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Problem-Solving Therapy and Supportive Therapy
in Older Adults With Major Depression
and Executive Dysfunction

Effect on Disability

George S. Alexopoulos, MD; Patrick J. Raue, PhD; Dimitris N. Kiosses, PhD; R. Scott Mackin, PhD;
Dora Kanellopoulos, BS; Charles McCulloch, PhD; Patricia A. Areán, PhD

Context: Older patients with depression and executive
dysfunction represent a population with significant dis-
ability and a high likelihood of failing pharmaco-
therapy.

Objectives: To examine whether problem-solving
therapy (PST) reduces disability more than does sup-
portive therapy (ST) in older patients with depression
and executive dysfunction and whether this effect is me-
diated by improvement in depressive symptoms.

Design: Randomized controlled trial.

Setting: Weill Cornell Medical College and University
of California at San Francisco.

Participants: Adults (aged �59 years) with major de-
pression and executive dysfunction recruited between De-
cember 2002 and November 2007 and followed up for
36 weeks.

Intervention: Twelve sessions of PST modified for older
depressed adults with executive impairment or ST.

Main Outcome Measure: Disability as quantified using
the 12-item World Health Organization Disability As-
sessment Schedule II.

Results: Of 653 individuals referred to this study, 221
met the inclusion criteria and were randomized to re-
ceive PST or ST. Both PST and ST led to comparable im-
provement in disability in the first 6 weeks of treatment,
but a more prominent reduction was noted in PST par-
ticipants at weeks 9 and 12. The difference between PST
and ST was greater in patients with greater cognitive im-
pairment and more previous episodes. Reduction in dis-
ability paralleled reduction in depressive symptoms. The
therapeutic advantage of PST over ST in reducing de-
pression was, in part, due to greater reduction in disabil-
ity by PST. Although disability increased during the 24
weeks after the end of treatment, the advantage of PST
over ST was retained.

Conclusions: These results suggest that PST is more ef-
fective than ST in reducing disability in older patients with
major depression and executive dysfunction, and its ben-
efits were retained after the end of treatment. The clini-
cal value of this finding is that PST may be a treatment
alternative in an older patient population likely to be re-
sistant to pharmacotherapy.

Trial Registration: clinicaltrials.gov Identifier:
NCT00052091
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D ISABILITY IS A PRIMARY CON-
cern of patients, families,
clinicians, andpolicymak-
ers.1 The World Health
Organization Global Bur-

den of Disease Initiative identified unipo-
lar depression as the leading cause of dis-
ability worldwide.2 Depression accounts for
10.7% of the variance in disability and is re-
sponsible for more than 1 in 10 years lived
withdisability.2 Longitudinal studiesof com-
munity-residing adults show a strong rela-

tionship between depression and new-
onset disability,3-7 with the likelihood of
becoming disabled increasing with each ad-
ditional symptom of depression.4 More-
over, as the number of depressive symp-
toms increases, the likelihood of recovering
from a physical disability decreases.4 Even
subsyndromal depressive symptoms are as-
sociated with disability in older persons.8

Similar relationships between depression
and disability have been observed in psy-
chiatric and primary care patients.9-13
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Executive dysfunction and its underlying neurobio-
logic abnormalities are common in late-life depression, con-
tribute to disability, and increase the risk of poor re-
sponse to antidepressant drug therapy. Approximately 40%
of elderly patients with major depression have impair-
ment in some executive functions.14,15 Similarly, struc-
tural abnormalities in depressed older adults are mainly
localized in frontal subcortical structures,16-18 whose in-
tegrity is essential for the performance of executive func-
tions. Executive dysfunction19-24 and its underlying white
matter lesions16,25,26 are associated with disability in de-
pressed adults. The relationship between executive dys-
function and disability is clinically intuitive because in-
dividuals with executive dysfunction have difficulties in
goal setting, planning, initiating and sequencing behav-
ior, and terminating behavior when their goals are accom-
plished.27,28 Finally, clinical, neuropathologic, and struc-
tural and functional neuroimaging studies suggest that
executive dysfunction and its underlying pathogenesis pre-
dict slow, poor, and unstable response of geriatric depres-
sion to treatment with antidepressant agents,16,29-36 neces-
sitating novel treatment development.

