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Background: Depression frequently occurs in combination with
diabetes mellitus, adversely affecting the course of illness.

Objective: To determine whether enhancing care for depression
improves affective and diabetic outcomes in older adults with
diabetes and depression.

Design: Preplanned subgroup analysis of the Improving Mood-
Promoting Access to Collaborative Treatment (IMPACT) random-
ized, controlled trial.

Setting: 18 primary care clinics from 8 health care organizations
in 5 states.

Patients: 1801 patients 60 years of age or older with depression;
417 had coexisting diabetes mellitus.

Intervention: A care manager offered education, problem-solv-
ing treatment, or support for antidepressant management by the
patient’s primary care physician; diabetes care was not specifically
enhanced.

Measurements: Assessments at baseline and at 3, 6, and 12
months for depression, functional impairment, and diabetes self-
care behaviors. Hemoglobin A,. levels were obtained for 293
patients at baseline and at 6 and 12 months.

Results: At 12 months, diabetic patients who were assigned to

intervention had less severe depression (range, 0 to 4 on a check-
list of 20 depression items; between-group difference, -0.43
[95% Cl, —0.57 to —0.29]; P < 0.001) and greater improvement in
overall functioning (range, 0 [none] to 10 [unable to perform
activities]; between-group difference, —0.89 [Cl, —1.46 to —0.32])
than did participants who received usual care. In the intervention
group, weekly exercise days increased (between-group difference,
0.50 day [CI, 0.12 to 0.89 day]; P = 0.001); other self-care be-
haviors were not affected. At baseline, mean (+SD) hemoglobin
A, levels were 7.28% = 1.43%; follow-up values were unaffected
by the intervention (P > 0.2).

Limitations: Because patients had good glycemic control at
baseline, power to detect small but clinically important improve-
ments in glycemic control was limited.

Conclusions: Collaborative care improves affective and func-
tional status in older patients with depression and diabetes; how-
ever, among patients with good glycemic control, such care min-
imally affects diabetes-specific outcomes.
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ajor depression and dysthymic disorder affect 5% to
10% of older adults seen in primary care settings
(1-3). Late-life depression is often chronic or recurrent
(4-06) and is associated with substantial suffering, func-
tional impairment, and diminished health-related quality
of life (7). Diabetes mellitus affects 7.8% of all adults and
almost 1 in 5 of those age 60 years and older (8). Individ-
uals with diabetes mellitus have a 2-fold higher rate of
major depression than those without diabetes (9, 10).
Depression adversely affects the course of coexisting
medical illness, contributing to increased symptom burden,
functional impairment, and mortality (11, 12). For pa-
tients with diabetes mellitus, depression is associated with
decreased glycemic control and increased number of
micro- and macrovascular complications (13, 14). The
mechanism of effect is not understood but may be related
to depression-induced abnormalities in neuroendocrine
and neurotransmitter function or decreased self-care be-
haviors (15-20). Integrating evidence-based depression

care for persons with diabetes may improve both depres-
sion and diabetes outcomes. Three small randomized, con-
trolled trials have studied the effect of treatment for depres-
sion on affective and glycemic outcomes in patients with
depression and diabetes mellitus (21-23). These studies
have consistently shown improvements in affective out-
comes, but effects on glycemic control have been mixed.
Primary care physicians are well positioned to provide
integrated care for depression and diabetes mellitus but
face many barriers. Controlled trials report that treatment
for depression is efficacious in approximately 70% of per-
sons who complete treatment compared with 30% of those
who receive placebo (24). However, these results are diffi-
cult to replicate in routine primary care practice. Barriers
to high-quality care include suboptimal recognition; incon-
sistent treatment with lack of close follow-up and monitor-
ing; and organizational barriers, such as brief visits, poor
integration with specialty mental health care, competing
clinical priorities, and lack of decision support systems
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Context

Many patients have both diabetes and depression. Some
hypothesize that treating depression might improve diabe-
tes outcomes.

Contribution

In this randomized trial, 12 months of depression care
management for depressed patients with diabetes im-
proved depression-related outcomes and increased the
frequency of exercise. However, care management did not
affect diet, diabetes medication adherence, glucose test-
ing, or glycemic control.

Cautions

The study sample had reasonably good diabetes control at
baseline. Whether patients with poorly controlled diabetes
would benefit from depression care is not known.

—The Editors

(25-27). Simple interventions, such as depression screen-
ing and physician education, have little impact on these
barriers and patient outcomes (28-30).

Treatment models that use a depression specialist
working collaboratively with primary care physicians have
shown clinically important improvement in patient out-
comes (31-37). We recently reported robust effects of such
a model for older adults with major depression or dysthy-
mia (37). In this preplanned analysis, we evaluate the ef-
fects on affective and diabetes-specific outcomes. If effec-
tive care for depression also benefits adherence to self-care
regimens, functional status, and other medical illness out-
comes, it would add powerful quality-of-care and eco-
nomic incentives for the dissemination and maintenance of
these models. In addition, if effective care for depression
improves self-care behaviors, it may also positively affect
other chronic medical illnesses with important self-care
components.

For this prespecified subgroup analysis, we focused on
older adults with clinical depression and coexisting diabetes
mellitus. We hypothesized that the collaborative care inter-
vention would improve affective symptoms, functional sta-
tus, self-care behaviors, and glycemic control. In addition,
we hypothesized that effects on glycemic control would be
greatest for patients with baseline hemoglobin A, values of
8.0% or greater.

METHODS

The Improving Mood—Promoting Access to Collabo-
rative Treatment (IMPACT) study is a multisite random-
ized, controlled trial of a collaborative care intervention
program for late-life depression in primary care (37, 38).
Institutional review boards at participating sites approved
study protocols, and all participants gave written informed
consent.
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Patients

Seven study sites representing 8 diverse health care
organizations with a total of 18 primary care clinics in 5
states participated in the study. From July 1999 to August
2001, depressed older adults were recruited through refer-
rals from primary care practitioners and other clinic staff
or through systematic depression screening with a 2-item
depression screener adapted from the Primary Care Evalu-
ation of Mental Disorders (39). Of the 2190 patients re-
ferred to the study, 308 (14%) declined the initial eli-
gibility screening or additional interviews, 54 (3%) had
incomplete initial screenings, and 202 (9%) were ineligible
because they were younger than 60 years of age or they did
not plan to use the participating clinic over the coming 12
months. Of the 32 908 patients approached for screening,
5246 (16%) declined the initial screening or follow-up in-
terviews. A total of 1791 (5%) of the initial screenings were
incomplete and 23 233 (71%) of those screened were not
eligible because they did not have one of the core depres-
sion symptoms (95%) or because of logistic reasons such as
lack of transportation or access to a telephone (5%).

