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Recent epidemiologic studies have found that most patients with mental illness are seen exclusively in primary care medicine. These

patients often present with medically unexplained somatic symptoms and utilize at least twice as many health care visits as controls. There

has been an exponential growth in studies in this interface between primary care and psychiatry in the last 10 years. This special section,
edited by Wayne J. Katon, MD., will publish informative research articles that address primary care-psychiatric issues.
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Abstract

Background: Depression is common in older adults and often coexists with multiple chronic diseases, which may complicate its diagnosis
and treatment.

Objective: To determine whether or not the presence of multiple comorbid medical illnesses affects patient response to a multidisciplinary
depression treatment program.

Design, Setting and Participants: Preplanned analyses of Improving Mood-Promoting Access to Collaborative Treatment (IMPACT), a
randomized controlled trial of 1801 depressed older adults (=60 years), which was performed at 18 primary care clinics from eight health
care organizations in five states across the United States from July 1999 to August 2001.

Intervention: Intervention patients had access for up to 12 months to a depression care manager, supervised by a psychiatrist and a primary
care expert, who offered education, care management and support of antidepressant management by the patient’s primary care physician, or
provided brief psychotherapy (Problem-Solving Treatment in Primary Care).

Measurements: Depression, quality of life (QOL; scale of 0—10) and mental health component score (MCS) of the Short-Form 12 assessed
at baseline, 3, 6 and 12 months.

Results: Patients suffered from an average of 3.8 chronic medical conditions. Although patients with more chronic medical conditions had
higher depression severity at baseline, the number of chronic diseases did not affect the likelihood of response to the IMPACT intervention
when compared to care as usual. Intervention patients experienced significantly lower depression during all follow-up time points as
compared with patients in usual care independent of other comorbid illnesses (P <.001). Intervention patients were also more likely to
experience substantial response (at least a 50% reduction in depressive symptoms) regardless of the number of comorbidities, to experience
improved MCS-12 scores at 3 and 12 months, and to experience improved QOL.

Conclusions: The presence of multiple comorbid medical illnesses did not affect patient response to a multidisciplinary depression treatment
program. The IMPACT collaborative care model was equally effective for depressed older adults with or without comorbid medical illnesses.
Published by Elsevier Inc.
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1. Introduction

Major depression and dysthymia affect between 5% and
10% of older adults who are seen in the outpatient setting
[1-3]. As compared with younger patients, older adults
often suffer from multiple coexisting chronic diseases,
which can complicate the diagnosis and treatment of
depression in the elderly. The adverse effects of depression
and chronic medical conditions on functioning are additive
[4] and are associated with increased health care costs [5].

It is well established that depression adversely affects
outcomes from chronic medical conditions. Patients with
coronary artery disease and comorbid depression have
functional disability [6], poorer outcomes following coronary
artery bypass surgery [7], a worse prognosis following an
episode of unstable angina [8] and increased mortality [9] as
compared to those without depression. The biologic rationale
for increased vulnerability of depressed patients with
coronary artery disease is thought to be a manifestation of
hypothalalmic—pituitary—adrenocortical axis hyperactivity,
decreased heart rate variability and changes in platelet
receptor function [10]. Depression is also associated with
worse glycemic control in diabetics [11] and is a risk factor
for the development of stroke [12].

Although prior research had suggested that treatment of
depression in late life is not very effective [13], recent
studies have demonstrated that depression symptomatology
can be successfully treated in older adults [14,15]. How
effective treatment is in older patients with medical comor-
bid illnesses is not clear. Many trials of antidepressants in
psychiatric settings have explicitly excluded patients with
significant medical and psychiatry comorbidity [16], or
accepted those with only stable chronic disease [14]. The
few studies, which have included patients with comorbid
medical illness, have suggested that treatment for depression
may be less effective than for those without comorbid
medical illness [17-21].

A recent study [22,23] of a disease management model
for the treatment of depression in 1801 older adults in the
primary care setting was successful at improving outcomes.
Because enrollment criteria did not exclude patients with
multiple medical illnesses, we have a unique opportunity to
determine whether or not comorbid medical illness modu-
lates the effectiveness of depression treatment in this
intervention trial. To address the effect of comorbid medical
illness on patient outcomes, we analyzed data from the
Improving Mood-Promoting Access to Collaborative Treat-
ment (IMPACT) trial of collaborative care management of
depression to assess if increasing comorbid medical illness
negatively affects response to a successful depression
intervention.

