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Abstract

Context—Older patients with depression and executive dysfunction represent a population with
significant disability and high likelihood of failing pharmacotherapy.

Objective—To examine whether Problem Solving Therapy (PST) reduces disability more than
Supportive Therapy (ST) in older patients with depression and executive dysfunction, and whether
this effect is mediated by improvement in depressive symptoms.

Design—Randomized controlled trail, with participant recruitment from 12/02-11/07 and follow-
up for 36 weeks.

Setting—Weill Cornell and University of California, San Francisco.
Participants—Adults (>59 years) with major depression and executive dysfunction.

Intervention—12 sessions of either PST modified for older depressed adults with executive
impairment, or ST.

Main Outcome Measure—Disability as quantified by the World Health Organization
Assessment Schedule 11 (WHODAS I1)-12 item form.

Results—653 individuals were referred to this study, 221 of whom met criteria and were
randomized to PST or ST. PST and ST led to comparable improvement of disability in the first 6
weeks of treatment, but a more prominent reduction in PST participants at weeks 9 and 12. The
difference between PST and ST was greater in patients with greater cognitive impairment and
higher number of previous episodes. Reduction in disability paralleled reduction in depressive
symptoms. The therapeutic advantage of PST over ST in reducing depression was in part due to
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greater reduction of disability by PST. While disability increased during the 24 weeks following
the end of treatment, the advantage of PST over ST-treated patients was retained.

Conclusions—This study suggests that PST is more effective than ST in reducing disability in
older patients with major depression and executive dysfunction, and its benefits were retained after
the end of treatment. The clinical value of this finding is that PST may be a treatment alternative
in an older patient population likely to be resistant to pharmacotherapy.

INTRODUCTION

Disability is a primary concern of patients, families, clinicians, and policy makers (1). The
World Health Organization Global Burden of Disease Initiative identified unipolar
depression as the leading cause of disability worldwide (2). Depression accounts for 10.7%
of variance in disability and is responsible for more than one in ten years lived with
disability (2). Longitudinal studies of community residing elders show a strong relationship
between depression and new onset disability (3—7), with the likelihood of becoming disabled
increasing with each additional symptom of depression (4). Moreover, as the number of
depressive symptoms increases, the likelihood of recovering from a physical disability
decreases (4). Even subsyndromal depressive symptoms are associated with disability in
older persons (8). Similar relationships between depression and disability have been
observed in psychiatric and primary care patients (9-13).

Executive dysfunction and its underlying neurobiological abnormalities are common in late-
life depression, contribute to disability, and increase the risk for poor response to
antidepressants. Approximately 40% of elderly patients with major depression have
impairment in some executive functions (14,15). Similarly, structural abnormalities of
depressed older adults are mainly localized in frontal subcortical structures (16-18), whose
integrity is essential for the performance of executive functions. Both executive dysfunction
(19-24) and its underlying white matter lesions (16,25,26) are associated with disability in
depressed elders. The relationship of executive dysfunction to disability is clinically
intuitive since individuals with executive dysfunction have difficulties in goal-setting,
planning, initiating and sequencing behavior, and terminating behavior when their goals are
accomplished (27,28). Finally, clinical, neuropathological, and structural and functional
neuroimaging studies suggest that executive dysfunction and its underlying pathophysiology
predicts slow, poor, and unstable response of geriatric depression to antidepressant agents
(16,29-36), necessitating novel treatment development.

Responding to the need for effective treatments for geriatric depression with executive
dysfunction, we elected to study a non-pharmacological intervention (37). The concept
underlying the intervention was that imparting skills and enabling patients to deal with
problems resulting from depressive symptoms and executive dysfunction would reduce both
their disability and their depressive symptoms by improving their daily experiences.
Accordingly, problem solving therapy (PST) was selected as the basis for this intervention.
PST was originally developed as a treatment for depression (38). It relies on a learning
model and imparts to patients an approach for identifying problems central to their lives and
a method for selecting solutions and making concrete plans for problem resolution. PST has
been found effective in older adults suffering from depression (39), experiencing disability
(40,41), and in patients with schizophrenia, a disorder accompanied by executive
dysfunction (42,43).

