

on this information, we believe that our usual care 

group was representative of the general population 

of chronically depressed primary care patients in our 

depression registry.

For analyses comparing changes in depression 

severity over 6, 12, and 18 months, we included all 

intervention and usual care patients with valid data for 

each time point. We also carried out a parallel analy-

sis of changes in depression severity over 6, 12, and 

18 months controlling for the duration of enrollment 

(a completer analysis). DPC program enrollees whose 

assessment time points provided an acceptable match 

for the 18-month time point plus at least 1 of the 6- 

and 12-month time points were included in the inter-

vention sample for the completer analyses.

Core Clinical Outcome Measures
For this analysis, the PHQ-8 score served as the pri-

mary outcome measure. The PHQ-8 was the well-

validated PHQ-9 instrument,25,28-30 omitting the ninth 

(self-harm) item, which we were legally constrained 

from asking early in the study. Possible scores on this 

instrument range from 0 (no depressive symptoms) to 

24 (most severe); a change of 4 points is generally con-

sidered clinically meaningful. As for the full PHQ-9, 

remission at each time point was defi ned as a score of 

less than 525: our reasoning was that patients at remis-

sion level would rarely score more than 0 on the self-

harm item. A secondary outcome measure, the number 

of signifi cantly limited-function work and activity days 

in past 30, was available for DPC enrollees only. The 

number of chronic medical problems (diabetes, coro-

nary artery disease, congestive heart failure, asthma, 

chronic obstructive lung disease), health insurance 

type, sex, race/ethnicity, and history of depression 

were abstracted from the electronic medical record 

and used as covariates in multivariate analyses.

Methods for Outcome Analyses
Core clinical outcomes for DPC enrollees and usual 

care patients (mean PHQ score, change from base-

line PHQ score, and remission rate) were compared 

at 6, 12, and 18 months using χ2 and t test methods 

as appropriate. Of 2,131 completed 8-item measures 

of the PHQ-8, missing data were noted on individual 

items in 34 (0.19%). Missing individual data points 
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on these measures were imputed as the mean of com-

pleted same-scale items to enable scoring for analysis. 

Confi rmatory multivariate analysis was carried out 

using cumulative change in PHQ-9 score over the full 

18-month period as the dependent variable in a linear 

regression model including all covariates. All analyses 

were conducted by members of the study team using 

statistical analysis software packages SPSS versions 

16.0 and 17.0 (SPSS, Inc, Chicago, Illinois; http://www.

spss.com) and Stata version 10.1 (StataCorp LP, Col-

lege Station, Texas; http://www.stata.com).

RESULTS
Enrollment and Retention
Composition and accrual of intervention and con-

trol patients are displayed in Figure 2. As of January 

1, 2005, 875 patients had been referred to the DPC 

project, and 728 (83.2%) agreed to enroll in the pro-

gram and completed the baseline assessment. Of the 

728 enrollees, 587 completed the 6-month outcome 

assessment, 269 completed the 12-month outcome 

assessment, and 120 completed the 18-month outcome 

assessment. For the usual care group, 386 patients were 

sent the survey materials; 78 completed the baseline 

questionnaire, 69 completed the 6-month question-

naire, 59 completed the 12-month questionnaire, and 

66 completed the 18-month questionnaire. 

Referral rates to the DPC project were highest in 

sites where the mental health referral network was 

not well developed and lowest in the site where an 

active offi ce-based depression monitoring program 

was introduced before the DPC project was initiated. 

Of those completing more than 1 outcome assessment 

call, 20.1% were assigned to level 1 (least complex 

cases), 69.3% assigned to level 2 (moderate complex-

 Figure 2. Flow of patients and dropout in DPC enrollees and usual care control group. 

Outcome 
assessments 
(1-several)

12 Failed to return 
questionnaire

19 Failed to return 
questionnaire

9 Failed to return 
questionnaire

308 No response, 
minimal available 
demographic data

149 Disenrolled
(dropped out)

218 Disenrolled
(dropped out)

141 Disenrolled
(dropped out)

147 Declined 
enrollment

Usual Care Control GroupDPC Enrollees

78 Completed baseline  
questionnaire 

728 Enrolled in DPC

69 Completed 6-month 
questionnaire 

587 Completed 6-month 
outcome assessment

59 Completed 12-month 
questionnaire

269 Completed 12-month 
outcome assessment

66 Completed 18-month 
questionnaire

120 Completed 18-month 
outcome assessment

Outcome 
assessments 
(0-several)

Outcome 
assessments 
(0-several)

386 Sent survey materials 875 Referred by PCP
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ity), and 10.6% to level 3 (most complex, likely requir-

ing specialty-level care).