Responding to the need for effective treatments for geri-
atric depression with executive dysfunction, we elected
to study a nonpharmacologic intervention.37 The con-
cept underlying the intervention was that imparting skills
and enabling patients to deal with problems resulting from
depressive symptoms and executive dysfunction would
reduce their disability and their depressive symptoms by
improving their daily experiences. Accordingly, problem-
solving therapy (PST) was selected as the basis for this
intervention. Originally developed as a treatment for de-
pression,38 PST 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. It has been
found effective in older adults with depression39 and dis-
ability40,41 and in patients with schizophrenia, a disor-
der accompanied by executive dysfunction.42,43

Areán et al44 recently reported that modified PST is more
efficacious than supportive therapy (ST) in reducing de-
pressive symptoms and in leading to remission of geri-
atric depression with executive dysfunction. The PST modi-
fication used in this study retained the 5 original steps in
selecting problems and action plans.45 However, patients
were oriented toward important yet simple and acces-
sible problems. Furthermore, therapists were more direc-
tive than in the original version and provided structure
on selecting triggers for action plans, sequencing actions,
and terminating action on accomplishment of goals.

This study focuses on disability using an instrument
that captures several aspects of function, including self-
care, household and work activities, getting around, un-
derstanding and communicating, getting along with oth-
ers, and participating in social activities. It tests the
hypothesis that PST is more efficacious than ST in re-
ducing 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 improve-
ment in depressive symptoms and signs. Exploratory

analysis focused on potential moderators of differences
in efficacy between PST- and ST-treated individuals.

METHODS

PARTICIPANTS

This analysis used data from a randomized controlled trial that
compared the efficacy of a modified version of PST with that
of ST in participants recruited by Weill Cornell Medical Col-
lege (Cornell) and the University of California at San Fran-
cisco (UCSF) research groups between December 2002 and No-
vember 2007. Study procedures were approved by the
institutional review boards of both universities.

Individuals who responded to advertisements or who were
referred by clinicians were interviewed by raters trained at each
site and credentialed by the Cornell Advanced Center for Ser-
vices Research. The selection criteria consisted of age 60 years
or older, a Structured Clinical Interview for Axis I DSM-IV Dis-
orders (SCID-R)/DSM-IV46 diagnosis of major nonpsychotic de-
pression, a 24-item Hamilton Depression Rating Scale (HDRS)47

score of at least 20, a Mini-Mental State Examination (MMSE)48

score of at least 24, a Mattis Dementia Rating Scale initiation/
perseveration domain (DRS-IP)49 score of 33 or less, and a Stroop
Color-Word Test score of 25 or less.50 The DRS-IP and the Stroop
were selected because they have been associated with poor re-
sponse to antidepressant drug therapy16,29-36 and because of the
simplicity of their administration. Individuals were excluded
if they were receiving psychotherapy or antidepressant agents,
reported intent to attempt suicide in the near future, had an
Axis I psychiatric disorder or substance abuse other than uni-
polar depression or generalized anxiety disorder, had antiso-
cial personality (DSM-IV), had dementia, had a history of head
trauma, had an acute or severe medical illness (ie, delirium,
metastatic cancer, decompensated organ failure, major sur-
gery, recent stroke, or myocardial infarction), used drugs known
to cause depression, or could not perform any activities of daily
living even with assistance.

Participants were assigned to receive PST or ST within each
site using random numbers in blocks of 5 participants. Raters
were unaware of participants’ randomization status. Thera-
pists were aware of participants’ randomization status but not
of the study hypotheses.