We recently reported that modified PST is more efficacious than Supportive Therapy (ST) in
reducing depressive symptoms and in leading to remission of geriatric depression with
executive dysfunction (44). The PST modification used in this study retained the five
original steps in selecting problems and action plans (45). However, patients were oriented
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towards important, yet simple and accessible problems. Further, therapists were more
directive than in the original version, and provided structure on selecting triggers for action
plans, sequencing actions, and terminating action upon accomplishment of goals.

This paper focuses on disability using an instrument that captures several aspects of function
including self-care, household and work activities, getting around, understanding and
communicating, getting along with others, and participating in social activities. It tests the
hypothesis that PST is more efficacious than ST in reducing disability while these treatments
are offered, and that the differential gains of the PST group made during treatment are
retained during the subsequent 24 weeks. A second hypothesis postulated that the salutary
effects of PST over ST on disability are mediated by improvement in depressive symptoms
and signs. Exploratory analysis focused on potential moderators of differences in efficacy
between PST- and ST-treated subjects.

This analysis used data of a randomized controlled trial which compared the efficacy of a
modified version of PST to Supportive Therapy (ST) of participants, recruited by Weill-
Cornell and University of California San Francisco research groups between 12/02 and
11/07. Study procedures were approved by the institutional review boards of both
universities.

Individuals responding to advertisements or referred by clinicians were interviewed by raters
trained at each site and credentialed by the Cornell Advanced Center for Services Research.
Selection criteria consisted of age 60 years or older, SCID-R/DSM-1V (46) diagnosis of
major non-psychotic depression, a 24-item Hamilton Depression Rating Scale (HDRS) (47)
score =20, a Mini Mental State Examination (MMSE) (48) score =24, an Initiation/
Perseveration Domain score of the Mattis Dementia Rating Scale (DRS-IP) (49) score <33,
and a Stroop Word Color Test score <25 (50). The DRS-IP and Stroop were selected
because they have been associated with poor response to antidepressants (16,29-36) and
because of the simplicity of their administration. Individuals were excluded if they were
receiving psychotherapy or antidepressants, reported intent to attempt suicide in near future,
had any Axis | psychiatric disorder or substance abuse other than unipolar depression or
generalized anxiety disorder, antisocial personality (DSM-1V), dementia, history of head
trauma, acute or severe medical illness (i.e., delirium, metastatic cancer, decompensated
organ failure, major surgery, recent stroke or myocardial infarction), drugs known to cause
depression, and inability to perform any activities of daily living even with assistance.

Participants were assigned to PST or ST within each site using random numbers in blocks of
five participants. Raters were unaware of participants’ randomization status. Therapists were
aware of participants’ randomization status but not of study hypotheses.

Systematic Assessment

Diagnosis was assigned in research conferences by agreement of two clinician investigators
after review of clinical history, the SCID-R and all other research data obtained by trained
interviewers.

Measures were selected with documented validity and reliability in older adults. All
instruments were rated using the clinical judgment of interviewers and clinician
investigators, rather than verbatim participant responses, given difficulties of older adults in
accurately identifying psychiatric symptoms (51). Disability was quantified by the
interviewer-administered World Health Organization Disability Assessment Schedule 11-12

Arch Gen Psychiatry. Author manuscript; available in PMC 2012 January 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Alexopoulos et al.

Treatment

Page 4

item (WHODAS) (52). The WHODAS vyields a composite score of disability after assessing
the domains of: Understanding and communicating; getting around; self-care; getting along
with others; household and work activities; and participation in society. This instrument is
compatible with the international classification system and has been validated in 16 sites and
13 countries, including the United States, and found cross culturally applicable (52). Each of
its six domains had factor loading ranging from 0.82 to 98 and its items also load on a
general disability factor.