Few level-1 patients were referred to the DPC 

program from sites 3 and 5. In site 3, a pilot study of 

point-of-care PHQ-9 monitoring for all patients whose 

problem list contained depression was in progress during 

the demonstration period, and site clinicians later stated 

that this monitoring protocol was suffi cient in itself for 

management of level-1 patients (data not shown).

Across all 5 sites, clinician use of the program was 

highly variable. A few clinicians made no referrals to 

the DPC program, whereas most referred between 

20 and 60 patients during the demonstration period. 

High-referring clinicians tended to refer patients enter-

ing new treatment episodes, as well as chronically 

depressed patients; others primarily referred complex 

patients with persistent symptoms despite treatment.

The mean number of outcome assessments per 

DPC enrollee was 4.0 (range 1-16), and the mean 

interval between the intake and initial 

follow-up monitoring call was 44.6 days 

(range 7-90 days); between calls 3 and 

4 the mean interval was 67.7 days. The 

average length of each care manager 

telephone call as assessed by time-

motion study was 18.1 minutes (range 0-

50 minutes), with the average length of 

each follow-up monitoring call (obtained 

by excluding the longer intake calls 

from analysis) about 10 minutes. Each 

full-time equivalent care manager could 

handle a caseload of about 300 active 

enrollees. The caseload peaked at 350 

enrollees per care manager, a sustainable 

load for short periods. The 875 patients 

referred to the DPC program represent 

approximately 40% of the total number 

of known depression registry patients at 

the outset of the demonstration, and the 

728 enrolled represented almost 30% of 

the registry.

For the cohort of enrollees complet-

ing 18-month assessment, the mean 

number of outcome assessments was 

higher (about 6.0), but the average length 

of follow-up calls and interval between 

calls was about the same as for the full 

cohort. See the online Supplemental 

Appendix, available at http://annfammed.

org/cgi/content/full/8/5/387/DC1, 

for details. Supplemental Figure 1 

and Supplemental Table 1 (available 

at http://annfammed.org/cgi/content/

full/8/5/387/DC1) display the details of 

the quarterly assessment of core outcomes for the full 

DPC enrollee population.

Baseline Comparisons 
There were no signifi cant differences between DPC 

enrollees active in the program for 18 months and 

usual care patients in baseline demographic variables 

(Table 1). The mean age in both groups was about 46 

years, more than two-thirds were female, and about 

90% were covered by private managed-care or tradi-

tional health insurance plans. The mean PHQ-8 score 

at entry was 10.98 for the DPC enrollees and 9.94 for 

usual care patients. Usual care patients had slightly 

higher rates of comorbid medical problems, particu-

larly diabetes (16.9% vs 10.8%), but this difference did 

not approach statistical signifi cance. One in 3 patients 

had at least 1 comorbid medical problem.

The 2 groups were also similar in terms of his-

tory of depression and current depression treatment 

Table 1. Demographic Comparison of DPC Enrollees and Usual 
Care Patients Completing 18-Month Assessments

Variable
DPC Enrollees

(n = 120)
Usual Care 

(n = 65)
P 

Value

Mean age, y 46.1 46.0 .96a

Female, % 79.2 70.7 .20b

Insurance type, %

Health maintenance organization

Fee for service

Medicare

Other (Medicaid/safety net)

48.7

39.3

9.4

2.6

48.3

40.3

6.5

4.8 .79b

Ethnic/racial minority, % 5.0 6.3 .72b

Self-reported conditions, %

Heart disease 7.5 4.6 .42b

Diabetes 10.8 16.9 .24b

Asthma 12.5 20.0 .17b

Chronic obstructive pulmonary 
disease

5.0 6.2 .74b

Comorbid medical problems, %

0 68.3 61.5

1 25.8 29.2

2 4.2 7.7

3 or more 1.7 1.5 .69b

Known recurrent (>3 episodes) or 
chronic depression, %

65.8 76.6 .18b

Taking antidepressant medication 
before intake/baseline, %

60.8 71.9 .18b

Mean PHQ-8 score at entry 10.98 9.94 .24a

Self-reported lifetime history, % (n = 26) (n = 65)

Bipolar disorderc 15.4 15.6 .98b

Anxiety disorderc 30.8 36.4 .61b

Panic disorderc 19.2 9.2 .17b

DPC = Depression in Primary Care; PHQ = Physician health Questionnaire.

a Assessed using t test.
b Assessed using χ2.
c Available for only the subset of DPC enrollees who completed questionnaires.
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at baseline (Table 1). The proportion with known 

chronic or recurrent depression was high in both 

groups (65.8% vs 76.6%,); although DPC enrollees 

were slightly less likely to be taking antidepressant 

medication at the time of their referral, this difference 

was not signifi cant (60.8% vs 71.9%). Comparable 

data on mental health comorbidities were available 

for the small sample of DPC enrollees (n = 26) who 

completed the same series of 6-month surveys as usual 

care patients, and there were no differences between 

this small number of enrollees and usual care patients 

in the proportion with self-reported lifetime history of 

anxiety disorders or bipolar disorder.