SYSTEMATIC ASSESSMENT

Diagnosis was assigned in research conferences by agreement
of 2 clinician investigators after review of the clinical history,
the SCID-R data, and all other research data obtained by trained
interviewers. Measures were selected that have documented va-
lidity and reliability in older adults. All the instruments were
rated using the clinical judgment of interviewers and clinician
investigators rather than verbatim participant responses given
the difficulties of older adults in accurately identifying psychi-
atric symptoms.51 Disability was quantified using the interviewer-
administered 12-item World Health Organization Disability As-
sessment Schedule II (WHODAS II).52 The WHODAS II yields
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; has been validated in 16 sites
and 13 countries, including the United States; and has been found
to be cross-culturally applicable.52 Its 6 domains had factor load-
ings ranging from 0.82 to 0.98, and its items also loaded on a
general disability factor.
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Severity of depression was assessed using the 24-item HDRS.
Overall cognitive impairment was assessed using the MMSE.
Executive functions were assessed using the DRS-IP, the Stroop
Color-Word Test, the Wisconsin Card Sorting Test,53 Trails B
of the Trail Making Test,54 and the Frontal Systems Behavior
Scale.55 Measures related to psychiatric disorders included age
at onset of a first episode of major depression (SCID-R), neu-
roticism (subscale of the Neuroticism, Extroversion, Open-
ness Scale),56 and history of antidepressant drug use (Compos-
ite Antidepressant Treatment Intensity Scale modified to include
the available antidepressant agents).57

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

TREATMENT

Treatment was offered by 4 doctorate-level clinical psycholo-
gists and 4 licensed social workers with at least 5 years of postli-
censure experience. No therapist had experience with formal
PST or ST protocols. Each therapist offered both treatments af-
ter training, which consisted of a 2-day workshop and super-
vision of 3 PST and 3 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 au-
diotaped sessions. Experts used the PST Adherence Scale to rate
the quality of and adherence to PST58 and the California Psy-
chotherapy Assessment Scale to rate ST.59 The average session
ratings for each therapist were “excellent” in PST and ST (range,
“excellent” to “exceptional”). No differences in quality of rat-
ings were found for any therapist or for either treatment.

Problem-Solving Therapy

Twelve weekly individual PST sessions were offered according
to an unpublished manual titled Social Problem Solving Therapy
for Depression and Executive Dysfunction.60 The first 5 weeks are
devoted to training participants in the 5-step problem-solving
model, and subsequent sessions enhanced PST skills. Partici-
pants are guided to set goals, propose ways to reach them, create
action plans, and evaluate the accomplishment of their goals. They
are also instructed to apply the problem-solving model to addi-
tional problems between sessions. In the last 2 sessions, partici-
pants create a relapse prevention plan using the PST model.

Supportive Therapy

Twelve weekly individual ST sessions were offered according
to an unpublished manual titled Manual for Supportive Therapy.61

Supportive therapy is similar to person-centered psycho-
therapy, and therapists create a comfortable, nonjudgmental
environment by demonstrating genuineness, empathy, and ac-
ceptance of patients without imposing any judgments on their
decisions. This approach aids patients in addressing problems
without direct input from therapists. Participants are encour-
aged 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 par-
ticipants’ problems and concerns.

DATA ANALYSIS

All the participants who completed the baseline assessments
(the intent-to-treat sample) were included in the data analy-
ses. Profiles of pretreatment and weekly WHODAS II scores

across 12 weeks (disability during treatment) and, separately,
between 12 and 36 weeks (disability after treatment) were
compared for the 2 treatment groups (PST and ST) using
mixed-effects models for longitudinal data to account for
the repeated measurements across 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 base-
line variables with treatment effects in the mixed-effects
model. Mediation was assessed by examining the effects of
lagged HDRS scores to predict WHODAS II scores, again
using a mixed-effects regression model. For the analyses at
weeks 0 to 12, the preceding week’s HDRS scores were used
(excluding the first week’s data, which have no lagged media-
tor) to predict current WHODAS II scores. For the analyses at
weeks 12 to 36, HDRS scores at 6, 12, and 24 weeks were
used to predict WHODAS II 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 (1) reduce
variation and (2) reduce the effect of missing data. The media-
tion effect was quantified by calculating the proportion of the
treatment effect explained by the mediator.62 The same
approach was used to assess the mediation effect of the
WHODAS II score on HDRS outcome. Analyses were con-
ducted using a statistical software program (SAS, version 9.1;
SAS Institute Inc, Cary, North Carolina).