Severity of depression was assessed with the 24-item HDRS. Overall cognitive impairment
was assessed with the MMSE. Executive functions were assessed with the DRS-IP, Stroop
Color-Word, Wisconsin Card Sort Test (WCST) (53), Trails B of the Trail Making Test
(54), and the Frontal Systems Behavior Scale (FrSBe) (55). Measures related to
psychopathology included age of onset for first episode of major depression (SCID-R),
neuroticism (subscale of the NEO) (56), and history of antidepressant use (Composite
Antidepressant Treatment Intensity Scale modified to include the available antidepressants)
(57).

After baseline assessment, the HDRS and WHODAS were assessed weekly until week 12
and again at 24 and 36 weeks. Payment for transportation and arrangements, when
necessary, were provided to all meetings. Compensation for time spent in assessments was
offered, but not for treatment sessions.

Treatment was offered by four doctorate-level clinical psychologists and four licensed social
workers with at least five years of post licensure experience. No therapist had prior
experience with formal PST or ST protocols. Each therapist offered both treatments after
training, which consisted of a two-day workshop and supervision of three PST and three ST
training cases. Fidelity to treatment manuals was monitored by independent experts in both
PST and ST who reviewed and rated 20% of randomly selected audiotaped sessions. Experts
used the PST Adherence Scale to rate the quality and adherence to PST (58) and the
California Psychotherapy Assessment Scale to rate ST (59). The average session ratings for
each therapist were “excellent” in both PST and ST, and ranged between “excellent and
exceptional”. No differences in quality of ratings were found for any therapist or for either
treatment.

Problem Solving Therapy—Twelve weekly individual PST sessions were offered
according to the manual of Arean, Raue, and Julian (UCSF, unpublished manuscript, 2003).
The first five weeks are devoted to train participants in the 5-step problem-solving model
and subsequent sessions enhanced PST skills. Participants are guided to set goals, propose
ways for reaching them, create action plans, and evaluate the accomplishment of their goals.
They are also instructed to apply the problem-solving model to additional problems between
sessions. In the last two sessions, participants create a relapse prevention plan using the PST
model.

Supportive Therapy—Twelve weekly individual ST sessions were offered according to
Sach’s manual (Cornell University, unpublished manuscript, 2000). ST is similar to person-
centered psychotherapy, and therapists create a comfortable, non-judgmental environment
by demonstrating genuineness, empathy, and acceptance of patients without imposing any
judgments on their decisions. This approach aids patients in addressing problems without
direct input from therapists. Participants are encouraged to talk about their depression and
any contributing life events. Therapists do not engage in any therapeutic strategy other than
active listening and offering support focusing on participants’ problems and concerns.
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Data Analysis

All participants who completed baseline assessments (the intent-to-treat sample) were
included in data analyses. Profiles of pretreatment and weekly WHODAS scores over 12
weeks (Disability during treatment) and, separately, between 12 and 36 weeks (Disability
after treatment) were compared for the two treatment groups (PST and ST) using mixed-
effects models for longitudinal data to account for the repeated measurements over time.
These models included time-trend parameter(s), treatment group, site, site-treatment
interaction, and time-treatment interaction. Moderation was assessed by checking the
interaction of baseline variables with treatment effects in the mixed-effects model described
above. Mediation was assessed by examining the effects of lagged HDRS scores to predict
WHODAS scores, again using a mixed-effects regression model. For the 0-12 week
analyses, the preceding week’s HDRS scores were used (leaving off the first week’s data,
which has no lagged mediator) to predict current WHODAS score. For the 12—-36 week
analysis, HDRS scores at 6, 12, and 24 weeks were used to predict WHODAS scores at 12,
24, and 36 weeks, respectively. The “12” week outcomes were taken to be the averages of
the 10, 11 and 12 week outcomes to a) reduce variation and b) reduce the influence of
missing data. The mediation effect was quantified by calculating proportion of treatment
effect explained by the mediator (60). The same approach was used to assess the
meditational effect of WHODAS on HDRS outcome. Analyses were conducted using SAS
(version 9.1, SAS Institute, Cary NC).

