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Abstract

Objective—Our objective was to assess the efficacy of Problem Solving Therapy for Primary

Care (PST-PC) for preventing episodes of major depression and mitigating depressive symptoms

in older black and white adults, as compared with an active control condition-- coaching in healthy

dietary practices (“DIET”),

Methods—247 participants (90 blacks, 154 whites, 3 Asians) with subsyndromal depressive

symptoms were recruited into a randomized, “indicated” depression prevention trial comparing

effects of PST-PC and DIET on time to episodes of major depressive disorder (SCID/DSM-IV)

and level of depressive symptoms (Beck Depression Inventory) over two years. Cumulative

intervention time was similar in PST-PC or DIET, averaging 5.5- 6.0 hours in each arm.

Results—PST-PC and DIET did not differ significantly in time to major depressive episodes

(HR = .87; p > .748). Participants in both arms experienced low incidence of such episodes

(blacks: n=8, 9%; whites n=13, 8%), compared to published rates of one in four or five over one

year in persons with subsyndromal symptoms receiving care as usual. Participants also showed a

mean decrease of 4 points in depressive symptoms, sustained over two years. Despite greater

burden of depression risk factors among blacks, no significant differences with whites were found

in the primary outcome

Conclusion—Both PST-PC and DIET are potentially effective in protecting older black and

white adults with subsyndromal depressive symptoms from developing episodes of major

depression over two years. Absent a control for concurrent usual care, this conclusion is

preliminary. If confirmed, both interventions hold promise as scalable, safe, non-stigmatizing

interventions for delaying or preventing episodes of major depression in the nation’s increasingly

diverse older population.

Introduction

Major depressive disorder is prevalent, with adequate treatment being difficult to access and

only partially successful in averting years lived with disability [1]. In later life, particularly,

major depressive disorder has public health importance due to its prevalence and associated

disability, morbidity, health care costs, and mortality, especially in primary care outpatients

and in racial/ethnic minorities [2]. MDD is also a risk factor for dementia [3]. The

limitations of treatment underscore the need to develop public-health relevant approaches to

prevent depression and its down-stream consequences in high-risk older adults.
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Minority elderly demonstrate particular vulnerability to common mental illnesses. Older

blacks, for example, endorse significantly greater depressive symptoms than whites [4] and

bear a higher burden of risk for depression based in social and medical disadvantages [5]:

more disability, greater health risks (e.g., obesity, smoking, substance use disorders), lower

educational attainment, and lower likelihood of marriage compared to whites [6]. Blacks

also have a higher incidence of dementia [7], and preventing depression may delay or

prevent dementia [8]. In addition, inequalities in the rates of mental health services use and

treatment of depression continue to grow [9], compounded by barriers of trust, stigma, and

shortages of like-ethnic providers [10].

Mildly symptomatic individuals are at highest risk for developing episodes of major

depression [11] [12] [13]. Bereavement, social isolation, sleep disturbance, disability,

previous depression, and female gender are important risk factors for depression in older

community resident adults [14]. Per the Institute of Medicine, focusing depression

prevention on mildly symptomatic persons (“indicated” prevention) may have the greatest

efficiency from a public health perspective, with a lower number needed to treat to prevent

one incident case [14,15].

The dearth of randomized controlled prevention trials in older adults, however, raises the

question of which interventions to use. Older patients, especially blacks, prefer psychosocial

interventions to antidepressant medication for treatment of depression [16]. Moreover,

antidepressant medications, while effective in severe depression, appear to show minimal

benefit relative to placebo in mild depression [17], although the notion that mild depression

does not respond to antidepressant medication is not settled [18].

Problem–solving therapy for primary care (PST-PC) is a brief intervention with

antidepressant treatment efficacy, deliverable by non-mental health clinicians in primary

care [19] [20]. It delays or prevents depression in older adults with macular degeneration

[21] and following stroke [22]. The antidepressant and depression-preventing effects of

PST-PC may be mediated by a seven-step approach to better problem solving (including

behavioral activation), leading to improved self-efficacy and resilience, together with

reduction in learned helplessness [23].

In designing this trial, we sought a culturally acceptable, active comparison intervention to

control for non-specific effects of time and attention inherent in PST-PC. The choice of

coaching in healthy dietary practices (“DIET”) grew out of field data collected from 1244

black participants in the Healthy Black Family Project at the University of Pittsburgh’s

Graduate School of Public Health, in which many of the respondents with high levels of

stress were either over-weight (45%) or obese (50%). Our Community Research Advisory

Board endorsed the choice of DIET as an active control arm and as a culturally acceptable

strategy consistent with clinical equipoise and one which would facilitate recruitment of

black participants (many of whom were not receiving primary care services) more easily

than treatment as usual or a no-intervention control.