RESULTS

RECRUITMENT AND DROPOUT
FROM TREATMENT

Of 653 older persons screened, 279 met the selection cri-
teria (Figure 1). Of these 279 individuals, 221 com-
pleted the baseline assessment and were randomized to
receive PST (n=110) or ST (n=111). Of the 221 ran-
domized participants, 201 (91.0%) completed the 12-
week treatment trial. Among those who dropped out of
treatment (n=20), 10 were receiving PST and 10 ST. Nev-
ertheless, 5 of the 20 participants who dropped out of
treatment completed the week 12 assessment (4 had re-
ceived PST and 1 ST). In the end, 206 participants re-
ceived the week 12 assessment, 173 received the week
24 assessment, and 167 received the week 36 assess-
ment. The mean (SD) number of sessions attended was
10.5 (3.1) by the PST group and 10.7 (3.04) by the ST
group (87.5% and 89.2% of all sessions, respectively). The
median number of sessions for each group was 12.

PARTICIPANT CHARACTERISTICS

The participants’ demographic and clinical characteris-
tics are reported elsewhere.44 Briefly, the randomized
participants (n = 221) had a mean (SD) age of 73.0
(7.8) years and a mean (SD) of 15.3 (2.8) years of edu-
cation. Their mean (SD) test scores for depression
(HDRS: 24.3 [4.3]), disability (WHODAS II: 26.6
[7.3]), and executive function (DRS-IP: 32.2 [3.7];
Stroop Color-Word Test: 22.1 [8.2]; and perseverative
errors [Wisconsin Card Sorting Test]: 14.5 [9]) were
in the mild to moderate severity range. Approximately
27% of participants had a history of antidepressant
drug treatment. Less than 2% of participants were tak-
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ing benzodiazepines or sleep aids; no one was taking a
cognitive enhancer. No significant differences in
demographic or clinical variables were noted between
the 2 treatment arms and study sites. Furthermore, no
significant differences were noted in demographics,
depression severity, executive function, medical bur-
den, or disability in participants who had been taking
antidepressant agents and those who had not.

OUTCOMES DURING TREATMENT
(0-12 WEEKS)

Course of Disability

In a mixed-effects model consisting of treatment group
(PST vs ST), time, time� time, treatment site (Cornell
vs UCSF), and treatment� time interaction, PST partici-
pants had a significantly greater reduction in disability
(total WHODAS II scores) across 12 weeks than did ST
participants (Table 1 and Figure 2). Treatment site
(UCSF vs Cornell) did not significantly contribute to
WHODAS II score variance across time. Reduction in dis-
ability was greater in the PST group than in the ST group
by approximately 0.18 points per week.

Moderators of Treatment Efficacy

Problem-solving therapy was associated with a greater
reduction in disability than was ST in patients with more
depressive episodes and greater cognitive impairment (ie,
lower MMSE scores) (Table 2 and Figure 3).

Mediators of Treatment Efficacy

To examine whether depression severity mediates treat-
ment 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 II
score) during the following week. The model consisted
of treatment group (PST vs ST), site (Cornell vs UCSF),
time, treatment group�time interaction, and HDRS score.
The HDRS scores predicted the effect on disability in the
following week (F1,1934=27.32, P� .001). In the whole
group, for every point reduction in depression (ie, HDRS
score of 1 point) at each week, there was a statistically
significant reduction in disability of 0.12 points in the
WHODAS II score in the following week. However, the
HDRS score did not explain any of the PST vs ST treat-
ment difference on WHODAS II scores.