RESULTS

Recruitment and Drop-out From Treatment

A total of 653 older persons were screened. Of these, 279 individuals met selection criteria
(Figure 1). Of the 279 subjects, 221 completed the baseline assessment and were
randomized to PST (N=110) or ST (N=111). Of the 221 randomized participants, 201 (91%)
completed the 12-week treatment trial (Figure 1). Among those who dropped out of
treatment (N=20), 10 were receiving PST and 10 ST. Nonetheless, 5 of the 20 participants
who dropped out of treatment completed the 12 week assessment; 4 had received PST and 1
ST. In the end, 206 of participants received the 12 week assessment, 173 received the 24
week assessment and 167 received the 36 week assessment. The mean number of sessions
attended by the PST group was 10.5 (SD=3.1) and 10.7 (SD=3.04) by the ST group; 87.5%
and 89.1% of all sessions. The median number of sessions for each group was 12.

Participant Characteristics

The participants’ demographic and clinical characteristics were reported elsewhere (44).
Briefly, the randomized participants (N=221) were aged 73.0 years (SD: 7.8) and had 15.3
years (SD: 2.8) of education. Their depression (HDRS mean: 24.3, SD: 4.3), disability
(WHODAS mean: 26.6, SD: 7.3), and executive function test scores (DRS-IP mean: 32.2,
SD: 3.7; Stroop Color Word mean: 22.1, SD: 8.2, Wisconsin Perseverative Errors mean:
14.5, SD: 9) were in the mild to moderate severity range. Approximately 27% of participants
had history of antidepressant drug treatment. Less than 2% were on benzodiazepines or
sleep aides; no one was taking a cognitive enhancer. There were no significant differences in
demographic or clinical variables between the two treatment arms and study sites. Further,
there were no significant differences in demographics, depression severity, executive
function, medical burden or disability among participants who had been on antidepressants
and those who had not.
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Treatment Outcomes (0-12 Weeks)

Course of Disability During Treatment (0-12 weeks)—In a mixed effects model
consisting of treatment group (PST vs. ST), time, time squared, treatment site (Cornell vs.
UCSF), and treatment by time interaction, PST participants had significantly greater
reduction in disability (total WHODAS scores) over 12 weeks than ST participants (Table 1,
Figure 2). Treatment site (UCSF vs. Cornell) did not significantly contribute to WHODAS
variance over time. Reduction in disability in the PST group was greater than in the ST
group by approximately 0.18 points per week.

Moderators of Treatment Efficacy (0—12 Weeks)—PST was associated with greater
reduction of disability than ST in patients with higher number of depressive episodes and
greater cognitive impairment (i.e., lower MMSE scores) (Table 2, Figure 3).

Mediators of Treatment Efficacy (0-12 Weeks)—To examine whether depression
severity mediates treatment effects on disability, a mixed effects model was used in which
depression severity (HDRS score) during each week was used as a predictor of disability
(WHODAS score) during the immediately following week. The model consisted of
treatment group (PST vs. ST), site (Cornell vs. UCSF), time, treatment group by time
interaction, and HDRS score. HDRS scores predicted the effect on disability in the
following week (F=27.32, df=1, 1934, P<0.0001). In the whole group, for every point
reduction in depression (i.e. HDRS of 1 point) at each week, there was a statistically
significant reduction in disability of 0.12 points in WHODAS in the following week.
However, HDRS did not explain any of the PST vs. ST treatment difference on WHODAS.