2. Methods

The IMPACT study was conducted at 18 participating
primary care clinics belonging to seven study sites across

the United States. At one site, two different healthcare
organizations participated in the study, resulting in a total of
eight different health care organizations. Participating
organizations include two staff-model health maintenance
organizations (HMOs), two regions of a large group-model
HMO, the Department of Veterans Affairs, two university-
affiliated primary care systems and one private practice
physician group. Each institution’s review board approved
the study procedures and all participants gave written
informed consent. A total of 1801 participants were enrolled
in the study. A detailed description of the sites, recruitment
procedures, overall sample and intervention outcomes are
described in early publications [22,23].

Study inclusion criteria include age of 60 years or older,
current major depression or dysthymia diagnosed by a
Structured Clinical Interview based upon the Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition
(SCID) [24,25], and plans to use one participating primary
care clinic as the main source of general medical services for
the coming year. Exclusion criteria include history of
bipolar disorder or psychosis, ongoing treatment by a
psychiatrist, current drinking problems [26], severe cogni-
tive impairment [27] or acute risk of suicide. Baseline, 3-, 6-
and 12-month data were utilized for the preplanned analyses
described in this paper.

2.1. Intervention

Intervention participants received depression care man-
agement by a depression clinical specialist (DCS) who was
either a nurse or psychologist working in the primary care
setting, who collaborated with the patient, his primary care
physician, a liaison primary care expert and a psychiatrist.
The DCS conducted a psychosocial history, provided
education and behavioral activation and helped patients
identify treatment preferences. Treatment options included
antidepressant medications prescribed by the patients’
primary care provider, or six to eight sessions of psycho-
therapy designed for primary care, namely, Problem-
Solving Treatment [28-32], which was delivered by the
DCS. A stepped-care algorithm was utilized to guide
treatment [23]. The DCS met weekly with the supervising
psychiatrist and the liaison primary care physician to
monitor progress and adjust treatment plans as needed.
Patients had either weekly or biweekly contact with the
DCS during the acute treatment phase and less frequently
(monthly) once symptoms remitted. Contacts were either in
person or by telephone.

2.2. Data collection

Baseline interviews were conducted by trained lay
interviewers using structured computerized interviews.
Follow-up interviews were conducted by a trained telephone
survey research group using computer-assisted telephone
interviews. All interviewers were blind to study assignment.
Survey response rates were 90% at 3 months, 87% at 6
months, and 83% at 12 months.
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Baseline interviews captured sociodemographic charac-
teristics, severity of depressive symptoms via the mean
score of the 20 depression items from the Symptom
Checklist-90 (SCL-20) [33], SCID [24,25] diagnosis of
major depression or dysthymia, overall quality of life
(QOL) on a 0-10 scale and the mental component score
(MCS) of the Short-Form 12 (SF12) [34]. The component
scores range from 0 to 100 with lower scores indicating
poorer functional status. Cognitive impairment was
assessed using a six-item cognitive screener derived from
the minimental status examination [27]. The presence of
panic attacks in the past 4 weeks was measured [35] as was
neuroticism with a subscale of the NEO [36]. Additional
questions were asked about the use of antidepressant
medication, counseling or psychotherapy in the 3 months
prior to enrollment.

A history of diagnosis or treatment for common chronic
medical problems over the prior 3 years was determined by
the baseline survey. Conditions were collapsed into 11
general categories that were selected to represent the most
common or significant chronic medical conditions in older
adults. These included asthma, emphysema or chronic
bronchitis (chronic lung disease); high blood pressure or
hypertension (hypertension); high blood sugar or diabetes
(diabetes); arthritis or rheumatism (arthritis); loss of hearing
or vision (sensory deficit); cancer — excluding skin cancer
(cancer); neurological condition such as epilepsy, seizures,
Parkinson’s disease or stroke (neurological disease); heart
disease such as angina, heart failure or valve problems

Table 1
Patient characteristics

(cardiac disease); chronic back problems, headache or other
chronic pain problems (chronic pain); stomach ulcer,
chronic inflamed bowel, enteritis or colitis (gastrointestinal
disease); chronic problems with urination, chronic bladder
infections or prostate problems, incontinence or inability to
hold your urine (urologic). Skin cancer was excluded from
the total count due to presumptive lack of chronicity. A
summary score was created for each participant representing
the total number of chronic diseases.