The remaining 1626 (74%) of those referred and 2638
(8%) of those screened completed a computer-assisted
structured clinical interview for Diagnostic and Statistical
Manual of Mental Disorders, fourth edition (DSM-IV), to
assess whether patients met research diagnostic criteria for
major depression or dysthymia (40). Inclusion criteria were
age 60 years or older, plans to use one of the participating
clinics as the main source of general medical care in the
coming year, and a diagnosis of current major depression
or dysthymic disorder according to the structured clinical
interview for DSM-IV. Otherwise eligible persons were ex-
cluded because of a current drinking problem (a score
of =2 on the CAGE questionnaire) (41), a history of bi-
polar disorder or psychosis (38), ongoing treatment with a
psychiatrist, or severe cognitive impairment defined by a
score less than 3 on a 6-item cognitive screener (42). We
identified 2102 eligible older adults with major depression
or dysthymic disorder, of whom 1801 (86%) enrolled in
the study. As part of the structured baseline interview, en-
rolled patients were asked “Has a doctor or another health
care worker diagnosed you with or treated you for high
blood sugar or diabetes in the past 3 years?” The 417 pa-
tients who endorsed this question are the focus of the
diabetes-specific analyses.

After the baseline interview, we randomly assigned
participants to the IMPACT intervention or usual care.
The randomization was stratified by recruitment method
(screening or referral) and clinic. Randomization informa-
tion was contained in a set of numbered, sealed envelopes
for each stratum that were used sequentially for newly
enrolled patients at each clinic (38). Diagnoses were com-
municated to enrolled patients and their primary care
physicians.
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Figure. Flowchart of participants in the trial.

Eligible for depression study
(n=2102)

Incomplete evaluation or
declined participation (n = 301)

Randomly assigned

Assigned to receive usual
care for depression (n = 895)

Patients without
diabetes (n = 683)

Baseline evaluation
Self-care behaviors evaluated (n = 212)
HbA, - values evaluated (n = 147)
Declined to take HbA, . test: 2
No HbA, . values obtained: 63*

3-Month follow-up
Self-care behaviors evaluated (n = 207)*
Respondents: 189
Nonrespondents: 18

6-Month follow-up
Self-care behaviors evaluated (n = 202)*
Respondents: 185
Nonrespondents: 17
HbA, - values evaluated (n = 130)
Declined to take HbA, test or
disenrolled: 7

12-Month follow-up
Self-care behaviors evaluated (n = 200)*
Respondents: 181
Nonrespondents: 19
HbA, - values evaluated (n = 110)
Declined to take HbA, test or
disenrolled: 25

(n =1801)
Assigned to receive intervention
for depression (n = 906)
Patients without
diabetes (n = 701)
Baseline evaluation
Self-care behaviors evaluated (n = 205)
HbA, - values evaluated (n = 146)
Declined to take HbA, . test: 2
No HbA, . values obtained: 57*
Excluded because of Excluded because of
death (n = 5) death (n = 1)
3-Month follow-up
Self-care behaviors evaluated (n = 204)*
Respondents: 183
Nonrespondents: 21
Excluded because of Excluded because of
death (n =5) death (n = 3)
6-Month follow-up
Self-care behaviors evaluated (n = 201)*
Respondents: 182
Nonrespondents: 19
HbA, - values evaluated (n = 128)
Declined to take HbA, test or
disenrolled: 14
Excluded because of Excluded because of
death (n=2) death (n = 8)
12-Month follow-up
Self-care behaviors evaluated (n = 193)*
Respondents: 169
Nonrespondents: 24
HbA, . values evaluated (n = 122)
Declined to take HbA, test or
disenrolled: 12

*Because funding for hemoglobin A, (F6A,,) values was obtained after the trial had begun, some patients were not approached for these values. Neither
baseline nor follow-up hemoglobin A, values were imputed for analysis. TThe analysis includes all participants, except those excluded because of death,
after multiple imputation of unit-level missing data.

Intervention with a depression care manager at the primary care clinic

Patients in the intervention group received a 20- (43, 44). Care managers were nurses or psychologists who
minute educational videotape and a booklet about late-life were trained for the study as a depression clinical specialist
depression and were encouraged to have an initial visit (38, 45). During the initial visit, the depression clinical
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specialist conducted a clinical and psychosocial history, re-
viewed the educational materials, and discussed patient
preferences for depression treatment (antidepressant medi-
cations or psychotherapy). New patients and patients need-
ing treatment plan adjustments were discussed with a su-
pervising team psychiatrist and a liaison primary care
physician during a weekly team meeting. The depression
clinical specialist then worked with the patient and his or
her regular primary care provider to establish a treatment
plan according to an evidence-based treatment algorithm
(38). The IMPACT algorithm suggested an initial choice
of an antidepressant (usually a selective serotonin reuptake
inhibitor) or a course of Problem-Solving Treatment in
Primary Care (PST-PC), which consisted of 6 to 8 brief
sessions of structured psychotherapy for depression, deliv-
ered by the depression clinical specialist in primary care
(46—49). For patients who were already receiving anti-
depressant medications but who were still depressed, the
recommendation for partial responders was to increase the
dose or augment the antidepressant with a trial of PST-
PC; the recommendation for nonresponders was to switch
to a different medication or use a trial of PST-PC. Depres-
sion clinical specialists also encouraged patients to increase
behavioral activation and referred them to additional
health or social services, as clinically indicated. The inter-
vention did not specifically address diabetes mellitus or
other coexisting medical illnesses.

As care managers, depression clinical specialists at-
tempted to follow patients for up to 12 months; they mon-
itored treatment response with the Primary Care Evalua-
tion of Mental Disorders Patient Health Questionnaire
(50) and a Web-based clinical information system (51).
During the acute treatment phase, in-person or telephone
follow-up contacts were suggested at least every other
week. Patients who recovered from depression (=50% re-
duction in the Patient Health Questionnaire score and <3
of 9 symptoms of major depression) were engaged in de-
veloping a relapse prevention plan and were then followed
up with monthly telephone calls by the depression clinical
specialist. For patients who did not respond to initial treat-
ment, a “step 2” treatment plan was developed that could
include augmentation of an antidepressant, a switch to a
different antidepressant, a switch from medications to
PST-PC, or a switch from PST—PC to medications. Team
psychiatrists were encouraged to see patients who had per-
sistent depression for in-person consultations in the pri-
mary care setting. The team again reviewed patients who
did not respond after 10 weeks of step 2 treatment, and
additional treatments such as new medication changes,
psychotherapy, hospitalization, or electroconvulsive ther-
apy were considered.

Data Collection

Trained interviewers who were blinded to treatment
assignment performed computer-assisted telephone inter-
views at 3, 6, and 12 months (38). Response rates were
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90% at 3 months, 87% at 6 months, and 87% at 12
months. Response rates were almost identical for the dia-
betic subgroup (Figure). Because funding for collection of
hemoglobin A, values was obtained after patient recruit-
ment had begun, only 297 patients were approached for
this measure; 293 (99%) agreed, and follow-up rates were
88% at 6 months and 79% at 12 months.

Baseline interviews assessed sociodemographic charac-
teristics, the severity of depressive symptoms by using 20
depression items from the Symptom Checklist—90 (Symp-
tom Checklist—20) (52), diagnoses of major depression or
dysthymia by using the structured clinical interview for
DSM-1V (40), and health-related functional status by us-
ing mental and physical component scores from a 12-item
short form based on the Medical Outcomes Study 36-Item
Short-Form Health Survey (53). Respondents rated their
overall functional impairment in the previous month (in-
cluding physical and emotional health) on a scale from 0
(none) to 10 (unable to perform activities) and indicated
whether they had received a diagnosis or been treated for
any of 10 common chronic medical problems in the pre-
vious 3 years. A modified Chronic Disease Score, ranging
from 0 to 57, was derived from self-reported medication
use to measure overall burden of illness (54, 55). The Cor-
nell Services Index and additional questions about the use
of antidepressants, counseling, or psychotherapy assessed
the use of health services (56). Diabetes self-care, including
the domains of diet, exercise, glucose testing, and diabetes
medication, were determined by using the 12-item Sum-
mary of Diabetes Self-Care Activities scale, augmented by
an item to assess foot care (57). Hemoglobin A, values
were measured at each site by laboratories that used lyo-
philized calibrators, which were standardized to the meth-
od used in the Diabetes Control and Complications Trial

(58).