To examine whether disability mediates treatment ef-
fects on depression, a mixed-effects model was used in
which disability (WHODAS II score) during each week was
used as a predictor of depression severity during the fol-
lowing week, that is, treatment group (PST vs ST), site (Cor-
nell vs UCSF), time, time�time, treatment group�time
interaction, and WHODAS II score. The WHODAS II scores
predicted the effect on depression in the following week
(F1,1973=48.66, P�.001). In the whole group, for every point
reduction in disability (ie, WHODAS II score of 1 point)
at each week, there was a statistically significant reduc-
tion in depression of 0.14 points in the HDRS score in the
following week. The WHODAS II score explained 10% of
the PST vs ST treatment difference on HDRS score.

Individuals allocated to PST
(all received ≥1 session of
allocated intervention)

110

Dropped out of PST10

Lost to follow-up from 12-24 wk∗16
Lost to follow-up from 24-36 wk∗4

Before week 47
After week 43

Analysis

Follow-up

Allocation

Enrollment

Analyzed110

Completed baseline assessment
and randomized

221

Individuals allocated to ST
(all received ≥1 session of
allocated intervention)

111

Dropped out of ST10

Lost to follow-up from 12-24 wk∗17
Lost to follow-up from 24-36 wk∗2

Before week 45
After week 45

Analyzed111

Met selection criteria after in-person
assessment

279

Individuals contacted the study team653

Excluded at telephone screening183
Not meeting inclusion criteria136
Refused to participate47

Excluded at in-person assessment191
Not depressed40
No executive dysfunction96
Other diagnosis42
Refused to participate13

Figure 1. Flow of participants in the treatment trial. PST indicates problem-solving therapy; ST, supportive therapy. *Completed treatment.
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OUTCOMES AFTER COMPLETION
OF TREATMENT (12-36 WEEKS)

Course of Disability

To study the course of disability (WHODAS II scores)
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�time interaction, and baseline dis-
ability. Mixed-effects models demonstrated no signifi-
cant difference between the PST and ST groups in the
course of disability after treatment (group� time inter-
action: t1,142=0.16, P=.66). Participants in both groups
demonstrated an increase in disability (WHODAS II
scores) between 12 and 36 weeks (time: t1,142=2.15, P=.03;
least squares means: PST–12 weeks = 21.56, 24
weeks=22.49, and 36 weeks=23.42; ST–12 weeks=23.70,
24 weeks=24.47, and 36 weeks=25.23). Treatment site
(UCSF vs Cornell) did not significantly contribute to
WHODAS II score variance across time (between 12 and
36 weeks) (t1,180=0.19, P=.86) (Figure 4).

Moderators After Completion of Treatment

No demographic or clinical characteristics assessed at
study entry moderated the course of disability between
12 and 36 weeks, a period in which no treatment was
offered (Table 2).

Relationship Between Depression and Disability

To examine whether depression severity predicted dis-
ability after the end of treatment, we studied the rela-
tionship between depression severity (HDRS scores) at
weeks 12 and 24 and disability (WHODAS II scores)
at weeks 24 and 36. A mixed-effects model was con-
structed consisting of treatment group (PST vs ST), site

(Cornell vs UCSF), time, and HDRS scores. The HDRS
scores at weeks 12 and 24 predicted WHODAS II scores
at weeks 24 and 36, respectively (F1,103=3.84, P=.002).
Specifically, for every point change in HDRS scores at
weeks 12 and 24, there was a change of 0.18 in WHODAS
II scores at weeks 24 and 36, respectively.

To examine whether disability predicted depression
after the end of treatment, we studied the relationship
between disability (WHODAS II scores) at weeks 12
and 24 and depression severity (HDRS scores) at weeks
24 and 36. A mixed-effects model was constructed con-
sisting of treatment group (PST vs ST), site (Cornell vs
UCSF), time, and WHODAS II scores. The WHODAS II
scores at weeks 12 and 24 predicted HDRS scores at
weeks 24 and 36, respectively (F1,244=54.74, P� .001).
Specifically, for every point change in WHODAS II

Table 1. Comparisons of the Course of Disability During 12 Weeks of Treatment (PST vs ST) and After Treatment Completion (Weeks
12-36) in 221 Older Adults With Major Depression and Executive Dysfunction