Outcome Comparisons 
All primary outcome comparisons between DPC 

enrollees active in the program at each time point and 

usual care patients favored the DPC enrollees (Table 

2). Mean PHQ-8 scores were lower for DPC enrollees 

than usual care patients at 6 months (7.48 vs 8.70), 12 

months (6.87 vs 8.58), and 18 months (6.89 vs 8.77), 

but only the 12- and 18-month comparisons achieved 

statistical signifi cance (P = .040 and P = .019, respec-

tively). The mean change in PHQ-8 score over each 

6-month interval was more favorable for DPC enrollees 

than usual care patients, although only the baseline to 

6-month comparison reached statistical signifi cance  (–

4.40 vs –1.59, P <.001). Over the full 18 months, DPC 

enrollees had a signifi cantly greater reduction in mean 

PHQ-8 score than usual care patients (–4.17 vs –1.07, P 

<.001). The proportion of DPC enrollees in remission 

was higher than usual care patients at 6 months (43.4% 

vs 33.3%, P = .11), 12 months (52.0% vs 33.9%. P = .012), 

and 18 months (49.2% vs 27.3%, P = .004). Repeating 

this set of comparisons including only the 120 DPC 

enrollees and 65 usual care patients for whom 18-month 

assessments were available yielded an almost identical 

pattern of results (see Supplemental Table 2, available 

online at http://annfammed.org/cgi/content/full/

8/5/387/DC1, for details). The number-needed-to-

treat to achieve remission at 18 months, compared 

with usual care, was 5 (95% CI, 2.8-12.6).

Confi rmatory linear regression, using change in 

PHQ score over 18 months as dependent variable, 

confi rmed that DPC enrollees had signifi cantly more 

reduction in their depressive symptom burden than 

did usual care patients after controlling for age, sex, 

ethnicity, baseline severity, and comorbid medical ill-

ness (see Supplemental Table 3, available online 

at http://annfammed.org/cgi/content/full/8/5/387/

DC1, for details).

DISCUSSION
Our intent in this project was to assess the impact of 

the DPC intervention on the heterogeneous, chroni-

cally depressed patients commonly seen in primary 

care but rarely studied. We wanted to transform care 

management from its focus on short-term results for 

patients entering a new treatment episode to longer 

term results for patients receiving enhanced primary 

care treatment over time, and from intensive, struc-

tured short-term intervention protocols to more fl exi-

ble, low-intensity and longer-term protocols that would 

be sustainable in routine practice con-

ditions. The subjects included in this 

analysis intentionally included a high 

proportion of chronically depressed, 

treatment-resistant patients who have 

other chronic health problems—a rea-

sonable approximation of the real-world 

patients so diffi cult to treat successfully 

in primary care settings.

This study was not designed as a 

controlled clinical trial, and its limita-

tions should be made clear. Clinicians 

and patients could not be randomly 

allocated to intervention or usual care, 

although practices were matched to 

the highest degree possible. The DPC 

intervention itself was heterogeneous. 

Clinicians and patients could make 

extensive use of the care manager for 

active collaborative care, or simply 

use the outcome summary report as a 

rough barometer of treatment response. 

Table 2. Clinical Outcome Comparison for DPC Enrollees and 
Usual Care Patients at 6, 12, And 18 Months

Measure

DPC Enrollees Usual Care P 
Valuen Mean (SD) n Mean (SD)

PHQ-8 score at entry 728 12.00 (5.65) 78 10.42 (5.64) .190a

PHQ-8 score at 6 mo 587 7.48 (5.58) 69 8.70 (5.16) .084a

PHQ-8 score at 12 mo 269 6.87 (5.88) 59 8.58 (5.24) .040a

PHQ-8 score at 18 mo 120 6.89 (5.32) 66 8.77 (4.85) .019a

Change in PHQ scores 
from baseline
Baseline to 6 mo 584 –4.40 (5.71) 68 –1.59 (4.57) <.001a

6 to 12 mo 267 –0.42 (4.92) 58 0.04 (3.86) .430a

12 to 18 mo 113 0.03 (4.77) 57 0.36 (3.97) .650a

Baseline to 18 mo 119 –4.17 (6.37) 65 –1.07 (4.78) <.001a

Patients in remission % %
At 6 mo 587 43.4 69 33.3 .110b

At 12 mo 269 52.0 59 33.9 .012b 
At 18 mo 120 49.2 66 27.3 .004b

DPC = Depression in Primary Care. 

a Assessed using t test. 
b Assessed using χ2; with insurance type = managed care as comparator.
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Patients could actively engage in the care management 

process and develop self-management skills, passively 

complete outcome assessments, or opt out of the pro-

gram completely at any time. Some opted out, then 

returned to the program when symptoms returned. We 

could therefore not calculate a dose of the intervention 

for each patient.