Additionally, we calculated a chronic disease score (CDS)
[37,38], which is based upon the number of prescribed
medications. This score increases with the number of
different chronic diseases inferred from the subject’s
medication profile. In this study, we utilized two different
weighting systems, one that predicted health care costs and
one that predicted mortality [39]. The two weighting systems
of the CDS essentially produced the same result as the
simple disease count; therefore, for ease of interpretation and
adaptability to clinical scenarios, we chose to present the
results utilizing simple disease counts.

2.3. Outcomes examined

In this study, we examined five different outcomes. The
continuous outcomes included the SCL-20, the MCS, and
the QOL. All were assessed at baseline, 3, 6 and 12 months.
The dichotomous outcomes included complete remission of
depressive symptoms (SCL score <0.5) [40] and treatment
response (=50% decrease in SCL-20 from baseline).
Remission was assessed at all four time points while

Sample characteristics All (N=1801)

Usual care (n=895) Intervention (n=906) Group test P value

Female 1168 (64.9)
Mean (S.D.) age, years 71.2 (7.5)
Marital status
Married or living with partner 834 (46.3)
Divorced/separated/never married 521 (28.9)
Widowed 446 (24.8)
Ethnic background
Caucasian/White 1388 (77.1)
African American/Black 222 (12.3)
Other 191 (10.6)
Education
Less than high school graduate 347 (19.2)
High school graduate or GED 408 (22.7)
Some college 637 (35.4)
College graduate/graduate degree 409 (22.7)
Depression status (SCID diagnosis)
Major depression 306 (17.0)
Dysthymia 542 (30.1)
Major depression and dysthymia 953 (52.9)
Two or more prior episodes of depression 1274 (70.7)
Mean (S.D.) SCL-20 depression score (range, 0—4) 1.7 (0.6)
Positive result on anxiety screener 518 (28.7)
Mean (S.D.) NEO neuroticism scale 22.5(5.2)
Mean (S.D.) physical component score (PCS-12) 40.3 (7.4)
Any depression treatment in lifetime 1189 (66.0)

587 (65.6) 581 (64.1) 52
714 (7.6) 71.0 (7.4) 33
23
432 (48.3) 401 (44.3)
248 (27.7) 273 (30.1)
215 (24.0) 232 (25.6)
16
679 (75.9) 709 (78.2)
108 (12.1) 114 (12.6)
107 (12.0) 83 (9.2)
34
170 (18.9) 177 (19.5)
209 (23.4) 199 (22.0)
327 (36.6) 309 (34.2)
189 (21.1) 221 (24.3)
35
146 (16.3) 160 (17.7)
283 (31.6) 259 (28.6)
466 (52.1) 487 (53.7)
632 (70.6) 642 (70.9) .90
1.7 (0.6) 1.7 (0.6) 75
260 (29.0) 258 (28.5) 79
22.5 (5.3) 22.5(5.2) 88
40.1 (7.4) 40.4 (7.4) 35
577 (64.5) 611 (67.5) 19

Values are N (%) unless otherwise indicated.

The numbers presented in this table are based on the multiple imputed data sets and are subject to rounding discrepancies.
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response is only examined at the three follow-up time points
because it reflects a change at each point from baseline.

2.4. Analyses

We conducted ¢ tests or chi-square tests to compare
demographic and clinical characteristics of intervention and
usual-care patients at baseline (Table 1) and to compare
frequency of chronic medical illnesses between the groups
(Table 2). Analysis of variance was used to test the
association between the numbers of medical comorbidities
and depression status by diagnosis. For all continuous
outcome variables, we fit linear mixed-effects models (PROC
MIXED in SAS) including fixed and random effects. In all of
the mixed-effects models, we treated time as a categorical
variable, and we used an unstructured covariance to account
for the within-subject correlation over time. Unadjusted
models simply included the fixed effects of time, treatment
group, number of chronic diseases as well as all two-way and
the three-way interaction term. We used predicted values
from the model to examine the relationship between
treatment group, number of chronic diseases and time. We
plotted expected SCL-20, MCS-12 and QOL trajectories for

Table 2
Self-report of chronic medical conditions treated or diagnosed within past
3 years

Usual care® Intervention® P value®

Mean number of 3.8 (1.9) 3.7 (1.9) .65
comorbidities® (S.D.)