Outcomes Examined

Dependent variables in our analyses included self-
reported use of antidepressants or psychotherapy, mean
Symptom Checklist—20 depression scores, health-related
functional status, diabetes self-care behaviors, and hemo-
globin A,_ levels. Using a 2-sided « value of 0.05 and a
power of 80%, we calculated that a sample size of 246
persons would be sufficient to detect a difference in hemo-
globin A, _ level of 0.50 percentage point or greater.

Statistical Analysis

We used logistic regression to compare all sociodemo-
graphic and clinical characteristics simultaneously between
patients in the intervention group and patients in the usual
care group (Table 1). Mixed-model repeated-measures
analyses were used to evaluate the effect of the intervention
on diabetes self-management, glycemic control, depression,
health-related functional status, and quality of life. Group
differences in change from baseline for the 3-, 6-, and
12-month follow-up data were modeled with covariate ad-
justment for recruitment method (screening or referral).

www.annals.org
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Table 1. Patient Characteristics*

Characteristic

Female, n (%)
Mean age, y
Married or living with partner, n (%)
Ethnic group, n (%)
White
African American
Hispanic
Other
At least high school graduate, n (%)
Mean annual income, $ (in 7000s)
Depression status (SCID diagnosis), n (%)
Major depression
Dysthymia
Major depression and dysthymia
Mean SCL-20 depression score (range, 0-4) + SD
Positive result on anxiety screening, n (%)
Positive result on cognitive impairment screening, n (%)
Mean chronic disease score
Mean health-related functional impairment (range, 0-10)
Mean mental component score (range, 0-100)
Mean physical component score (range, 0—100)
Mean duration of diabetes mellitus, y
Any antidepressant use in previous 3 months, n (%)
Any specialty mental health visits or psychotherapy in previous
3 months, n (%)
Diabetes treatment, n (%)
Diet only
Oral hypoglycemic agents only
Insulin only
Oral hypoglycemic agents and insulin
Mean hemoglobin A, level, %%

Overall Diabetes Subgroupt
Sample
(n=1801) Usual Care Intervention
(n=212) (n = 205)
1168 (65) 112 (53) 111 (54)
71275 703 =71 70.1 £ 6.9
834 (46) 103 (49) 93 (45)
1388 (77) 133 (63) 132 (65)
222 (12) 39 (18) 46 (22)
138 (8) 33 (16) 21 (10)
53 (3) 73) 6(3)
1425 £ 79 151 = 71 146 = 71
37.2(61.7) 25.6 (22.5) 24.8 (28.4)
306 (17) 27 (13) 24 (12)
542 (30) 61 (28) 59 (29)
953 (53) 124 (59) 122 (59)
1.7 £ 0.6 1.7 £ 0.6 1.7 £ 0.6
518 (29) 61 (29) 51 (25)
638 (35) 78 (37) 79 (39)
54 +3.6 73 *+37 6.8 *+35
4.6 =26 51*24 52+25
423 =73 41374 420=*=75
403 £ 74 38.0 = 6.9 388 +73
NA 11.6 = 10.1 105 95
769 (43) 96 (45) 91 (45)
151 (8) 11 (5) 15 (7)
NA 25 (12) 36 (18)
NA 110 (52) 100 (49)
NA 49 (23) 43 21)
NA 28 (13) 26 (13)
NA 73x15 73x13

* Values expressed with a plus/minus sign are the mean = SD. NA = not available; SCID = structured clinical interview for Diagnostic and Statistical Manual of Mental
Disorders, fourth edition; SCL-20 = 20 depression items from the Symptom Checklist-90.
1t P> 0.2 for differences between usual care and intervention patients among the diabetic subgroup considering all baseline characteristics in a logistic regression analysis.

¥ n =293 for hemoglobin A,_ results: 147 usual care and 146 intervention.

Participating study organization was entered as a fixed ef-
fect in all models. An unstructured within-patients covari-
ance matrix was specified to account for the within-patient
correlation over time. For process of care, depressive symp-
toms, and overall functional status, we used an interaction
term to determine whether intervention effects differed for
diabetic and nondiabetic persons. In the diabetic subgroup,
we tested for an interaction between baseline glycemic con-
trol and treatment assignment, hypothesizing that inter-
vention effects would be greater for patients with decreased
glycemic control at baseline. In this analysis, we adjusted
for baseline depression severity (Symptom Checklist—20)
and glycemic control (hemoglobin A, level = 8.0%) (59).
For the analysis of diabetes self-care behaviors, we used
baseline depression severity (Symptom Checklist—20), dia-
betes treatment, and duration of diabetes as additional co-
variates. Group differences in self-reported use of anti-
depressants or psychotherapy were evaluated by logistic
regression.

We used an extended hot-deck multiple imputation
technique that modifies the predictive mean matching
method to impute item-level missing data (60). The strat-
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egy uses the well-established framework of multiple impu-
tation in which the goal is to integrate the contribution of
missing values into overall estimates of uncertainty (61).
By using hot-deck imputation, imputations were restricted
to values that had been observed in other patients. Rates of
item-level missing data were less than 2% for all variables
discussed in this paper. Rates for unit-level missing data
ranged from 9% to 11% across the follow-up assessments.
A hot-deck multiple imputation procedure based on a
Bayesian bootstrap method, stratifying by propensity
scores, was used to impute unit-level missing data (62).
SAS PROC MI (SAS Institute, Inc., Cary, North Caro-
lina) was used to generate 5 imputed data sets. The results
across 5 imputed data sets were combined by averaging,
and standard errors were adjusted to reflect both within-
imputation variability and between-imputation variability
(61) by using MIANALYZE procedure in Release V8.2 of
the SAS System.

Role of the Funding Sources
The Robert Wood Johnson Foundation, John A.
Hartford Foundation, California Healthcare Foundation,
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and Hogg Foundation funded the study. The sponsors
were not involved in the design of the study; the collection,
analysis, or interpretation of the data; or the decision to
approve the finished manuscript.

REsuLTS

The enrolled persons were clinically and sociodemo-
graphically diverse (Table 1). Fifty-three percent of partic-
ipants met diagnostic criteria for major depression and dys-
thymic disorder, and 29% had positive screening results
for panic disorder or post-traumatic stress disorder. The
mean (=SD) Symptom Checklist—20 depression score was
1.7 £ 0.6, indicating moderate to severe depression. Dur-
ing the preceding 3 months, 43% of participants had taken
an antidepressant, and 8% had seen a mental health pro-
fessional. More than one third (35%) showed some evi-
dence of cognitive impairment.