Variable Estimate t df P Value

Model 1: disability (WHODAS II score) during treatment (0-12 wk)
Intercept 22.9328 26.43 238 �.001
Treatment (PST vs ST)a −1.4744 −1.39 204 .17
Siteb 1.0793 1.22 216 .23
Timec 0.0888 0.87 230 .39
Time� time 0.0227 2.99 194 .003
Treatment� timec −0.1824 −2.51 202 .01

Model 2: disability (WHODAS II score) after treatment (12-36 wk)
Intercept 4.3338 2.74 227 .007
Treatment −2.1414 −2.46 178 .01
Site 0.1446 0.19 180 .85
Time 0.0642 2.15 142 .03
Baseline WHODAS II score 0.7209 13.50 185 �.001
Treatment� time 0.0134 0.31 142 .76

Abbreviations: PST, problem-solving therapy; ST, supportive therapy; WHODAS II, World Health Organization Disability Assessment Schedule II (12 items).
aTreatment: 0 indicates ST; 1, PST.
bSite: 0 indicates University of California at San Francisco; 1, Weill Cornell Medical College.
cThe time variable was centered at 12 weeks.
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Figure 2. Mean disability (World Health Organization Disability Assessment
Schedule II [WHODAS II]) scores during 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 � time� treatment� time (treatment� time:
t1,202=0.31, P=.01). Error bars represent SE.
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scores at weeks 12 and 24, there was an HDRS score
change of 0.39 points at weeks 24 and 36, respectively.

COMMENT

The main finding of this study is that PST is more effec-
tive than ST in reducing disability in older patients with
major depression and executive dysfunction. The advan-
tage of PST over ST was most pronounced in patients with
greater cognitive impairment and in those with a history
of more depressive episodes, an often difficult-to-treat popu-
lation. Disability increased in the PST and ST groups dur-
ing the 2 years after the end of treatment, but the PST group
retained the advantages made over ST made during the
treatment period and experienced less disability during fol-
low-up. The salutary effect of PST on disability in de-
pressed, executive-impaired older adults is particularly im-
portant because such patients experience significant
disability and are likely to have a poor or slow response
to pharmacotherapy.16,29-36

This is the first study, to our knowledge, to demon-
strate that PST can reduce disability in older patients
with major depression and executive dysfunction. How-
ever, we previously reported44 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. The benefit of PST over ST on disability
was approximately the same as the benefit on depres-
sion. These findings are consistent with those of earlier
studies documenting that PST benefits depressed
elderly patients without cognitive impairment39 and
with significant medical burden.40,41,63 Furthermore,
PST led to behavioral gains in schizophrenic patients
with executive dysfunction.42,43

This study has several limitations. Each therapist ad-
ministered both PST and ST, a design that may have in-
troduced a therapist bias on efficacy. An alternative de-
sign, with each therapist offering a single treatment only,
would have drastically increased the sample size to con-
trol for therapist-specific effects.64 Furthermore, a nested
design does not exclude therapist bias because some thera-
pists 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 audio-
taped, 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 help-
ful in patients with severe executive dysfunction or in
those with executive dysfunction as part of a dementia
syndrome. Moreover, the absence of a depressed group
without executive dysfunction prevents knowing whether
executive dysfunction affects the efficacy of PST and ST.
Finally, the sample selection process may have biased the
results. Participants in the study had an average of 15 years
of education, and one-fifth of those who met the selec-
tion criteria did not enter the study because of refusal or
poor adherence to rating procedures. However, 91% of
those who started treatment remained in treatment un-
til the end of the 12-week period. Therefore, the results
of this trial may be generalizable to educated older adults
with the ability to remain in treatment. Another limita-
tion might be the reliance on an interviewer-rated in-
strument for disability rather than a performance-based
instrument. Performance-based instruments are time con-
suming and difficult to use in a study requiring frequent
assessments to capture the timetable of disability change.
Furthermore, performance instruments may be affected

Table 2. Moderation of Problem-Solving Therapy Efficacy (vs Supportive Therapy) on Disability in 221 Older Adults
With Major Depression and Executive Dysfunction

