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OBJECTIVES: To determine the effect of collaborative
care management for depression on physical functioning in
older adults.

DESIGN: Multisite randomized clinical trial.

SETTING: Eighteen primary care clinics from eight
healthcare organizations.

PARTICIPANTS: One thousand eight hundred one pa-
tients aged 60 and older with major depressive disorder.

INTERVENTION: Patients were randomized to the Im-
proving Mood: Promoting Access to Collaborative Treat-
ment (IMPACT) intervention (n5906) or to a control
group receiving usual care (n5 895). Control patients had
access to all health services available as part of usual care.
Intervention patients had access for 12 months to a depres-
sion clinical specialist who coordinated depression care
with their primary care physician.

MEASUREMENTS: The 12-item short form Physical
Component Summary (PCS) score (range 0–100) and in-
strumental activities of daily living (IADLs) (range 0–7).

RESULTS: The mean patient age was 71.2, 65% were
women, and 77% were white. At baseline, the mean PCS
was 40.2, and the mean number of IADL dependencies was

0.7; 45% of participants rated their health as fair or poor.
Intervention patients experienced significantly better phys-
ical functioning at 1 year than usual-care patients as meas-
ured using between-group differences on the PCS of 1.71
(95% confidence interval (CI)50.96–2.46) and IADLs of
� 0.15 (95% CI5 � 0.29 to � 0.01). Intervention patients
were also less likely to rate their health as fair or poor
(37.3% vs 52.4%, Po.001). Combining both study groups,
patients whose depression improved were more likely to
experience improvement in physical functioning.

CONCLUSION: The IMPACT collaborative care model
for late-life depression improves physical function more
than usual care. J Am Geriatr Soc 53:367–373, 2005.
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Depression is one of the leading causes of disability
worldwide.1 The disability associated with depression

is believed to emanate from decrements in emotional and
cognitive function as well as decline in physical function.2

Depression is associated with detrimental effects on role
function and physical function even when controlling for
comorbid medical conditions.3–7 Older adults with depres-
sion report greater functional impairment than those with-
out depression, and this impairment persists over time.8 For
community-dwelling older adults, the likelihood of becom-
ing disabled increases and the likelihood of recovering
from disability decreases with each additional symptom
of depression.9

Older adults often suffer from multiple comorbid med-
ical conditions or age-related declines in functional reserve.
This places them at particular risk for loss of independence.
Thus, it is important to identify and treat aggressively re-
versible causes of disability in older adults. In a meta-anal-
ysis of 78 studies exploring risk factors for functional
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decline in community-dwelling older adults, depression was
identified as one of the risk factors with the highest strength
of evidence.10 The effects of depression-specific treatment
on the loss of physical function associated with depression
remains unclear. Prior clinical trials of quality improvement
for depression treatment in primary care have reported im-
provement in role and emotional functioning but not phys-
ical functioning.11–14

Until the late 1990s, most clinical trials of depression
treatment in primary care focused on depression-specific
outcomes.15 This narrow focus did not allow researchers to
test whether treatments that reduced depressive symptoms
could improve function. Improving Mood: Promoting Ac-
cess to Collaborative Treatment (IMPACT), the largest clin-
ical trial of late-life depression reported to date, enrolled
1,801 subjects from diverse medical practices and geograph-
ic settings. Intervention patients were significantly more
likely than usual-care patients to receive guideline-concord-
ant depression care and to recover from depression.16 By
design, Project IMPACT included measures of physical
function and related constructs to determine whether suc-
cessful depression treatment translated into important im-
provements in physical function. This article examines the
effects of collaborative care management on physical func-
tion in depressed older adults. It was hypothesized that older
adults who received an effective depression treatment would
experience improvement in physical functioning.

METHODS

The institutional review boards at each study site and at the
study coordinating center site approved the study. All par-
ticipants gave written informed consent. Detailed descrip-
tions of the study design, methods, and intervention have
been published elsewhere.16,17

Briefly, the seven study sites represented eight diverse
healthcare organizations with a total of 18 primary care
clinics in five states. A two-pronged strategy was used to
recruit study participants at each site from July 1999 to
August 2001.16 The first strategy relied on referrals of de-
pressed older adults from primary care practitioners. The
second method employed systematic depression screening
of older adult primary care patients using a two-item de-
pression screener. Inclusion criteria were age 60 and older,
intention 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 disor-
der according to the Structured Clinical Interview for the
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (SCID).18 The two methods identified 2,102
eligible older adults with major depression or dysthymic
disorder from the participating clinics; 1,801 (86% of those
eligible) were enrolled in the study. All completed a struc-
tured baseline interview.