Compared with the overall sample, diabetic patients
were more likely to be male, to be a member of an ethnic
minority, to have major depression and dysthymia, and to
have a higher Chronic Disease Score. Diabetic persons
were less likely to have completed high school and had
lower mean incomes. Patients reported a mean (=SD) du-
ration of diabetes mellitus of 11.0 %= 9.8 years and were
treated with diet only (15%), oral hypoglycemic medica-
tions only (50%), insulin only (22%), or a combination of
oral hypoglycemic agents and insulin (13%). Glycemic
control was good, as evidenced by a mean (=SD) hemo-
globin A, _ level of 7.28% = 1.37%, which corresponds to
a mean glucose level of approximately 8.8 mmol/L (159
mg/dL). Sociodemographic and clinical characteristics be-
tween the intervention and control groups did not differ
significantly.

Table 2. Depression and Functional Status Outcomes*

Intervention Implementation and Process of Care

Most (98%) of the 906 patients in the intervention
group completed an initial visit with a depression clinical
specialist. These patients worked with a depression clinical
specialist for a mean (£SD) of 9.15 * 6.17 in-person vis-
its and a mean (£SD) of 6.10 £ 5.13 telephone contacts;
11% were seen for a consultation by a team psychiatrist.
Most (80%) had at least one trial of an antidepressant,
and about one third (30%) received a course of PST—
PC. The mean number (=SD) of PST—-PC sessions was
6.34 = 4.26. Treatment rates were nearly identical for in-
tervention patients in the diabetes subgroup.

In the overall sample at all follow-up visits, patients in
the intervention group were significantly more likely to use
antidepressants or psychotherapy than were patients in the
usual care group (82% vs. 61% at 12 months; P < 0.001).
Patients in the intervention group reported antidepressant
use for a mean (£SD) of 6.6 £ 4.9 months of the 12-
month study period compared with a mean (*SD) of
4.6 = 5.2 months for patients in the usual care group (P <
0.001). At all follow-up assessments, intervention patients
were significantly more likely to report a mental health
specialty visit or psychotherapy visit during the previous 3
months (43% vs. 16% at 12 months; 2 < 0.001).

The intervention improved the process of care simi-
larly for patients with diabetes mellitus. At all follow-up
visits, patients in the intervention group were more likely
to use antidepressants or psychotherapy than were patients
in the usual care group (76% vs. 51% at 12 months; P <
0.001). We used an interaction term to determine whether
the intervention varied for diabetic and nondiabetic per-
sons; intervention effects did not differ for antidepressant
use (P> 0.2 at all follow-up visits), the likelihood of men-

Outcome Diabetic Persons (n = 417) Nondiabetic Persons (n = 1384) Interaction
Effect P
Unadjusted Estimates, Between-Group Unadjusted Estimates, Between-Group Value®
Mean = SD Differencet Mean = SD Differencet (95% CI)
(95% CI)
Usual Care Intervention Usual Care Intervention
SCL-20 depression score
(range, 0-4)
Baseline 1.72 = 0.63 1.67 £0.62 —0.03(-0.14t00.09) 1.66 * 0.60 1.69 * 0.60 0.03 (—0.03 to 0.09)
3-mo follow-up 1.51 £ 0.66 124 +0.70 —0.26(-0.40to —0.12) 1.44 = 0.66 1.16 £+ 0.66 —0.28 (—0.36to —0.21) >0.2
6-mo follow-up 1.28 = 0.72 0.93 = 0.67 —0.34 (-0.48 to —0.20) 1.18 = 0.72 0.93 * 0.67 —0.25 (-0.34 to —0.16) >0.2
12-mo follow-up 1.46 * 0.68 1.00 £ 0.68 —0.43(-0.57 to —0.29) 1.37 = 0.67 099 =067 —-038(-0.46t00.30) >0.2
Overall functional impairment
(range, 0-10)
Baseline 5.14 = 2.42 520 +2.46 0.12(-0.35t0 0.59) 4.40 = 2.58 452 +2.68 0.12 (=0.15 to 0.39)
3-mo follow-up 4.79 £ 2.47 427 +2.87 —0.51(—=1.04t0 0.04) 4.41 *=2.69 3.70 £ 2.68 —0.69 (—0.99 to —0.40) >0.2
6-mo follow-up 4.63 +2.70 437 £267 —020(-0.78t00.39) 4.11 £ 2.65 374 €277 —0.35(-0.67 to —0.03) >0.2
12-mo follow-up 490 * 2.63 3.91 £ 276 —0.89 (—=1.46to —0.32) 4.40 =2.75 3.46 +2.80 —0.92 (—=1.25to —0.60) >0.2

* SCL-20 = 20 depression items from the Symptom Checklist-90.
T Mixed-effects linear regression adjusted for recruitment method and study site.

¥ P value for test of interaction between treatment assignment and presence or absence of diabetes mellitus.
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Table 3. Effects on Self-Care Behaviors

Unadjusted Estimates, Mean + SD

Adjusted Analysis for Intervention
vs. Usual Care*

Self-Care Behavior
Usual Care
Followed recommended diet
(range, 1 = always; 5 = never)

Baseline 2.63 £1.23

3-mo follow-up 2.64 =1.12

6-mo follow-up 2.61+1.14

12-mo follow-up 2.54 = 1.04
Took prescribed medication

(range, 1 = always; 5 = never)

Baseline 1.07 = 0.34

3-mo follow-up 1.16 + 0.47

6-mo follow-up 1.23 + 0.61

12-mo follow-up 1.19 + 0.50
Weekly exercise days

Baseline 1.33 £1.30

3-mo follow-up 132 £1.23

6-mo follow-up 1.19 = 1.14

12-mo follow-up 1.10 = 1.09
Weekly glucose testing days

Baseline 4.43 £ 295

3-mo follow-up 474 £2.71

6-mo follow-up 4.78 £ 2.78

12-mo follow-up 4.82*271
Weekly foot inspection days

Baseline 5.04 = 2.73

3-mo follow-up 5.15 + 2.52

6-mo follow-up 533 +2.36

12-mo follow-up 5.46 + 2.26

Intervention Between-Group P Value
Difference (95% ClI)
0.05
2.93 = 1.40 0.26 (—0.05 to 0.57) 0.10
2.58 = 1.23 —0.38 (—=0.71 to —0.05) 0.02
2.69 = 1.26 —0.19 (=0.51 t0 0.12) >0.2
2.57 = 1.08 —0.26 (—0.65 t0 0.12) 0.18
>0.2
1.16 = 0.55 0.05 (—0.05 to 0.15) >0.2
1.13 = 0.41 —0.04 (—0.17 to 0.10) >0.2
1.15 = 0.48 —0.11 (—0.28 to 0.06) 0.20
1.16 = 0.53 —0.01 (=0.18 to 0.15) >0.2
0.001
1.13 £1.20 —0.12 (-0.41 t0 0.16) >0.2
1.12 = 1.05 —0.07 (—0.42 to 0.28) >0.2
123 £1.15 0.08 (—0.27 to 0.43) >0.2
1.41+1.23 0.50 (0.12 to 0.89) 0.01
0.16
3.78 =3.18 —0.54 (=1.17 to 0.09) 0.10
4.35 + 2.86 0.26 (—0.31 t0 0.82) >0.2
427 +2.81 0.25 (—0.39 to 0.89) >0.2
4.16 = 2.88 —0.21 (—1.08 to 0.66) >0.2
>0.2
513 =2.70 —0.04 (-0.66 to 0.58) >0.2
5.59 = 2.35 0.50 (—0.20 to 1.21) 0.16
553 =229 0.14 (—0.51 to 0.80) >0.2
5.84 =212 0.28 (—0.48 to 1.05) >0.2

* Between-group difference at follow-up is calculated as the change over time in intervention group minus the change over time for the usual care group, adjusted for baseline
Symptom Checklist-20 score (20 depression items from the Symptom Checklist-90), diabetes treatment, and hemoglobin A, _ level.

tal health specialty visits, or psychotherapy visits (2> 0.2
at all follow-up visits).