Our primary study hypothesis was that PST-PC would reduce incident episodes of major

depression by 50% over two years, relative to DIET. Our second hypothesis was that
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participants in PST-PC would report more and better sustained decline in depressive

symptoms than in DIET.

Participants and Methods

Informed Consent, Screening, Assessment, and Enrollment

The protocol was overseen by a Data Safety Monitoring Board and reviewed and approved

annually by the University of Pittsburgh’s Institutional Review Board.

Beginning in September, 2006, and extending over a period of 42 months, we enrolled a

sample of 247 participants: 154 whites, 90 blacks, and 3 Asians (Table 1). To recruit

participants with subsyndromal depressive symptoms, we screened individuals aged 50 and

older, using the CES-D [24], requiring a score of 11 or greater and an absence of a major

depressive episode during the previous year. We administered the Structured Clinical

Interview for DSM-IV Disorders [25] to rule out current major depressive disorder.

Participants were also required to have a Mini-Mental State Score [26] of 24 or higher, to

exclude probable dementia An episode of alcohol or other substance use disorder within the

past 12 months, a history of bipolar disorder, other psychotic disorder, or neurodegenerative

disorder also were grounds for exclusion. Recruitment pathways to study participation

differed for blacks and whites, largely reflecting the different settings in which help-seeking

takes place (Table 2). For example, the major source of white participants was referrals from

primary care practices, while for black participants the major source was community-based

agencies, including black churches.

Randomization

A project statistician randomly assigned participants to either PST-PC or DIET, using

permuted-block randomization stratified by the presence/absence of a history of major

depression (since a past history is a strong risk factor for future episodes) and by site of

recruitment --primary care, community agencies, specialty mental health—given the

different sociodemographic characteristics of participants (including race) recruited from

each type of site, as well as the possibility that recruitment site could influence rates of

occurrence of major depressive episodes. Random assignment was communicated by the

statistician to the project co-coordinator but concealed from independent evaluators. There

were no instances of the blind being broken.

Interventions

Both interventions - PST-PC and DIET - had similar numbers of sessions (6–8 sessions) and

semi-annual boosters (30–45 minutes at 3, 9, and 15 months). Both interventions were

provided by interventionists trained in our NIMH-sponsored center for depression

prevention and treatment in older adults. Both interventions included homework

assignments and monitoring of adherence, and focused on concerns identified by each

participant.
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The experimental group received manualized PST-PC. To teach the model, the first session

lasted an hour and the subsequent sessions lasted 30 minutes each (total time 4.55±1.46

hours in PST-PC and 3.92±2.19 hours in DIET).

Participants in DIET received coaching in healthy eating practices. Using a manualized

educational intervention, interventionists reviewed general nutrition guidelines, including

the US Department of Agriculture Food Pyramid, helped with preparing weekly menus and

grocery lists, saving food coupons, and reviewed food intake since last visit. Topics

discussed included access to healthy food, cost of food, meal preparation, culturally specific

and acceptable foods, and specific topics raised by participants.

Interventionists were six white social workers and mental health nurses. The same

interventionists delivered both PST-PC and DIET, to avoid confounding intervention with

clinician effects. To ensure fidelity of intervention delivery, we used group supervision and

one-on-one feedback using evaluations of randomly selected 20% of audiotapes of PST-PC

and DIET sessions. PST-PC adherence ratings assessing quality were completed by the

intervention supervisor, using two sessions for each case —an early session (1–3) and a later

session (4–8). Following a batch of ratings, corrective feedback was provided. A majority

(n=41/56,73%) of sessions of both PST-PC and DIET was rated as adherent. A treatment

fidelity scale was also developed to document the absence of intervention contamination

effects. Using this scale, ratings were completed on seven consecutive minutes of the session

starting five minutes into the session. Sessions were rated independently by two raters for

the presence of PST-PC elements and DIET elements. Based upon blind ratings, we found

the two interventions to be highly discriminable (κ=.91), even though delivered by the same

interventionists. Interventions were delivered primarily face to face in settings requested by

the participants themselves: primary care offices, community agencies, and participant

homes. About 9% (n=173/1884) of sessions were delivered over the telephone.