To examine whether disability mediates treatment effects on depression, a mixed effects
model was used in which disability (WHODAS score) during each week was used as a
predictor of depression severity during the immediately following week, i.e. treatment group
(PST vs. ST), site (Cornell vs. UCSF), time, time squared, treatment group by time
interaction, and WHODAS score. WHODAS scores predicted the effect on depression in the
following week (F=48.66, df=1, 1973, P<0.0001). In the whole group, for every point
reduction in disability (i.e. WHODAS of 1 point) at each week, there was a statistically
significant reduction in depression of 0.14 points in HDRS in the following week.
WHODAS explained 10% of the PST vs. ST treatment difference on HDRS.

Outcomes After Completion of Treatment

Course of Disability (12 to 36 weeks)—To study the course of disability (WHODAS)
after the end of treatment, a mixed effects analysis was performed using a model consisting
of treatment group (PST vs. ST), site (Cornell vs. UCSF), time (12, 24, and 36 weeks),
treatment by time interaction, and baseline disability. Mixed effects models demonstrated no
significant difference between PST and ST groups in the course of disability after treatment
(group by time interaction: t=0.16, df=1, 142, p=0.66). Participants in both PST and ST
demonstrated an increase in disability between 12 and 36 weeks (Time: t=2.15, df=1, 142,
p=0.03; Least squares means: PST: 12 weeks=21.56, 24 weeks=22.49, 36 weeks=23.42; ST
12 weeks=23.70, 24 weeks=24.47, 36 weeks=25.23). Treatment site (UCSF vs. Cornell) did
not significantly contribute to WHODAS variance over time (between 12 and 36 weeks)
(t=0.19, df=1, 180, p=0.86) (Figure 4).

Moderators After Completion of Treatment (12—-36 Weeks)—No demographic or

clinical characteristics assessed at entry to the study moderated the course of disability
between 12 and 36 weeks, a period in which no treatment was offered. (Table 2).
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Relationship of Depression and Disability After Completion of Treatment (12—
36 Weeks)—To examine whether depression severity predicted disability after the end of
treatment, we studied the relationships of depression severity (HDRS scores) at week 12 and
24 to disability (WHODAS) scores at weeks 24 and 36. A mixed effects model was
constructed consisting of treatment group (PST vs. ST), site (Cornell vs. UCSF), time,
HDRS scores. HDRS scores at weeks 12 and 24 predicted WHODAS scores at week 24 and
36 respectively (F=3.84, df=1, 103, P=0.002). Specifically, for every point change in HDRS
at week 12 and 24, there was a change of 0.18 in WHODAS at week 24 and 36,
respectively.

To examine whether disability predicted depression after the end of treatment, we studied
the relationships of disability (WHODAS scores) at week 12 and 24 to depression severity
(HDRS) scores at weeks 24 and 36. A mixed effects model was constructed consisting of
treatment group (PST vs. ST), site (Cornell vs. UCSF), time, WHODAS scores. WHODAS
scores at weeks 12 and 24 predicted HDRS scores at week 24 and 36 respectively (F=54.74,
df=1, 244, P<=0.0001). Specifically, for every point change in WHODAS of 1 point) at
week 12 and 24, there was an HDRS change of 0.39 points in HDRS at week 24 and 36,
respectively.

DISCUSSION

The main finding of this study is that PST was more effective than ST in reducing disability
in older patients with major depression and executive dysfunction. The advantage of PST
over ST was most pronounced in patients with greater cognitive impairment and those with
history of more depressive episodes, an often difficult to treat population. Disability
increased in both the PST and the ST group during the two years after the end of treatment
but the PST group retained the advantage over ST made during the treatment period and
experienced less disability during follow-up. The salutary effect of PST on disability in
depressed, executive impaired older adults is particularly important since such patients
experience significant disability and are likely to have poor or slow response to
pharmacotherapy (16,29-36).