Affective and Functional Status Outcomes

For patients with and without diabetes mellitus, de-
pression was significantly less severe for those in the inter-
vention group (measured by Symptom Checklist-20 de-
pression scores) at all follow-up points (Table 2). Positive
effects on overall health-related functional status appeared
later. No interaction occurred between the intervention
and diabetes status at any time point, indicating that the
intervention produced similar improvements in depressive
symptoms and functional status for participants with and
without diabetes mellitus. By 12 months, patents with
diabetes in the intervention group had significanty im-
proved functioning on the mental (between-group differ-
ence, 2.44 [CI, 0.79 to 4.09]) and physical (between-group
difference, 3.21 [CI, 1.78 to 4.63]) components of the
12-item short form.
Diabetes Self-Care and Hemoglobin A,. Outcomes

We evaluated 5 diabetes self-care behaviors (Table 3):
adherence to a recommended diet; taking prescribed med-
ication; and the mean number of exercise, glucose testing,
and foot inspection days over the previous week. Patients
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in the intervention group showed a significantly greater
increase in exercise days at month 12 (mean difference,
0.50 day; P = 0.01). At baseline, patients reported almost-
perfect adherence to prescribed medication and moderate
adherence to the recommended diet, glucose testing (mean
days [+=SD], 4.1 * 3.1), and foot inspections (mean days
[=SD], 5.1 £ 2.7). Adherence to any of these latter self-
care behaviors was not significantly greater in the patients
in the intervention group compared with patients in the
usual care group. The mean (=SD) hemoglobin A, _ level
decreased from 7.28% * 1.43% to 7.11% = 1.37% at 12
months. Intervention did not affect glycemic control (P >

Table 4. Hemoglobin A, _ Values

Variable Overall Mean Hemoglobin A,
Sample Values + SD, %
Usual Care Intervention
Baseline 7.28 = 1.43 7.30 = 1.54 7.26 =132
(n = 293) (n = 147) (n = 146)
6 months 7.07 £1.27 7.08 = 1.32 7.07 £1.23
(n = 258) (n = 130) (n =128)
12 months 711 £1.37 711 £ 1.42 7.11 £1.33
(n = 232) (n =110) (n =122)
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0.2). We used a treatment by baseline hemoglobin A,
level interaction term to test our hypothesis of greater ef-
fects for patients with hemoglobin A,  levels of 8.0% or
greater at baseline; interaction had no effect (2> 0.2).

Discussion

The IMPACT intervention improved the quality of
depression care, as well as affective and functional status
outcomes in older adults with major depression or dysthy-
mia and coexisting diabetes mellitus. Positive effects on
depressive symptoms appeared early and were similar to
those seen for the IMPACT study sample overall. These
results are encouraging because some trials have found that
chronic medical illness moderates the effectiveness of de-
pression treatments (63). The intervention also improved
overall, mental, and physical functioning, but these effects
were more modest and appeared later. Other studies report
gains in functional status that lag behind improvement in
affective status (64), which suggests that high-quality de-
pression care needs to be sustained beyond acute-phase
treatment to realize these benefits. Because benefits for
symptoms and functional status increased over time, long-
term follow-up should be a priority for future studies.

A major goal of clinicians caring for older adults is to
maximize functioning; thus, gains in overall and physical
function were a welcome intervention effect. These data
suggest that enhancing the quality of depression care for
older adults with multiple chronic illnesses may limit func-
tional decline. The increase in exercise days among patients
in the intervention group may be one mechanism that ex-
plains this finding.

Three short-duration efficacy trials have evaluated the
effects of depression treatment in patients with coexisting
depression and diabetes. All showed positive effects on de-
pression symptoms, but results of diabetes outcomes var-
ied. In a study of 51 patients with major depression and
poorly controlled type 2 diabetes (mean glycosylated he-
moglobin level > 10%), cognitive behavioral therapy plus
diabetes education improved glycosylated hemoglobin lev-
els by more than 1% compared with education alone; how-
ever, glucose monitoring was adversely affected (21). A trial
of nortriptyline for 28 patients with major depression and
diabetes showed no effect on glycemic control or glucose
monitoring, but path analysis showed a negative effect of
nortriptyline on glucose control and power to detect clin-
ically significant differences was limited (22). The third
study evaluated fluoxetine in 60 patients with type 1 or
type 2 diabetes and major depression (23). Improvement
in glycosylated hemoglobin levels was not statistically sig-
nificant; self-care behaviors were not measured. These effi-
cacy trials suggest that depression treatments, with the pos-
sible exception of tricyclic antidepressants, may improve
glycemic control in patients with poorly controlled diabe-
tes. Effects on self-care behaviors have not been adequately
evaluated.
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In our study, intervention effects on diabetes-specific
outcomes were limited. Of 5 self-care behaviors, only ex-
ercise days increased significantly; glycemic control was un-
affected. It is possible that high-quality depression care
does not benefit glycemic control, but we believe that this
conclusion would be premature. Our patients were signif-
icantly older, were less likely to be receiving hypoglycemic
medications, and had much better mean hemoglobin A,
levels at baseline than did patients in other studies that
showed benefits on glycemic control. Second, our measure
of self-care behavior showed ceiling effects for medication
adherence. A revised measure has been developed with im-
proved psychometric properties (65). Third, our interven-
tion did not include any diabetes-specific interventions,
such as diabetes education, that in combination with de-
pression treatment were associated with the largest effect
seen in earlier studies. Achieving clinically important ef-
fects in patients with good baseline glucose control would
probably require an integrated biopsychosocial interven-
tion that addresses both depression and diabetes self-care.

Our study has many strengths, including participation
by 8 diverse health care organizations nationally. These
organizations represent a wide variety of practices and pa-
tients. Although this sample of depressed older adults with
diabetes is a subgroup of the original sample, the IMPACT
study was originally designed to examine effects of an im-
proved depression program on outcomes of comorbid
medical illnesses. The comparison groups were balanced at
baseline with respect to demographic and clinical charac-
teristics. Follow-up rates were high, and the analyses used
intention-to-treat methods. Our study also has several lim-
itations. Although medication use and hemoglobin A, _ val-
ues supported the diagnosis, diabetes mellitus was based on
self-report alone. We carefully evaluated all depression-
specific interventions but did not assess changes in treat-
ment for diabetes. Although unlikely, it is possible that
ongoing treatment for diabetes differed for the intervention
and usual care groups. Finally, our study design may have
biased our comparisons in favor of the usual care group.
Because of ethical concerns, referring providers were noti-
fied if a patient meeting study criterion was assigned to
usual care, possibly resulting in additional depression treat-
ment that would not have occurred in true usual care.
Because providers treated patients in both the intervention
and usual care groups from 1999 to 2002, a “spillover”
effect may have occurred as a result of primary care pro-
viders applying improved skills learned from exposure to
the intervention to the treatment of their usual care
patients.