Asthma, emphysema 188 (21.0) 232 (25.6) .02
or chronic bronchitis

High blood pressure 516 (57.6) 527 (58.2) .82
or hypertension

High blood sugar 214 (23.9) 204 (22.5) .50
or diabetes

Arthritis or rheumatism 495 (55.4) 506 (55.8) .83

Loss of hearing or vision 511 (57.1) 484 (53.4) 12

Cancer diagnosed 47 (5.3) 58 (6.4) 31
or treated in the last 3 years
(excluding skin cancer)

A neurological condition 67 (7.5) 84 (9.3) 18
such as epilepsy, seizures,
Parkinson’s disease or stroke

Heart disease such as angina, 261 (29.1) 236 (26.0) 15
heart failure or valve problems

Chronic back problems, 517 (57.7) 506 (55.9) 43
headache or other chronic
pain problems

Stomach ulcer, 197 (22.0) 180 (19.9) 28

chronic inflamed bowel,
enteritis or colitis
Chronic problems with urination, 349 (39.0)
chronic bladder infections
(prostate problems),
incontinence or inability
to hold your urine

348 (38.5) .80

? Unless otherwise indicated, data reported are the percentage of usual
care (intervention) subjects having the specified comorbidity.

® Comparing differences across intervention conditions for multiple
imputed data sets.

¢ Number of comorbidities excludes cancer if it was skin cancer.

patients with either two or five chronic diseases, as these
represented the first and third quartiles of this variable.
Adjusted models included a number of other covariates of
interest, including site, age, race, gender, education, marital
status, type of depression, anxiety, NEO neuroticism score,
physical component score of the SF12 (PCS-12) and any
depression treatment in lifetime. For each of these covariates
we explored their interactions with time and included those
higher-level terms if they were statistically significant.

For the two dichotomous outcomes, we utilized a
population-average generalized estimating equation (GEE)
model, with an unstructured covariance matrix. Similar to the
mixed-effects models, we ran both unadjusted and adjusted
models. Adjusted models included the baseline effects of age,
race, gender, education, marital status, type of depression,
anxiety, NEO neuroticism score, PCS-12 and any depression
treatment in lifetime. All GEE models were fit using PROC
GENMOD in SAS version 8.2 (SAS Institute, Cary, NC).

In this study, missing data occurred at both the item and
subject level. We used an extended hot deck multiple
imputation technique that modifies the predictive mean
matching method to impute item-level missing data [41—
43]. Rates of item-level missing data were less than 2% for all
variables discussed in this paper. Although there were no
significant differences in the completion rate of follow-up
interviews between the intervention and usual-care groups,
we found somewhat different predictors of follow-up
response in intervention and usual-care patients. We used
an approximate Bayesian bootstrap multiple imputation
method [44] to impute subject-level missing data at baseline
and each follow-up. Imputations were conducted separately
in the intervention and usual-care groups. Using Rubin’s [43]
rules, the results across five imputed data sets were combined
by averaging, and standard errors were adjusted to reflect
both within-imputation variability and between-imputation
variability.

3. Results

The enrolled sample of 1801 patients was ethnically and
clinically diverse (Table 1). The majority of patients had
suffered from two or more prior episodes of depression in the
past and had received depression treatment in the past.
Evaluation of intervention and control groups demonstrated
no statistically significant difference between the two groups
at baseline. On average, patients suffered from 3.8 chronic
medical conditions, in addition to depression (Table 2).
The average number comorbidities for those with major
depression only, dysthymia only and major depression and
dysthymia was 3.4, 3.6 and 3.9, respectively (P<.0001).
More than 50% of patients suffered from high blood pressure,
arthritis, loss of hearing or vision, or chronic pain. Although
the overall mean number of comorbidities was equivalent
between intervention and control patients, intervention
patients were more likely to suffer from lung disease in the
past 3 years.
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Table 3
Clinical outcomes

Unadjusted model estimates

Adjusted analysis for intervention vs. usual care

Usual care Intervention

Between-group difference

Number of comorbidities

Number of comorbidities

Number of comorbidities

Low High Low High Low*® High® T P value®

SCL-20 depression score (range, 0—4)