This is the first study, to our knowledge, to demonstrate that PST can reduce disability in
older patients with major depression and executive dysfunction. However, we have reported
that PST was superior to ST in reducing depressive symptoms and signs and in leading to
higher rates of response and remission in the same sample (44). The benefit of PST over ST
on disability was approximately the same as the benefit on depression. These findings are
consistent with earlier studies documenting that PST benefits depressed elderly patients
without cognitive impairment (39) and with significant medical burden (40,41,61).
Furthermore, PST led to behavioral gains in schizophrenic patients with executive
dysfunction (42,43).

This study has several limitations. First, each therapist administered both PST and ST, a
design that may have introduced a therapist bias on efficacy. An alternative design, each
therapist offering a single treatment only, would have drastically increased the sample size
to control for therapist-specific effects (62). Further, a nested design does not exclude
therapist bias because some therapists may assume that they offer the control treatment and
view it as less efficacious. The study offered equally intensive training and certification
procedures for PST and ST. Moreover, all PST and ST sessions were audiotaped and a
random 20% of sessions were reviewed by independent experts. Participants in this study
had mild executive dysfunction. It is unclear whether PST is helpful in patients with severe
executive dysfunction, or in those with executive dysfunction part of a dementia syndrome.
Moreover, the absence of a depressed group without executive dysfunction prevents

Arch Gen Psychiatry. Author manuscript; available in PMC 2012 January 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Alexopoulos et al.

Page 8

knowing whether executive dysfunction influences the efficacy of PST and ST. Finally, the
sample selection process may have biased our results. Participants in the study had an
average of 15 years of education, and one fifth of those who met selection criteria did not
enter the study because of refusal and/or poor adherence to rating procedures. However,
91% of those who started treatment remained in treatment until the end of the 12-week
period. Therefore, the results of this trial may be generalizable to educated older adults with
ability to remain in treatment. Another limitation might be the reliance on an interviewer-
rated instrument for disability rather than a performance-based instrument. Performance-
based instruments are time consuming and difficult to use in a study requiring frequent
assessments in order to capture the timetable of disability change. Furthermore, performance
instruments may be influenced by the lack of energy and motivational disturbances of
depression. The study paid for transportation and, when necessary, provided transportation
arrangements. Therefore, its findings can only be generalized to individuals with access to
treatment. Home-based care and utilization of telemedicine may make PST-type approaches
available to an increasing number of patients.

The construct of disability is complex. While associated with medical and psychiatric
burden, disability is a distinct dimension of health with unique prognostic significance (19).
In this study, disability was assessed with an interviewer-administered instrument
(WHODAS I1), which provides a comprehensive evaluation of disability (6 domains)
associated with health conditions but not of functional states unrelated to health, e.g.
restriction in participation due to race, gender, religion, and socioeconomic factors. Finally,
the WHODAS |1 treats all disorders at parity when determining the level of disability. The
12-item WHODAS I1 is suitable for frequent administration and its strong psychometric
properties and factor structure justifies its use as a measure of global disability (52,63).

Participants in this study had moderate disability at entry; 27, the score approximating the
mean baseline WHODAS-II score of our subjects can be obtained by having severe
impairment (scores of 4) in 1 item, moderate impairment (scores of 3) in 4 items, mild
impairment (score of 2) in 4 items, and no impairment (score of 1) in 3 items. Disability
declined in both PST and ST treated patients. This was not surprising since both PST and ST
are active treatments. The mean difference in WHODAS-II scores between PST and ST at
the end of the 12 week treatment was 2.3 points, equal to approximately one standard
deviation of normal elderly subjects. However, even the PST-treated subjects had mild
disability (WHODAS-II mean: 21.8) at the end of the 12 week treatment phase. The
remaining disability may be accounted in part by the residual executive dysfunction at the
end of the trial, an observation consistent with earlier literature (64).