Evaluated Moderator
Value,

Mean (SD)

Outcome: WHODAS II Score

0-12 wk 12-36 wk

F a df P Value F a df P Value

Age, y 72.97 (7.74) 0.03 198 .86 1.3 145 .26
Education, y 15.24 (2.79) 2.67 195 .10 2.1 153 .15
Baseline variables

Severity of depression (HDRS) 24.32 (4.27) 1.14 192 .29 0 158 .97
Age at depression onset, y 55.88 (22.35) 0.10 140 .75 1.39 106 .24
Depressive episodes, No. 2.23 (2.21) 4.15 153 .04 1.21 118 .27
Mini-Mental State Examination score 27.80 (1.69) 4.51 200 .04 1.44 151 .23
DRS-IP score 32.24 (3.71) 0 213 .99 0.10 160 .75
Stroop Color-Word Test score 22.03 (8.22) 0.07 201 .79 0.16 141 .69
Perseverative errorsb 14.58 (9.12) 0 130 .97 1.08 107 .30
Trail Making Test Trails B score 137.59 (63.50) 0.01 174 .92 2.22 128 .14
Frontal Systems Behavior Scale,
Clinician Rated, score

39.89 (9.04) 0.08 169 .77 0.01 140 .93

Neuroticism (NEO) score 14.98 (5.14) 1.94 192 .17 0.04 148 .85
Anxiety factorc 4.54 (2.00) 0 196 .99 2.27 150 .13

Abbreviations: DRS-IP, initiation/preservation scale of the Mattis Dementia Rating Scale; HDRS, Hamilton Depression Rating Scale; NEO, Neuroticism,
Extroversion, Openness Scale; WHODAS II, World Health Organization Disability Assessment Schedule II.

aEffect estimate reflecting the change in the difference between the HDRS slopes of the problem-solving therapy and supportive therapy groups when the
moderator’s score is increased by 1 point.

bWisconsin Card Sorting Test.
cSum of HDRS items: agitation, hypochondriasis, psychic anxiety, and somatic anxiety.
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by the lack of energy and motivational disturbances of
depression. The study paid for transportation and, when
necessary, provided transportation. Therefore, its find-
ings can be generalized only to individuals with access
to treatment. Home-based care and use of telemedicine
may make PST-type approaches available to an increas-
ing number of patients.

The construct of disability is complex. Although asso-
ciated with medical and psychiatric burden, disability is a
distinct dimension of health with unique prognostic sig-
nificance.19 In this study, disability was assessed using an
interviewer-administered instrument (WHODAS II) that
provides a comprehensive evaluation of disability (6 do-
mains) associated with health conditions but not of func-
tional states unrelated to health, for example, restriction
in participation due to race, sex, religion, and socioeco-
nomic factors. Finally, the WHODAS II treats all disor-
ders at parity when determining the level of disability. The
12-item WHODAS II is suitable for frequent administra-
tion, and its strong psychometric properties and factor struc-
ture justify its use as a measure of global disability.52,65

Participants in this study had moderate disability at en-
try; 27, the score approximating the mean baseline
WHODAS II score of these participants, can be obtained
by having severe impairment (score of 4) in 1 item, mod-
erate impairment (score 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 PST- and ST-treated pa-
tients. This was not surprising because PST and ST are ac-
tive treatments. The mean difference in WHODAS II scores
between the PST and ST groups at the end of the 12-week
treatment was 2.3 points, equal to approximately 1 SD of
healthy elderly individuals. However, even the PST-
treated participants had mild disability (mean WHODAS
II score: 21.8) at the end of the 12-week treatment phase.
The remaining disability may be accounted for, in part, by
the residual executive dysfunction at the end of the trial,
an observation consistent with earlier literature.66