Baseline 1.57 1.75 1.62 1.73 0.02 —0.01 —0.74 46

3-Month follow-up 1.34 1.54 1.11 1.23 -0.25 -0.29 —0.39 .69

6-Month follow-up 1.10 1.28 0.87 0.98 —0.25 —0.29 —0.23 .82

12-Month follow-up 1.29 1.46 0.90 1.06 —0.40 —0.38 0.76 A5
MCS-12 (SF12 mental health component score)

Baseline 42.49 41.93 42.74 42.13 0.42 0.30 —0.24 .81

3-Month follow-up 44.45 4438 46.04 45.82 1.63 1.43 —0.11 91

6-Month follow-up 45.13 45.07 45.76 45.10 0.56 0.09 —0.51 .61

12-Month follow-up 45.03 44.56 46.55 45.90 1.57 1.29 —0.21 .83
Overall QOL in past month (range, 0-10)

Baseline 5.70 5.08 5.50 5.24 —0.16 0.16 2.28 .02

3-Month follow-up 6.10 5.49 6.56 5.97 0.49 0.48 —1.65 .10

6-Month follow-up 6.17 5.57 6.51 6.00 0.35 0.42 —1.31 .19

12-Month follow-up 6.15 5.92 6.80 6.40 0.67 0.47 —2.58 .01

Linear mixed-effects regression was used to fit all models presented in this table. Number of comorbidities is a simple count of chronic medical conditions in
the past 3 years excluding cancer if the type of cancer was skin. In the adjusted analysis, additional covariates included site, age, race, gender, education,
marital status, type of depression, anxiety, NEO neuroticism score, PCS-12 and any depression treatment in lifetime.

? Estimate of treatment group difference for low comorbidities; note that low number of comorbidities is defined in this table as the first quartile, which

is two chronic medical conditions.

® Estimate of treatment group difference for high comorbidities; note that high number of comorbidities is defined in this table as the third quartile, which

is five chronic medical conditions.

¢ Represents the test at each time point of whether the treatment group differences are the same for different numbers of comorbidities. (This is not a test
of treatment group differences for the specific levels of two and five chronic medical conditions.)

3.1. Clinical outcomes

Table 3 presents unadjusted and adjusted model results
for all continuous outcome variables. Adjusted models
operationalize the covariates as they are reported in Table 1.
Site is operationalized as a categorical variable with eight
levels. At baseline, patients with higher numbers of chronic
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Fig. 1. Estimated mean SCL-20 scores over time for subjects receiving
usual care with high and low numbers of comorbidities and for subjects
receiving intervention with high and low numbers of comorbidities. High
number of comorbidities is defined as the third quartile, which is five
chronic medical conditions. Low number of comorbidities is defined as the
first quartile, which is two chronic medical conditions.

diseases had worse predicted depression severity (measured
by SCL-20 depression scores) than those with fewer chronic
diseases ( P<.01). The number of chronic diseases, however,
did not alter the change in depression severity over time.
Regardless of the number of chronic diseases, intervention
patients had significantly lower depression severity during
all follow-up assessments (P<.001) as compared with
patients in usual care. This is graphically demonstrated in
Fig. 1 (unadjusted results) where within treatment groups,
the two comorbid illness groups have parallel trajectories.
These results were similar to the adjusted model. Columns 1
and 2 in Table 3 demonstrate that in the adjusted analysis,
intervention vs. control differences were essentially the
same for those with low vs. high numbers of comorbidities.
A subgroup analysis evaluating the potential impact of
gender upon outcome demonstrated that males and females
followed similar patterns over time (results not shown).

The effects of individual comorbid illnesses were
examined in separate models (results not shown). Although
the presence of arthritis, urologic problems, lung disease,
chronic pain and diabetes were associated with worse
depression scores at baseline, the presence or absence of
these chronic illnesses did not alter the expected change in
SCL-20 score over time.