The advantage of PST over ST emerged after the 6 week of treatment, and the advantage
of PST was retained during the follow-up period even though disability increased in both
groups after the end of treatment. The design of this study does not permit identification of
the exact mechanisms underlying the reasons and timing of PST efficacy. Indeed, there was
a mild improvement in executive functions during the 12 week trial. However, change in
executive functions during treatment was similar in the PST and ST arms and did not
explain the PST therapeutic advantage. Another question is whether the disability measure
was influenced by the patients’ depressive symptoms and that change in disability mainly
reflected change in reporting bias. Indeed, depression scores predicted subsequent change in
disability, and disability scores predicted subsequent change in depression. However, the
differential treatment effect on disability may not be fully accounted by depression-related
reporting bias. Reduction in depression did not mediate the differential effect of PST (over
ST) on disability, even though reduction in disability mediated the differential effect of PST
(over ST) on depression. Developing skills contributing to the individual’s specific
behavioral limitations is inherent in PST and appears to be consistent with the timetable of

Arch Gen Psychiatry. Author manuscript; available in PMC 2012 January 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Alexopoulos et al.

Page 9

improvement of PST compared to the ST group. The first few weeks of PST are devoted to
learning the problem solving technique while, in the latter part of treatment, patients
continue to use the PST approach alone or with their therapists in problems with a negative
impact on their lives. Therefore, the timing of PST efficacy parallels the course of PST skill
development, behavioral activation, self-efficacy, and hopefulness (38). Identifying the
mechanisms and retaining the elements by which PST decreases disability and depression
may simplify its administration and make it accessible to large numbers of patients.

Although PST led to a greater reduction of disability than ST, both treatments reduced
disability during the 12 week treatment phase. While used as a comparison condition in this
study, ST itself is a treatment with established efficacy in patients with a wide range of
severity of depression (65-68). Therapeutic alliance and support are elements common to
PST and ST and may have accounted both for the high retention in treatment and the
beneficial effect on disability and mood (69).

This study noted a reciprocal relationship of disability and depression both during the 12-
week treatment phase and after treatment completion. This observation is consistent with
findings of community-based populations. Among high-functioning elderly adults,
depressive symptoms were associated with an increased risk for disability onset after
adjusting for baseline sociodemographic factors, physical health, and cognitive functioning
(3). Similarly, increases in disability over time predict emergence of depressive symptoms
(70-72).

The therapeutic advantage of PST over ST on disability was not mediated by reduction in
depressive symptoms and signs. Therefore, the second hypothesis was not confirmed.
However, reduction of disability did mediate improvement in depressive symptomatology
during the 12-week treatment phase. This observation suggests that the higher efficacy of
PST over ST in reducing depressive symptomatology is in part due to greater reduction in
disability perhaps through skill development and behavioral activation.

While anxiety, neuroticism, and behavioral symptoms of executive dysfunction did not
influence treatment efficacy, PST conferred greater benefits than ST to patients with greater
cognitive impairment and history of a large number of depressive episodes. Cognitively
impaired patients with recurrent depression are difficult to treat and may require skill
development in addition to empathy and support offered by both PST and ST. Observing
that PST reduced disability in non-demented patients with cognitive impairment encourages
studies of PST modified to address the needs of depressed patients with mild dementia.

In conclusion, this study suggests that PST is effective in reducing disability in older
patients with major depression and executive dysfunction. The difference between PST and
ST was particularly prominent in patients with greater cognitive impairment and high
number of previous episodes. Reduction in disability paralleled reduction in depressive
symptoms. The therapeutic advantage of PST over ST in reducing depression was in part
due to the greater reduction of disability by PST. While disability increased during the two
years following the end of treatment, the gains made by PST treated patients were retained.
Thus PST may be a promising treatment for an older patient population with significant
disability, likely to fail antidepressant drug therapy. Next steps following these findings may
include approaches aimed to sustain the effects of PST, e.g. booster sessions, and
interventions to improve access to PST by disabled community populations, including home
care, and telemedicine.
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Figure 1. Flow of Subjects into the Treatment Trial

Arch Gen Psychiatry. Author manuscript; available in PMC 2012 January 1.