After the baseline interview, participants were ran-
domly assigned to an intervention or to a control group
receiving usual care. Control patients had access to all pri-
mary care and specialty mental health services available as
part of usual care. Intervention participants received a 20-
minute educational videotape and a booklet about late-life
depression. Care managers were nurses or psychologists
who received special training for the study as depression

clinical specialists (DCSs). During the initial visit, the DCS
took a clinical and psychosocial history; reviewed the ed-
ucational materials; and discussed patient preferences for
depression treatments, including antidepressant medica-
tions and problem-solving treatment in primary care, a
brief, structured form of psychotherapy for depression.19

The progress of intervention patients was discussed with a
supervising team psychiatrist and a liaison primary care
physician during weekly team meetings. The DCS then
worked with the patient and his or her regular primary care
provider to establish a treatment plan according to a rec-
ommended treatment algorithm and patient preference.

DCSs attempted to follow patients for up to 12 months,
monitoring treatment response with the Patient Health
Questionnaire (PHQ-9)20 and a Web-based clinical infor-
mation system. During the acute treatment phase, in-person
or telephone follow-up contacts at least every other week
were suggested. Patients who achieved recovery from de-
pression (�50% reduction in the PHQ-9 score and fewer
than 3/9 symptoms of major depression) were engaged in
developing a relapse prevention plan and then followed up
monthly by the DCS. The clinical team developed a ‘‘Step 2’’
treatment plan using the study algorithm for patients who
did not respond to initial treatment. Team psychiatrists
were encouraged to see patients who presented with signif-
icant psychiatric comorbidity or who had persistent de-
pression. The team again reviewed patients who did not
respond after 10 weeks of Step 2 treatment, and additional
treatments were considered.

Description of Main Outcome Measures

Changes in severity of depressive symptoms over time were
measured using the 20-item Symptom Checklist (SCL-20)
from the SCL-90.21 Possible scores on the SCL-20 range
from 0 to 4. Positive treatment response was defined as a
more than 50% reduction in SCL-20 scores from baseline to
12-month follow-up.22 Patient outcomes measured using
the SCL-20 and the Sheehan disability scale have been pre-
viously reported.16 This report focuses on two measures of
physical function. The first measure is the instrumental ac-
tivities of daily living (IADLs), which was originally devel-
oped to assess the functional abilities needed for
independent living and as a more sensitive measure of func-
tion than the traditional activities of daily living (ADLs).
There are multiple versions of the IADL scales.23 In the
present study, subjects were asked whether they received
help from family members or friends in any of seven areas:
preparing hot meals, shopping for groceries, making tele-
phone calls, taking medications, cleaning house, managing
their money, or any other important activities. The range of
scores on the IADLs is 0 to 7. Second, the 12-item Short
Form (SF-12) was included, along with its two component
summary scores. The SF-12 was derived from the 36-item
Short Form Health Survey (SF-36) using regression meth-
ods.24 Summary scores are calculated for two scales: a
Physical Component Summary (PCS) score and a Mental
Component Summary (MCS) score. Information from all
12 items is used in calculating these two summary scales,
but the items are weighted differently in the calculation
of the two separate scales. The scales are not intended
to be summed. The developers concluded that the SF-12
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summary scores were highly correlated with analogous
scores on the physical and mental functioning subscales
from the SF-36.24,25 The PCS measures physical function-
ing, role physical, bodily pain, and general health percep-
tion. The MCS measures vitality, social functioning, role
emotional, and mental health. The range of scores on the
SF-12 scales is 0 to 100, with higher scores indicating better
functioning.

Because many of the older adults enrolled in this study
suffered from multiple chronic conditions, summary meas-
ures were chosen to describe both the burden of illness and
self-rated health. The Chronic Disease Score (CDS) is a co-
morbidity measure based on dispensed medications.26,27

The CDS score increases with the number of different
chronic diseases as inferred from the subject’s medication
profile. Medications used in the management of acute dis-
eases (antibiotics) or common symptoms (nasal congestion)
are not included in the scoring. Individual medications are
mapped to medication classes, which are then mapped to
different chronic diseases, and the chronic diseases are
weighted according to severity. The CDS has been demon-
strated to predict health services utilization.27 The single
item self-rated health measure was used to assess health
perceptions.