This relationship between number of comorbid medical
illnesses and the MCS-12 score was also evaluated (Table 3).
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Table 4
Clinical outcomes

Expected probabilities — unadjusted model

Adjusted analysis for intervention vs. usual care

Usual care Intervention

Between-group difference

Number of comorbidities

Number of comorbidities

Number of comorbidities

Low High Low High Low*® High® T P value®

Complete remission of depression symptoms (SCL-20 score <0.5)

3-Month follow-up 0.07 0.03 0.18 0.14 3.03 5.58 1.22 22

6-Month follow-up 0.20 0.14 0.31 0.29 1.94 2.65 0.91 .36

12-Month follow-up 0.11 0.06 0.28 0.23 3.37 5.26 1.06 .29
Response (at least 50% decrease in SCL-20 depression score from baseline)

3-Month follow-up 0.17 0.13 0.32 0.31 2.38 3.02 1.10 27

6-Month follow-up 0.33 0.29 0.52 0.47 2.15 2.20 —0.76 45

12-Month follow-up 0.22 0.17 0.49 0.41 3.43 3.49 —0.74 46

Generalized estimating equation was used to fit all models presented in this table. Number of comorbidities is a simple count of chronic medical conditions in
the past 3 years excluding cancer if the type of cancer was skin. In the adjusted analysis, additional covariates included site, age, race, gender, education, marital
status, type of depression, anxiety, NEO neuroticism score, PCS-12, and any depression treatment in lifetime.

? Odds ratio of treatment group difference for low comorbidities; note that low number of comorbidities is defined in this table as the first quartile, which is

two chronic medical conditions.

" Odds ratio of treatment group difference for high comorbidities; note that high number of comorbidities is defined in this table as the third quartile, which

is five chronic medical conditions.

¢ Represents the test at each time point of whether the treatment group differences are the same for different numbers of comorbidities. (This is not a test of
treatment group differences for the specific levels of two and five chronic medical conditions.)

Similar to the SCL-20 results, the number of comorbid
illnesses had little impact on MCS-12 scores over time.
Patients within the intervention group experienced improved
MCS-12 scores as compared with those in the usual-care
group, regardless of the number of comorbidities, at 3 and
12 months.

For QOL, patients with higher numbers of chronic disease
had worse QOL (lower scores) at baseline as compared with
those with fewer comorbid illnesses (Table 3). Again, the
number of comorbid illnesses did not alter the intervention
vs. usual-care effect. Over time, intervention patients
experienced greater improvement in QOL as compared with
usual-care patients, regardless of the number of chronic
diseases.

Table 4 presents analysis results from the dichotomous
clinical outcomes. Intervention patients experienced greater
rates of depression remission (defined as SCL-20 score<0.5)
and response (defined as at least 50% decrease in SCL-20
score from baseline) regardless of the number of comorbid-
ities. These differences held over the 12-month follow-up
period (Table 4). Absolute rates of response and remission in
patients were lower in patients with more vs. less comorbid
illness. These trends were similar in both the usual care and
intervention group.

To address the question of whether or not some of the
items that comprise the SCL-20 are in fact measuring
symptoms that should be attributed to medical illness
instead of depression severity, for example, poor appetite,
sleep disturbance and fatigue, we created two modified
SCL scores, one which excluded 7 of the 20 items that
addressed potential physical complaints, and another
which excluded 3, and built unadjusted and adjusted
models using the modified SCL scores (results not

shown). Although the differences between patients with
fewer vs. more comorbidities were not as striking when
using the modified SCL score, the results were still
statistically significant and similar to those seen with the
original SCL score.

3.2. Intensity of intervention

In order to determine whether it took more intervention
resources to improve treatment outcomes for patients with
more severe medical illness, we compared the measured
number of phone visits, number of clinic visits, and number
of phone and clinic visits combined to the DCS. Interven-
tion patients averaged 15.3 total visits, with a mean of 9.2
clinic and 6.1 phone visits. The association between the
number of comorbid illnesses and the “dose” of the
intervention was examined graphically and analytically
through Spearman correlations (results not shown). The
Spearman correlations between number of chronic diseases
and total number of visits, clinic visits, and phone visits
were 0.03, —0.03 and 0.06, respectively.

4. Discussion

This study demonstrates that a multidisciplinary disease
management program for depression in older adults was
equally effective for patients with and without multiple
chronic comorbid medical diseases. As expected, at
baseline, individuals with more chronic medical illnesses
had higher rates of depression and lower QOL in both the
intervention and control groups. Regardless of the number
of chronic diseases, however, depressed individuals who
were randomized to the IMPACT intervention program
experienced similar rates of response to depression
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treatment and remission from depressive symptoms, im-
proved mental health and improved QOL as compared with
those in usual care.