In summary, the IMPACT model, a collaborative,
stepped-care management intervention, improves depres-
sion and functional status in older adults with coexisting
depression and diabetes but has limited benefit for diabetes
outcomes. Future studies should evaluate integrated care
for depression and diabetes, a model that is conceptually
appealing to clinicians and patients.

www.annals.org



Care Management for Depressed Diabetic Patients IMPROVING PATIENT CARE

From Center for Health Services Research in Primary Care, Durham
Veterans Affairs Medical Center, and Duke University School of Medi-
cine, Durham, North Carolina; University of Washington School of
Medicine and Group Health Cooperative of Puget Sound, Seattle,
Washington; South Texas Veterans Health Care System and University
of Texas Health Science Center, San Antonio, Texas; Central Texas
Veterans Health Care System, Austin, Texas; Indiana University Center
for Aging Research, Regenstrief Institute, Inc., Indianapolis, Indiana;
Kaiser Permanente of Northern California, Oakland, California; and
University of California, Los Angeles, Los Angeles, California.

Disclaimer: The views expressed in this article are those of the authors
and do not necessarily represent the views of the Department of Veterans

Affairs.

Acknowledgments: The authors thank the contributions of the
IMPACT study advisory board (Lydia Lewis; Lisa Goodale, ACSW;
Howard Goldman, MD, PhD; Thomas Oxman, MD; Lisa Rubenstein,
MD, MSPH; Cathy Sherbourne, PhD; Kenneth Wells, MD, MPH);
statistical consultation from Lingqi Tang, PhD; and outstanding pro-
gramming support by Tonya Marmon, MS. The authors also acknowl-
edge the contributions and support of patients, providers, and staff and
the use of resources and facilities at the study coordinating center and at
all participating study sites.

Grant Support: By grants from the Robert Wood Johnson Foundation,
the John A. Hartford Foundation, the California Healthcare Founda-
tion, and the Hogg Foundation.

Potential Financial Conflicts of Interest: Consultancies: ].W. Williams
Jr. (GlaxoSmithKline, Pfizer), E.H.B. Lin (Pfizer, Wyeth); Honoraria:
J.S. Williams Jr. (Pfizer, Wyeth-Ayerst), E.-H.B. Lin (Pfizer, Wyeth);
Grants received: ].\W. Williams Jr. (Eli Lilly, Pfizer), E.M. Hunkeler (Eli
Lilly, Merck & Co., Solvay).

Requests for Single Reprints: John W. Williams, MD, MHSc,
Durham Veterans Affairs Medical Center (152), Center for Health Ser-
vices Research in Primary Care, 508 Fulton Street, Durham, NC 27705.

Current author addresses are available at www.annals.org.

References

1. Oxman TE, Barrett JE, Barrett J, Gerber P. Symptomatology of late-life
minor depression among primary care patients. Psychosomatics. 1990;31:174-80.
[PMID: 2330398]

2. Lyness JM, Caine ED, King DA, Cox C, Yoediono Z. Psychiatric disorders in
older primary care patients. ] Gen Intern Med. 1999;14:249-54. [PMID:
10203638]

3. Schulberg HC, Katon WJ, Simon GE, Rush AJ. Best clinical practice: guide-
lines for managing major depression in primary medical care. ] Clin Psychiatry.
1999;60 Suppl 7:19-26; discussion 27-8. [PMID: 10326871]

4. Alexopoulos GS, Chester JG. Outcomes of geriatric depression. Clin Geriatr
Med. 1992;8:363-76. [PMID: 1600486]

5. Cole MG, Bellavance F. The prognosis of depression in old age. Am ] Geriatr
Psychiatry. 1997;5:4-14. [PMID: 9169240]

6. Schulberg HC, Mulsant B, Schulz R, Rollman BL, Houck PR, Reynolds CF
3rd. Characteristics and course of major depression in older primary care patients.
Int ] Psychiatry Med. 1998;28:421-36. [PMID: 10207741]

7. Unutzer ], Patrick DL, Diehr P, Simon G, Grembowski D, Katon W.
Quality adjusted life years in older adults with depressive symptoms and chronic
medical disorders. Int Psychogeriatr. 2000;12:15-33. [PMID: 10798451]

8. Lamberg L. Treating depression in medical conditions may improve quality of
life. JAMA. 1996;276:857-8. [PMID: 8782622]

www.annals.org

9. Anderson RJ, Freedland KE, Clouse RE, Lustman PJ. The prevalence of
comorbid depression in adults with diabetes: a meta-analysis. Diabetes Care.
2001;24:1069-78. [PMID: 11375373]

10. Carney C. Diabetes mellitus and major depressive disorder: an overview of
prevalence, complications, and treatment. Depress Anxiety. 1998;7:149-57.
[PMID: 9706451]

11. Sullivan MD, LaCroix AZ, Baum C, Grothaus LC, Katon WJ. Functional
status in coronary artery disease: a one-year prospective study of the role of anx-
iety and depression. Am J Med. 1997;103:348-56. [PMID: 9375701]

12. Barefoot JC, Helms M]J, Mark DB, Blumenthal JA, Califf RM, Haney TL,
et al. Depression and long-term mortality risk in patients with coronary artery
disease. Am ] Cardiol. 1996;78:613-7. [PMID: 8831391]

13. de Groot M, Anderson R, Freedland KE, Clouse RE, Lustman PJ. Associ-
ation of depression and diabetes complications: a meta-analysis. Psychosom Med.
2001;63:619-30. [PMID: 11485116]

14. Lustman PJ, Anderson R], Freedland KE, de Groot M, Carney RM, Clouse
RE. Depression and poor glycemic control: a meta-analytic review of the litera-
ture. Diabetes Care. 2000;23:934-42. [PMID: 10895843]

15. Watkins LL, Grossman P. Association of depressive symptoms with reduced
baroreflex cardiac control in coronary artery disease. Am Heart J. 1999;137:
453-7. [PMID: 10047625]

16. Lustman PJ, Griffith LS, Gavard JA, Clouse RE. Depression in adults with
diabetes. Diabetes Care. 1992;15:1631-9. [PMID: 1468296]

17. Krittayaphong R, Cascio WE, Light KC, Sheffield D, Golden RN, Finkel
JB, et al. Heart rate variability in patients with coronary artery disease: differences
in patients with higher and lower depression scores. Psychosom Med. 1997;59:
231-5. [PMID: 9178333]

18. Littlefield CH, Craven JL, Rodin GM, Daneman D, Murray MA, Rydall
AC. Relationship of self-efficacy and binging to adherence to diabetes regimen
among adolescents. Diabetes Care. 1992;15:90-4. [PMID: 1737547]

19. Nachtigall DM, Whooley MA. Depression, self-care, and glycemic control in
patients with diabetes mellitus [Abstract]. ] Gen Intern Med. 1999;14 Suppl
2:57.