Data Analysis

Bivariate analyses were conducted to compare demographic
and clinical characteristics of intervention and usual-care
subjects at baseline (Table 1). The primary hypothesis was
that older adults in the intervention group would experi-
ence better physical function outcomes than usual-care
subjects. This hypothesis was tested by comparing changes
in the PCS and IADLs over time between the intervention
and usual-care groups. For both measures, an intention-to-
treat analysis of repeated measures was conducted. Mixed-
effects regression models were employed using baseline and
3-, 6-, and 12-month follow-up data. In the mixed-effects
models, time was treated as a categorical variable, and the
fixed effects of time and intervention condition and their
interactions were examined. The covariance structure was
specified within subjects using an unstructured model to
account for the within-subject correlation over time. The
models were repeated controlling for each subjects’ CDS
but this did not change the results.

The design of the clinical trial allowed whether the
IMPACT intervention resulted in significantly better phys-
ical functioning outcomes than usual care as described in
the analysis plan above to be specifically tested. However,
not all of the intervention patients experienced recovery of
depression, and a substantial number of usual-care patients
received depression-specific treatment and recovered from
their depression. The control group in this study received
care as usual, not a placebo. For this reason, a secondary
analysis of these clinical trial data was conducted to esti-
mate the magnitude of improvement in physical functioning
associated with effective treatment of depression. Effective
treatment was defined as a more than 50% reduction in
SCL-20 score from baseline to 12-month follow-up. Re-
gardless of randomization status, these responders were
compared with nonresponders to determine concomitant
change in physical functioning.

An alternative hypothesis that measures of functional
status (e.g., PCS) may contain items that focus on emotional
health and are therefore highly responsive to depression
treatment was then also considered. Improvements in these
emotional items, rather than physical items within these
functional status scales, might explain improvement in
measures of physical function. In calculating the PCS or
MCS from the SF-12 items, all 12 items are included, but
the items are weighted differently. Regression models ini-
tially conducted using the summary scales were repeated
using each of the unweighted single items. In these analyses,
the goal was to determine whether only those items related
to emotional health (accomplished less because of emo-
tional problems, did not do work as carefully because of
emotional problems, felt calm and peaceful, felt down-
hearted and blue) or items that measure both emotional and
physical health (self-rated health, pain, have a lot of energy,
and physical health or emotional problems interfere with
social activities) explain the improvements on the PCS
rather than items tapping physical function. Mixed-effect
logistic regression models were used for the individual bi-
nary IADL variables. For all outcomes, multiple imputation
of item level and wave-level missing data were used to im-
pute missing values.16

Table 1. Baseline Patient Characteristics

Characteristic
Intervention
n5 906

Usual Care
n5 895 P-value

Age, mean � SD 71.0 � 7.4 71.4 � 7.6 .33
Female, % 64.1 65.6 .52
Race, %
White 78.3 76.0 .16
African American 12.6 12.1
Hispanic 6.2 9.1
Other 3.0 2.9

Married, % 44.3 48.5 .09
High school
education, %

80.5 81.1 .75

Cognitive impairment, %� 34.6 36.3 .54
Chronic disease score,
mean � SD

5.4 � 3.5 5.5 � 3.8 .80

Study diagnosis, %
Major depression only 17.8 16.2 .35
Dysthymia only 28.6 31.8
Both 53.6 52.0

Symptom Checklist�
20 score, mean � SD

1.7 � 0.6 1.7 � 0.6 .75

Sheehan disability,
mean � SD

4.7 � 2.6 4.6 � 2.6 .43

Instrumental activities of
daily living impairments,
mean � SD

0.7 � 1.4 0.6 � 1.3 .24

SF-12 physical,
mean � SD

40.4 � 7.4 40.1 � 7.4 .35

SF-12 mental, mean � SD 42.4 � 7.2 42.2 � 7.5 .50
Self-rated health 3.3 � 1.1 3.3 � 1.1 .30
Self-rated health fair
or poor, %

47.1 43.1 .09

�Two or more errors on the six-item screen.37

SD5 standard deviation; SF-12512-item Short Form.
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RESULTS

Table 1 shows the baseline characteristics of the sample.
The mean age was 71, and 34.9% of the sample was aged
75 and older. The combination of major depressive disorder
with chronic medical conditions is reflected in the self-re-
ports of disability. Forty-five percent of the patients rated
their health as fair or poor. The mean number of IADL
impairments � standard deviation was 0.7 � 1.4, and 30%
of subjects reported at least one impairment in IADLs at
baseline. Overall, 19.3% of the usual-care group experi-
enced a substantial improvement in depression (at least
50% reduction in depressive symptoms from baseline),
compared with 44.6% of the intervention group.