The advantage of PST over ST emerged after week 6 of
treatment, and it was retained during follow-up even though
disability increased in both groups after the end of treat-
ment. The design of this study does not permit identifica-
tion of the exact mechanisms underlying the reasons and
timing of PST efficacy. Indeed, there was a mild improve-
ment in executive functions during the 12-week trial. How-
ever, 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 dis-
ability measure was affected by the patients’ depressive
symptoms and whether change in disability mainly re-
flected change in reporting bias. Indeed, depression scores
predicted subsequent change in disability, and disability
scores predicted subsequent change in depression. How-
ever, the differential treatment effect on disability may not
be fully accounted for by depression-related reporting bias.
Reduction in depression did not mediate the differential
effect of PST (over ST) on disability, although reduction
in disability mediated the differential effect of PST (over
ST) on depression. Developing skills that contribute to the
individual’s specific behavioral limitations is inherent in PST
and seems to be consistent with the timetable of improve-
ment in the PST group compared with the ST group. The
first few weeks of PST are devoted to learning the problem-
solving technique, and in the latter part of treatment, pa-
tients continue to use the PST approach alone or with the
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Figure 3. Moderators of problem-solving therapy (PST) efficacy (vs
supportive therapy [ST]) on disability (World Health Organization Disability
Assessment Schedule II [WHODAS II] scores) in 221 older adults with major
depression and excutive dysfunction. Mini-Mental State Examination
(MMSE) scores at baseline (F1,200=4.51, P=.04) (A) and number of depressive
episodes (NumEpi) (F1,153=4.15, P=.04) (B) moderate the effects of treatment
on disability. The MMSE low and high scores are 1 SD below and above the
mean, respectively (mean, 27.8; SD, 1.71); low number of depressive
episodes equals 1 and high number of depressive episodes equals 4.
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Figure 4. Mean disability (World Health Organization Disability Assessment
Schedule II [WHODAS II]) scores after completion of treatment with
problem-solving therapy (PST) vs supportive therapy (ST) (weeks 12-36) 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 II score� treatment� time
(treatment� time: t1,142=0.31, P=.76). Error bars represent SE.
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therapist in problems with a negative effect 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 in disability
than did ST, both treatments reduced disability during
the 12-week treatment phase. Although used as a com-
parison condition in this study, ST itself is a treatment
with established efficacy in patients with a wide range
of severity of depression.67-70 Therapeutic alliance and sup-
port are elements common to PST and ST and may have
accounted for the high retention in treatment and the ben-
eficial effect on disability and mood.71

This study noted a reciprocal relationship between dis-
ability and depression during the 12-week treatment phase
and after treatment completion. This observation is con-
sistent with findings in community-based populations.
Among high-functioning elderly adults, depressive symp-
toms were associated with an increased risk of disability
onset after adjusting for baseline sociodemographic fac-
tors, physical health, and cognitive functioning.3 Simi-
larly, increases in disability across time predict the emer-
gence of depressive symptoms.72-74

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

Although anxiety, neuroticism, and behavioral symp-
toms of executive dysfunction did not affect treatment ef-
ficacy, PST conferred greater benefits than did ST to pa-
tients with greater cognitive impairment and a history of
numerous depressive episodes. Cognitively impaired pa-
tients with recurrent depression are difficult to treat and
may require skill development in addition to the empathy
and support offered by PST and ST. Observing that PST
reduced disability in nondemented patients with cogni-
tive impairment encourages studies of PST modified to ad-
dress the needs of depressed patients with mild dementia.

In conclusion, the results of this study suggest that
PST is effective in reducing disability in older patients
with major depression and executive dysfunction. The
difference between PST and ST was particularly promi-
nent in patients with greater cognitive impairment and
more previous episodes. Reduction in disability paral-
leled reduction in depressive symptoms. The therapeu-
tic advantage of PST over ST in reducing depression was,
in part, due to the greater reduction in disability by PST.
Although disability increased during the 2 years after the
end of treatment, the gains made by PST-treated pa-
tients were retained. Thus, PST may be a promising treat-
ment for an older patient population with significant dis-
ability likely to fail antidepressant drug therapy. The next
steps following these findings may include approaches
aimed to sustain the effects of PST (eg, booster ses-

sions) and interventions to improve access to PST by dis-
abled community populations (including home-based care
and telemedicine).
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