More importantly, it was necessary to go through 

an extensive process to construct and validate roughly 

equivalent intervention and control groups and 

standardize data to carry out outcome comparisons. 

Although we believe that this process was success-

ful, it was not the random allocation process used for 

controlled clinical trials. We could not establish major 

depressive disorder caseness for patients, as they were 

not referred at the beginning of a treatment episode, 

nor did we systematically assess for the presence of 

comorbid mental health problems at the outset of the 

demonstration. Our demographic data suggest, how-

ever, that most patients were chronically depressed 

and had substantial mental health comorbidity, and 

almost all had been included in the UMHS depres-

sion disease registry. Finally, we could not determine 

whether the usual care survey respondents were dif-

ferent in meaningful ways from nonrespondents or 

DPC enrollees, although they seemed similar in the 

limited ways we could assess. These limitations refl ect 

the conscious tradeoff between experimental control 

and real-world generalizability, and our aim was to 

maximize the generalizability of our fi ndings to rou-

tine primary care practice.

Despite these limitations, we believe that our core 

fi ndings are robust. Our results confi rm that this type 

of intervention is feasible and highly effective over 

time. The clinical protocol was successfully introduced 

in 5 primary care sites where change is constant, clini-

cian turnover is high, and workfl ow is highly complex. 

We enrolled patients with chronic depressive symp-

toms despite (in many cases) ongoing treatment, a 

group that is of major clinical importance to primary 

care clinicians. Unlike acute-phase treatment studies, 

the relatively low PHQ-8 scores at baseline in this 

study do not represent minor or mild depression, but 

persistent symptoms despite active treatment. The 

program seemed highly acceptable to patients: 83% 

of those referred completed enrollment, a higher pro-

portion than previously reported for these types of 

interventions,31 and the great majority remained active 

in the program for at least 6 months. The intervention 

itself was effi cient: the combination of fl exible monitor-

ing protocol with low-intensity care management (less 

than 10 minutes per follow-up call) meant that a full-

time care manager could manage a caseload of more 

than 300 enrollees.

Most importantly, the intervention led to sustained 

improvement in core clinical outcomes over the lon-

ger term. Despite adverse patient selection incurred 

by the inclusion of chronically depressed and treat-

ment-resistant patients, the disease-specifi c outcomes 

reported here are comparable to or better than pub-

lished outcomes for interventions focused on acute-

phase treatment. Almost one-half of patients (49.2%) 

met criteria for clinical remission at 18 months, almost 

doubling the remission rate seen in usual care delivered 

in our academic primary care setting (27.3%). The 

mean improvement in reduced-function days during 

the enrollees’ time in the program was more than 36% 

across all sites. Every outcome comparison favored 

DPC enrollees, and the relative impact of the interven-

tion was sustained at 18 months, long after the fre-

quency and intensity of care management support had 

declined. The pattern of results found for the mean 

change in PHQ-8 score for each 6-month interval sug-

gests that enrollees responded to the intervention dur-

ing its more active intake and goal-setting phase, and 

they maintained those gains with less frequent contact 

over the longer term. We conclude that a low-inten-

sity, tailored care management program based on the 

Chronic Care Model can lead to sustainable improve-

ment in care for depression for chronically depressed 

patients found in real-world primary care practices.

All methods developed for this project were 

intended to be transportable to disease management 

programs for other chronic health conditions. By inte-

grating care management tools and personnel across 

several related conditions (eg, depression, diabetes, 

and heart failure), it should be possible to achieve the 

scalability that will make integrated disease manage-

ment feasible in the patient-centered medical home.32-35 

Further analyses of DPC results will compare costs and 

outcomes for subgroups of patients (for example, those 

with and without medical comorbidities), explore the 

direct relationships between intensity of care manage-

ment and clinical outcomes, examine the impact of 

care management on clinician attitudes and practices, 

and patient beliefs, attitudes toward treatment, and 

adherence to treatment over time. The results of these 

analyses should provide valuable guidance to the 

development of chronic care management programs for 

the primary care setting.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/8/5/387.

Key words: Depression; mental health; chronic disease; disease man-
agement; regression analysis  
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