20. Marcus MD, Wing RR, Guare J, Blair EH, Jawad A. Lifetime prevalence of
major depression and its effect on treatment outcome in obese type II diabetic
patients. Diabetes Care. 1992;15:253-5. [PMID: 1547681]

21. Lustman PJ, Griffith LS, Freedland KE, Kissel SS, Clouse RE. Cognitive
behavior therapy for depression in type 2 diabetes mellitus. A randomized, con-
trolled trial. Ann Intern Med. 1998;129:613-21. [PMID: 9786808]

22. Lustman PJ, Griffith LS, Clouse RE, Freedland KE, Eisen SA, Rubin EH,
et al. Effects of nortriptyline on depression and glycemic control in diabetes:
results of a double-blind, placebo-controlled trial. Psychosom Med. 1997;59:241-
50. [PMID: 9178335]

23. Lustman PJ, Freedland KE, Griffith LS, Clouse RE. Fluoxetine for depres-
sion in diabetes: a randomized double-blind placebo-controlled trial. Diabetes
Care. 2000;23:618-23. [PMID: 10834419]

24. Williams JW Jr, Mulrow CD, Chiquette E, Noel PH, Aguilar C, Cornell J.
A systematic review of newer pharmacotherapies for depression in adults: evi-
dence report summary. Ann Intern Med. 2000;132:743-56. [PMID: 10787370]
25. Williams JW Jr, Rost K, Dietrich AJ, Ciotti MC, Zyzanski SJ, Cornell J.
Primary care physicians’ approach to depressive disorders. Effects of physician
specialty and practice structure. Arch Fam Med. 1999;8:58-67. [PMID:
9932074]

26. Rost K, Humphrey ], Kelleher K. Physician management preferences and
barriers to care for rural patients with depression. Arch Fam Med. 1994;3:409-
14. [PMID: 8032501]

27. Klinkman MS. Competing demands in psychosocial care. A model for the
identification and treatment of depressive disorders in primary care. Gen Hosp
Psychiatry. 1997;19:98-111. [PMID: 9097064]

28. Kroenke K, Taylor-Vaisey A, Dietrich AJ, Oxman TE. Interventions to
improve provider diagnosis and treatment of mental disorders in primary care. A
critical review of the literature. Psychosomatics. 2000;41:39-52. [PMID:
10665267]

29. Lin EH, Simon GE, Katzelnick D], Pearson SD. Does physician education
on depression management improve treatment in primary care? ] Gen Intern
Med. 2001;16:614-9. [PMID: 11556942]

30. Pignone MP, Gaynes BN, Rushton JL, Burchell CM, Orleans CT, Mulrow

15 June 2004 | Annals of Internal Medicine | Volume 140 ®* Number 121023



IMPROVING PATIENT CARE | Care Management for Depressed Diabetic Patients

CD, et al. Screening for depression in adults: a summary of the evidence for the
U.S. Preventive Services Task Force. Ann Intern Med. 2002;136:765-76.
[PMID: 120201406]

31. Katon W, Von Korff M, Lin E, Walker E, Simon GE, Bush T, et al.
Collaborative management to achieve treatment guidelines. Impact on depression
in primary care. JAMA. 1995;273:1026-31. [PMID: 7897780]

32. Katon W, Von Korff M, Lin E, Simon G, Walker E, Bush T, et al.
Collaborative management to achieve depression treatment guidelines. J Clin
Psychiatry. 1997;58 Suppl 1:20-3. [PMID: 9054905]

33, Wells KB, Sherbourne C, Schoenbaum M, Duan N, Meredith L, Unutzer
J, et al. Impact of disseminating quality improvement programs for depression in
managed primary care: a randomized controlled trial. JAMA. 2000;283:212-20.
[PMID: 10634337]

34. Simon GE, VonKorff M, Rutter C, Wagner E. Randomised trial of moni-
toring, feedback, and management of care by telephone to improve treatment of
depression in primary care. BMJ. 2000;320:550-4. [PMID: 10688563]

35. Hunkeler EM, Meresman JF, Hargreaves WA, Fireman B, Berman WH,
Kirsch AJ, et al. Efficacy of nurse telehealth care and peer support in augmenting
treatment of depression in primary care. Arch Fam Med. 2000;9:700-8. [PMID:
10927707]

36. Katzelnick DJ, Simon GE, Pearson SD, Manning WG, Helstad CP, Henk
H]J, et al. Randomized trial of a depression management program in high utilizers
of medical care. Arch Fam Med. 2000;9:345-51. [PMID: 10776363]

37. Unutzer J, Katon W, Callahan CM, Williams JW Jr, Hunkeler E, Harpole
L, et al. Collaborative care management of late-life depression in the primary care
setting: a randomized controlled trial. JAMA. 2002;288:2836-45. [PMID:
12472325]

38. Unutzer J, Katon W, Williams JW Jr, Callahan CM, Harpole L, Hunkeler
EM, et al. Improving primary care for depression in late life: the design of a
multicenter randomized trial. Med Care. 2001;39:785-99. [PMID: 11468498]
39. Spitzer RL, Williams JB, Kroenke K, Linzer M, deGruy FV 3rd, Hahn SR,
et al. Utility of a new procedure for diagnosing mental disorders in primary care.
The PRIME-MD 1000 study. JAMA. 1994;272:1749-56. [PMID: 7966923]
40. Williams JB, Gibbon M, First MB, Spitzer RL, Davies M, Borus J, et al.
The Structured Clinical Interview for DSM-III-R (SCID). II. Multisite test-retest
reliability. Arch Gen Psychiatry. 1992;49:630-6. [PMID: 1637253]

41. Mayfield D, McLeod G, Hall P. The CAGE questionnaire: validation of a
new alcoholism screening instrument. Am ] Psychiatry. 1974;131:1121-3.
[PMID: 4416585]

42. Callahan CM, Unverzagt FW, Hui SL, Perkins AJ, Hendrie HC. Six-item
screener to identify cognitive impairment among potential subjects for clinical
research. Med Care. 2002;40:771-81. [PMID: 12218768]

43. Harpole L, Steffens D, Saur C, Unutzer J. Making an IMPACT: Improving
Care for Late Life Depression. Durham, NC: Duke Univ Media Group; 1999.
44. Oishi S, Unutzer ], and the IMPACT Study Investigators. Making an
IMPACT on Late Life Depression. Working with Your Health Care Team. Los
Angeles: Center for Health Services Research, UCLA Neuropsychiatric Institute;
1999.

45. Saur CD, Harpole LH, Steffens DC, Fulcher CD, Porterfield Y,
Haverkamp R, et al. Treating depression in primary care: an innovative role for
mental health nurses. Journal of the American Psychiatric Nurses Association.
2002;8:159-67.

46. Hegel MT, Arean PA. Problem-Solving Treatment for Primary Care (PST-
PC): A Treatment Manual for Depression. Hanover, NH: Dartmouth Univer-
sity, 2003.

47. Arean PA, Hegel MT, Unutzer J. Problem-Solving Therapy for Older Pri-
mary Care Patients: Maintenance Group Manual for Project IMPACT. Los An-

1024 |15 June 2004 [ Annals of Internal Medicine | Volume 140 ®* Number 12

geles: University of California, Los Angeles; 1999.

48. Arean PA, Hegel MT, Unutzer J. Problem-Solving Treatment in Primary
Care: Addendum to PST-PC Treatment Manual for Project IMPACT. Los An-
geles, University of California, Los Angeles; 1999.