Table 2 compares the outcomes in physical function of
the intervention and usual-care groups at baseline and at the
3-, 6-, and 12-month follow-up assessments. Consistent
with the findings for depression symptoms, physical func-
tioning in those in the intervention group was significantly
better than in those receiving usual care. For self-rated
health at 12 months, fewer subjects in the intervention
group rated their health as fair or poor (37.3%) than in the
usual-care group, where this percentage rose over time
(52.4%).

A secondary analysis of the clinical trial data was con-
ducted to estimate the magnitude of improvement in phys-
ical functioning associated with improvement in depression
(�50% reduction in symptoms). In this secondary analysis,
shown in Table 3, the groups are defined by improvement in
depressive symptoms and not by randomization status. Pa-
tients experiencing significant reduction in depressive
symptoms were much more likely to report improvement
on the SF-12 physical components and more likely to report
no IADL impairments (87.3% vs 75.4%, Po.001) at 12
months.

The analyses shown in Table 2 were repeated except
that each item was analyzed as a single outcome measure
rather than as part of a summary scale (data not shown).
These analyses were conducted to determine whether a few
key items or only those reflecting emotional functioning
caused the improvement in functional status. For the SF-12
items, each item showed significant improvement over time

in the intervention group but not in the usual-care group.
For IADLs, improvement in managing medications and
money appears to largely explain the improvement seen at
12 months.

DISCUSSION

Sources of reversible functional decline merit aggressive
diagnosis and treatment in older adults. These offer the
promise of improving independence and quality of life. This
is important for families and communities that must pro-
vide assistance to disabled older people as well as for in-
dividual patients. Older adults provided with collaborative
care management for late-life depression experienced better
physical functioning over 1 year than those who received
usual care. The magnitude of this improvement corresponds
to the magnitude of reduction in depressive symptoms. The
findings of this study are important not only because they
demonstrate the effectiveness of a model for treating late-
life depression, but also because they demonstrate that
some of the functional decline found in patients with late-
life depression and multiple chronic medical disorders is
reversible. The intervention group showed significant im-
provement on the SF-12 and avoided decline over time in
IADLs, whereas the usual-care group did not.

In the conceptual framework employed for the analy-
ses, depression was viewed as a disease that not only caused
depressive symptoms but also precipitated functional de-
cline, which then could increase depressive symptoms.
Multiple previous studies have suggested such a vicious cy-
cle in the interrelationship between depression and disabil-
ity.28,29 This study demonstrated that this cycle can be
interrupted through the effective treatment of depression.
Most of these older adults also suffered from multiple co-
morbid chronic medical conditions. Given that the two
treatment groups varied only by the collaborative care
management for depression, improving depression out-
comes may represent an important source of reversible
disability in older adults.

Self-reported measures of functional status may
contain items that tap emotional health and are therefore

Table 2. Predicted Differences Between Usual Care and Intervention at Each Time Point Using Summary Measures of
Functional Status

Measure of Functional Status

Usual Care Intervention
Between-Group Difference
(95% Confidence Interval) P-valueMean � Standard Deviation

SF-12
Baseline (n5 1,801) 40.11 � 7.40 40.43 � 7.44 0.33 (� 0.36–1.02) .35
3-month follow-up (n5 1,787)� 39.49 � 7.33 40.57 � 7.53 1.08 (0.36–1.80) .003
6-month follow-up (n5 1,769)� 39.27 � 7.90 40.85 � 7.99 1.57 (0.78–2.34) o.001
12-month follow-up (n5 1,732)� 39.17 � 7.23 40.91 � 7.33 1.71 (0.96–2.46) o.001

Instrumental activities of daily livingw

Baseline 0.61 � 1.31 0.68 � 1.37 0.08 (� 0.05–0.21) .24
3-month follow-up 0.82 � 1.36 0.84 � 1.36 0.03 (� 0.11–0.16) .70
6-month follow-up 0.84 � 1.47 0.78 � 1.39 � 0.06 (� 0.22–0.10) .43
12-month follow-up 0.89 � 1.50 0.73 � 1.28 � 0.15 (� 0.29 to � 0.01) .04

�Number of surviving patients.
w Sample sizes at each wave same as those listed for 12-item Short Form Physical (SF-12).
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highly responsive to depression treatment. Improvements in
these emotional items, rather than physical items within
these functional status scales, could explain improvement in
global measures of function. The data do not support this
alternative hypothesis. It is possible that improvement in
depression provides patients with the perception that their
function has improved when it has not. These data cannot
directly refute this alternative hypothesis because perform-
ance-based data on physical function were not collected. As
has been suggested though, factors such as motivation or
social roles can also influence performance-based meas-
ures.29 For example, depression has been found to be as-
sociated with distance walked in the 6-minute walk test for
patients with congestive heart failure even when controlling
for measures of cardiorespiratory function.30 Whether the
self-reported dysfunction is real or imagined, it still impairs
the patient’s functional capacity. Indeed, although the goal
of this article has been to examine physical function, the
authors do not hold up physical function as the most im-
portant health outcome. Patients report that they value
mental and social health nearly as much as they value
physical health.31