Page 14



1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnuey JoyIny vd-HIN

Alexopoulos et al.

Disability (Whodas Total Score)

30
29

28

27

26 -
25
24

23

22

21

20 -
19 -

18

17 -
16
15 -
14 -
13 -
12

Page 15

-
\t\{ ——PST
—&-ST

0 3 6 9 12

Weeks

Figure 2. Disability (WHODAS) Scores Over 12 Weeks of Treatment with Problem Solving
Therapy (PST) vs. Supportive Therapy (ST) in 221 Older Adults with Major Depression and
Executive Dysfunction

The curves are based on the Least Squares Means of the Mixed Effects Model: Time +
Treatment + Site + Time Square + Treatment x Time (Treatment x Time: t=0.31, df=1, 202,
p=0.0128) with 1 Standard Error above and below the mean. PST: Problem Solving
Therapy, ST: Supportive Therapy.

Arch Gen Psychiatry. Author manuscript; available in PMC 2012 January 1.



1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnuey JoyIny vd-HIN

Alexopoulos et al.

Predicted Whodas

Page 16

MMSE
30
—  ST-MMSE low
gl 0 e ST-MMSE high
— PST-MMSE low
oa TSl PST-MMSE high
27
26
26 ",
24— ;
23— e
22+ i St
21
20— T T T T T T T T T T T
0 1 2 3 4 :5) 6 7 8 9 10 11

Figure 3. Moderators of Problem Solving Therapy Efficacy (vs. Supportive Therapy) on
Disability in 221 Older Adults with Major Depression

Mini Mental State Exam (MMSE) scores at baseline (F=4.51, df=1, 200, p=0.035) and
Number of Depressive Episodes (F=4.15, df=1, 153, p=0.043) moderate the effects of
treatment on disability. MMSE low and MMSE high scores are 1 Standard Deviations below
and above the mean, respectively (Mean=27.8; SD=1.71); Low Number of Depressive
Episodes =1 and High Number of Depressive Episodes =4.
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Figure 4. Course of Disability After Treatment Completion (12-36 Weeks) in 206 Older Adults
with Major Depression and Executive Dysfunction

Curves are based on the Least Squares Means of the Mixed Effects Model: Time +
Treatment + Site + Baseline WHODAS + Treatment x Time (Treatment x Time: t=0.31,
df=1, 142, p=0.7574) with 1 Standard Error above and below the mean. PST: Problem
Solving Therapy, ST: Supportive Therapy.
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Comparisons of the Course of Disability During 12 Weeks of Treatment (PST vs. ST) and After Treatment

Completion (12-36 weeks) in 221 Older Adults with Major Depression and Executive Dysfunction.

Variables Estimate t df p
Model 1: Disability (WHODAS) &during Treatment (0 — 12 weeks)

Intercept 22.9328 26.43 | 238 | <0.0001
Treatment (PST vs. ST)P -1.4744 | -1.39 | 204 | 0.1661
SiteC 10793 | 122 | 216 | 0.2256
Timed 0.08879 | 0.87 | 230 | 0.3855
Time? 0.02267 2.99 194 | 0.0032
Treatment x Timed -0.1824 | —2.51 | 202 | 0.0128
Model 2: Disability (WHODAS) After Treatment (12 — 36 weeks)

Intercept 4.3338 2.74 227 | 0.0067
Treatment —2.1414 | —2.46 | 178 | 0.0147
Site 0.1446 0.19 | 180 | 0.8531
Time 0.0642 2.15 142 | 0.0329
Baseline WHODAS 0.7209 13.50 | 185 | <0.0001
Treatment X Time 0.0134 0.31 142 | 0.7574

a\Norld Health Organization Disability Assessment Schedule 11 (12 items)

bTreatment: 0=Supportive Therapy (ST); 1= Problem Solving Therapy (PST)

“Site: 0=UCSF; 1=Cornell
dTime variable was centered at 12 weeks

TimeZ = Time x Time
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