49. Mynors-Wallis LM, Gath DH, Day A, Baker F. Randomised controlled trial
of problem solving treatment, antidepressant medication, and combined treat-
ment for major depression in primary care. BMJ. 2000;320:26-30. [PMID:
10617523]

50. Spitzer RL, Kroenke K, Williams JB. Validation and utility of a self-report
version of PRIME-MD: the PHQ primary care study. Primary Care Evaluation
of Mental Disorders. Patient Health Questionnaire. JAMA. 1999;282:1737-44.
[PMID: 10568646]

51. Unutzer J, Choi Y, Cook IA, Oishi S. A web-based data management system
to improve care for depression in a multicenter clinical trial. Psychiatr Serv. 2002;
53:671-3, 678. [PMID: 12045303]

52. Derogatis LR, Lipman RS, Rickels K, Uhlenhuth EH, Covi L. The Hop-
kins Symptom Checklist (HSCL): a self-report symptom inventory. Behav Sci.
1974;19:1-15. [PMID: 4808738]

53. Ware ] Jr, Kosinski M, Keller SD. A 12-Item Short-Form Health Survey:
construction of scales and preliminary tests of reliability and validity. Med Care.
1996;34:220-33. [PMID: 8628042]

54. Von Korff M, Wagner EH, Saunders K. A chronic disease score from
automated pharmacy data. J Clin Epidemiol. 1992;45:197-203. [PMID:
1573438]

55. Perkins AJ, Kroenke K, Unutzer J, Katon W, Williams JW Jr, Hope C,
Callahan CM. Measuring comorbidity: predictive validity of common measures
in a cohort of vulnerable older adults. Medical Care. [In press].

56. Meyers BS, Sirey ], Bruce ML. Who goes where? Clinical and sociodemo-
graphic predictors of service site in mental health outpatients. Washington, DC:
Poster presented at the National Institute of Mental Health Conference on Im-
proving the Condition of People with Mental Illness. 5 September 1997.

57. Toobert DJ Glasgow RE, ed. Assessing diabetes self-management: The sum-
mary of diabetes self-care activities questionnaire. In: Handbook of Psychology
and Diabetes: A Guide to Psychological Measurement in Diabetes Research
Management. London: Hardwood Academic Publishers; 1994.

58. Feasibility of centralized measurements of glycated hemoglobin in the Dia-
betes Control and Complications Trial: a multicenter study. The DCCT Re-
search Group. Clin Chem. 1987;33:2267-71. [PMID: 3319291]

59. Littell RC, Milliken GA, Stroup WW, Wolfinger RD. SAS System for
Mixed Models. Cary, NC: SAS Institute, Inc.; 1996.

60. Little RJA. Missing data adjustments in large surveys. Journal of Business and
Economic Statistics. 1988;6:287-301.

61. Rubin DB. Multiple Imputation for Non-response and Uncertainty in Im-
puted Values. New York: ] Wiley; 1987.

62. Lavori PW, Dawson R, Shera D. A multiple imputation strategy for clinical
trials with truncation of patient data. Stat Med. 1995;14:1913-25. [PMID:
8532984]

63. Katon W, Russo J, Frank E, Barrett J, Williams JW Jr, Oxman T, et al.
Predictors of nonresponse to treatment in primary care patients with dysthymia.
Gen Hosp Psychiatry. 2002;24:20-7. [PMID: 11814530]

64. Rost K, Nutting P, Smith JL, Elliott CE, Dickinson M. Managing depres-
sion as a chronic disease: a randomised trial of ongoing treatment in primary care.
BM]J. 2002;325:934. [PMID: 12399343]

65. Toobert DJ, Hampson SE, Glasgow RE. The summary of diabetes self-care
activities measure: results from 7 studies and a revised scale. Diabetes Care. 2000;

23:943-50. [PMID: 10895844]

www.annals.org



APPENDIX: STUDY PARTICIPATING SITES AND THE
IMPACT INVESTIGATORS

The study participating sites are Duke University, Durham,
NC; The South Texas Veterans Health Care System, San Anto-
nio, TX; The Central Texas Veterans Health Care System, Aus-
tin, TX; The San Antonio Preventive and Diagnostic Medicine
Clinic, San Antonio, TX; Indiana University School of Medicine,
Indianapolis, IN; Health and Hospital Corporation of Marion
County, Indianapolis, IN; Group Health Cooperative of Puget
Sound in cooperation with the University of Washington, Seat-
tle, WA; Kaiser Permanente of Northern California, Oakland
and Hayward, CA; Kaiser Permanente of Southern California,
San Diego, CA; and Desert Medical Group, Palm Springs, CA.

The IMPACT investigators are Patricia Arean, PhD (Co-
Principal Investigator [PI]); Thomas R. Belin, PhD; Noreen
Bumby, DO; Christopher Callahan, MD (PI); Paul Ciech-
anowski, MD, MPH; Ian Cook, MD; Jeffrey Cordes, MDj;
Steven R. Counsell, MD; Richard Della Penna, MD (Co-PI);
Jeanne Dickens, MD; Michael Getzell, MD; Howard Goldman,
MD, PhD; Lydia Grypma, MD (Co-PI); Linda Harpole, MD,
MPH (PI); Mark Hegel, PhD; Hugh Hendrie, MB, ChB, DSc
(Co-PI); Polly Hitchcock Noel, PhD (Co-PI); Marc Hoffing,
MD (PI), MPH; Enid M. Hunkeler, MA (PI); Wayne Katon,
MD (PI); Kurt Kroenke, MD; Stuart Levine, MD, MHA (Co-
PI); Elizabeth H.B. Lin, MD, MPH (Co-PI); Tonya Marmon,

www.annals.org

MS; Eugene Oddone, MD, MHSc (Co-PI); Sabine Oishi,
MSPH; R. Jerome Rauch, MD; Michael Sands, MD; Michael
Schoenbaum, PhD; Rik Smith, MD; David C. Steffens, MD,
MHS.; Christopher A. Steinmetz, MD; Linggi Tang, PhD; Iva
Timmerman, MD; Jiirgen Uniitzer, MD, MPH (PI); John W.
Williams Jr., MD, MHS (PI); Jason Worchel, MD; and Mark
Zweifach, MD.

Current Author Addresses: Dr. Williams: Center for Health Services
Research in Primary Care, HSR&D (Building 6), 508 Fulton Street,
Durham, NC 27705.

Drs. Katon and Uniitzer: Department of Psychiatry, University of Wash-
ington, Box 356560, 1959 NE Pacific, Seattle, WA 98195.

Dr. Lin: Center for Health Studies, Group Health Cooperative, 1730
Minor Avenue #1600, Seattle, WA 98101.

Drs. Noel and Cornell: South Texas Veterans Health Care System, 7400
Merton Minter Boulevard, San Antonio, TX 78229.

Dr. Worchel: Central Texas Veterans Health Care System, 2901 Mon-
topolis, Austin, TX 78741.

Dr. Harpole: Duke University Medical Center, 3024 Pickett Road,
Durham, NC 27705.

Ms. Fultz: Regenstrief Institute, Inc., 1050 Wishard Boulevard, RG 6,
Indianapolis, IN 46202.

Ms. Hunkeler: Division of Research, Kaiser Permanente—Northern Cal-
ifornia, 3505 Broadway, 7th Floor, Oakland, CA 94611.

Ms. Mika: University of Texas Health Science Center, 7703 Floyd Curl
Drive, San Antonio, TX 78229.

15 June 2004 | Annals of Internal Medicine | Volume 140 ® Number 12 | W-61