This finding is important in that both depression and
comorbid medical disorders frequently coexist in the
elderly population. It is estimated that 88% of people
aged 65 years and older suffer from one or more chronic
medical illnesses, and that 25% of them will suffer from
more than four chronic diseases [45]. Moreover, comorbid
medical illness has been associated with higher rates of
depression. A recent longitudinal community-based study in
Canada found that 4% of individuals with any long-term
medical condition developed major depression, as compared
with 2.8% of those without medical conditions [46]. Others
[47] have demonstrated that people suffering from one of
eight medical disorders had a 41% increase in the risk of
having any recent psychiatric disorder compared with those
without chronic medical disorders, and that on average,
patients with depression suffered from two chronic medical
conditions [48].

As compared with many prior studies in which patients
with comorbid conditions were excluded [16], patients in
this cohort suffered from a mean of 3.8 comorbid illnesses,
with 97% of patients having at least one comorbid disease.
Moreover, more than 50% of patients suffered from either
arthritis, loss of hearing or vision, or chronic pain,
suggesting that this population was significantly disabled,
and thus fairly representative of older adults in typical
primary care practices.

The relationship between comorbid medical illness and
depression is complex. Medical illness can induce mood
disorders through biological pathways, psychosocial stres-
sors and disability. Patients with specific diseases, such as
diabetes, coronary artery disease, stroke, cancer, Parkinson’s
disease and HIV are at increased risk of developing major
depression [49-57]. Conversely, depression may also
function as an etiologic factor in the onset and course of
medical illness, including cardiovascular disease [7—9,58],
diabetes [59] and stroke [60-62].

In this cohort, patients with more comorbidities had
significantly worse depression at baseline. This is consistent
with the conclusions of others that the effects of depression
and medical conditions are additive [4,63,64], as both can
adversely affect symptom burden, functioning and QOL.
Therefore, although patients with multiple comorbid dis-
eases received the same relative benefit from the quality
improvement effort, at the end of the intervention, their
depression severity, although improved from baseline, was
worse than those without as many comorbid illnesses.

The improvement in depression severity realized by
patients with multiple comorbid diseases does not appear to
have required more intensive intervention on behalf of the
DCS. The number of visits with the treating DCS was no
different for those with more vs. less comorbid illnesses.
This is consistent with the finding of Koike et al [17] who
found that depressed patients with comorbid medical illness

tended to have similar rates of treatment but worse
depression outcomes than depressed patients without
comorbid medical illness.

This finding raises several questions. For example, do
patients with multiple comorbid diseases require a more
intense intervention for treating depression, or alternatively
do they need an intervention that targets treatment not only
of their depression but also of their comorbid diseases? In
this study, the team treating the patient did attempt to
consider other medical factors that were contributing to the
patient’s depression, and the DCS’s were trained in the
relationship between chronic pain and depression. However,
there were no specific protocols for treating patients with
coexisting comorbid diseases.

A potential limitation of this study is our reliance on self-
reports of chronic medical conditions. Prior research has
suggested that comorbidity can be reasonably measured by
questionnaire rather than by medical record review [65]. We
also do not have any reason to believe that reporting
inaccuracies would differ between those randomized to
usual care vs. intervention.

In summary, elderly patients with depression often suffer
from multiple comorbid medical conditions. Research
suggests that the presence of depression can adversely
affect morbidity (i.e., symptom burden, functioning and
QOL) and mortality from medical illnesses, and that the
combined effects of medical and psychiatric comorbidities
are greater than the sum of the effects of the individual
illnesses. Effective treatment of these individuals will
require attention to not only their medical illnesses but
also to their depression. This study demonstrates that a
disease management intervention like the one employed in
Project IMPACT 1is successful at improving depression
severity in older patients with and without significant
comorbid diseases and provides evidence that diagnosing
and treating depression in older adults with multiple
chronic diseases is both feasible and effective. What
remains to be answered is how best to treat patients who
suffer from both depression and comorbid diseases so as to
experience similar rates of response and remission as seen
in those with less comorbidities. In this study, patients
received the same intensity of services regardless of their
baseline comorbidity status. New research should answer
the question if either a more intensive depression care
management intervention or one that addresses physical
and psychological health could lead to better outcomes in
this comorbid group.
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