A recent review of the literature found an association
between late-life depression and physical disability.2 This
review was limited only to studies that used ADLs as the
primary measure of physical disability. Five intervention
studies were identified, and all were limited in their design
in that subjects were followed for only 6 to 12 weeks. These
studies fairly consistently demonstrated short-term im-
provements in disability, particularly those that enrolled
patients with specific chronic conditions such as chronic
obstructive pulmonary disease or tinnitus. In studies as-
sessing outcomes over 1 year, findings of improved physical
function have been elusive.13 Several depression interven-
tion studies have demonstrated improvement in emotional
or role functioning11–14,32,33 but preservation or improve-
ment of physical function over 1 year in older adults has not
been previously reported. The finding of preservation of
IADL function, rather than reversal of impairments, is con-
sistent with other comprehensive geriatric interventions de-
signed to prevent functional decline in older adults.34–36

One reason for the mixed results for improvement in ADLs
in the literature may be the low base rate of impairment in
the studied cohorts. The current study, which enrolled only
older adults, may have enrolled a cohort that was suffi-
ciently impaired at baseline to allow for a measurable im-
provement.

This study has several limitations. First, about half of
the patients in the intervention group remained depressed at
12 months. Clearly, there is much room for improvement in
treatment options for late-life depression in primary care.
Notably, many of the study participants had been in treat-
ment for many years before enrollment. Thus, the patients
in this study may have been more chronically impaired than
those in other studies. Second, the intervention was specif-
ically designed and tested as a multicomponent package
that operated as a synergistic whole rather than component
parts that could be disassembled or identified as more or less
important. Third, the magnitude of the difference in phys-
ical function between the study groups, although statisti-
cally significant, was modest. Nevertheless, although the
group differences were small, these differences represent
the difference between impairment in one or two IADLs at
the level of individual patients, which can make the differ-
ence between independence and dependence. Indeed, the
IADLs that showed the greatest differences between controls
and intervention were managing money and managing med-
ications. Also, if these small effect sizes could be achieved at a
population level for such a prevalent condition, this would be
an important public health success story in terms of im-
proving a reversible source of functional decline. Finally,
although effect sizes for the clinical trial results are smaller,
many patients in the usual-care group were receiving treat-
ment for depression and experienced improvement in their
depression symptoms. Thus, in assessing the potential mag-
nitude of improvement in physical function attributable to
improvement in depression, the between-group differences
in those with and without improvement in depressive
symptoms were (Table 3) substantially more impressive.

Collaborative care management for late-life depression
reduces depression, and this reduction is associated with
improvement in, or preservation of, physical functioning.

Table 3. Predicted Differences Between Patients with No Improvement in Depressive Symptoms at 1 Year and Those with
Improvement at Each Time Point Using Summary Measures of Functional Status�

Measure of Functional Status

No Improvement
n5 1,186

Depression Improvement
n5 546

Between-Group Difference
(95% Confidence Interval) P-valueMean

12-item Short Form Physical
Baseline 39.89 41.62 1.73 (0.83–2.63) o.001
3-month follow-up 39.14 42.25 3.11 (2.22–4.00) o.001
6-month follow-up 38.92 42.72 3.80 (2.94–4.66) o.001
12-month follow-up 38.49 43.37 4.88 (4.06–5.70) o.001

Instrumental activities of daily living
Baseline 0.62 0.58 � 0.05 (� 0.22� 0.12) .58
3-month follow-up 0.87 0.63 � 0.24 (� 0.40 to � 0.09) .003
6-month follow-up 0.86 0.64 � 0.22 (� 0.37 to � 0.08) .002
12-month follow-up 0.95 0.52 � 0.43 (� 0.59 to � 0.28) o.001

�Of 1,732 subjects surviving to 12-month follow-up.
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These improvements are found in older adults with multiple
comorbid medical conditions and a high level of disability
at baseline. Patients with late-life depression often experi-
ence a downward spiral of worsening depression and func-
tion. Effective treatment of late-life depression by a
collaborative stepped-care program in primary care may
interrupt this downward spiral.
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