Outcomes

The primary outcome was incident episodes of major depression, per the SCID/DSM-IV

section for mood disorders, [25] administered by independent evaluators blind to

randomized intervention assignment at baseline (T1), at the end of intervention (T2), and

every three months (T3 –T9) subsequently until 24 months. Also assessed at the same time

points were levels of depressive symptoms (Beck Depression Inventory: BDI) [27] and

health-related quality of life (SF 12) [28]. Other domains of assessment encompassed

coexisting medical illness per total score on the Cumulative Illness Rating Scale for

Geriatrics [29], problem solving skills (Social Problem Solving Inventory) [30], and anxiety

(Brief Symptom Inventory: BSI) [31]. (Outcomes other than depression will be reported in a

separate communication.)

Data analysis

Outcomes analyses were conducted blind to study arm by study statisticians operating

independently of the investigators. All analyses were performed using the intent-to-treat

principle so that comparisons were made according to the assigned intervention groups. All

data were examined for normality prior to analyses and transformations were used where
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necessary. Baseline demographic and clinical differences between participants randomly

assigned to PST-PC and DIET (Table 1) and between black and white participants (Table 2)

were tested using t-tests for continuous variables and chi-square with continuity-correction

for categorical. To display the comparison of the effects of PST-PC and DIET on incidence

of major depressive episodes, Kaplan-Meier curves were employed. Formal inferences

between groups were made using log-rank tests if the expected numbers of events in both

arms were ≥ 5 or using Fisher’s exact tests otherwise. Multivariate Cox proportional hazard

models were used to explore strongest predictors of major depressive disorder.

To compare depression levels (BDI), we first tested whether or not baseline differences were

present between intervention groups. In cases where no differences were apparent, we then

employed a mixed models approach to compare the trajectories of the variables over time

between the groups. If there was a significant baseline difference between groups, we used

the baseline value as a covariate in the fitted models. To characterize and compare the

trajectories between PST-PC and DIET, we used mixed models examining intervention,

time, time-squared, and the potential interactions among intervention and the time variables.

In analyses involving race, we included race and the interactions among race and other

variables. We documented reasons for missing data and handled missing data using mixed-

model analyses. Formal tests were conducted to determine whether the missingness of data

was at random.

To examine effects of Social Problem Solving Inventory (SPSI) on depressive symptoms,

we conducted exploratory analyses and included the SPSI scores as time-varying covariate

in the whole group longitudinal model. To examine the possibility of bidirectional

relationship of SPSI scores and depressive symptoms, we also examined SPSI scores as

outcome using same model of treatment, time and treatment*time effects but include BDI as

time-varying covariate.

Results

PST-PC and DIET participants did not differ in sociodemographic, health, cognitive, mental

health and recruitment pathways (Table 1). Primary care referrals provided the main source

of enrollment, followed by recruitment in community based agencies and by self-referral in

response to print and on-air advertisements.

Participant descriptive data (Table 2)

Blacks differed significantly from whites in having: fewer years of formal education, greater

likelihood of living alone, less likelihood of being employed, lower household income,

greater rate of obesity, lower physical health–related quality of life, lower scores on

cognitive screening measures, and lower rate of current anxiety disorder. Despite the greater

burden of social and medical disadvantages, black participants did not differ from whites on

pre-interventions measures of emotional distress (CES-D), depression (BDI), or anxiety

(BSI); and proportion with past history of major depressive disorder. Black and white

participants were similar on the Social Problem Solving Inventory (a self-report measure of

problem-solving style) [30], with the one exception of a higher positive problem orientation
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(a measure of active coping and resilience) among black participants. More whites than

blacks had a current anxiety disorder, despite lower social and medical burden in whites.

Survival analysis of time to episodes of major depressive disorder

PST-PC and DIET did not differ significantly in time to major depressive episodes (HR=.87,

p>.748). Moreover, we observed similar incidence in black participants (8/90; 9% [95%CI

4.–17%]) and in whites (13/154; 8% [95%CI: 5–14%]), and similar incidence as well as by

recruitment site (mental health specialty (7/67, 10% [95%CI: 4–19%], community agencies

(5/62, 8% [95%CI: 3–18%] and primary care practices (9/111, 10%[95%CI:4–15%]).

Multivariate Cox proportional hazard models identified the two strongest predictors of

incident episodes: greater cumulative medical comorbidity (total CIRS-G scores, HR = 1.18;

95% CI: 1.07–1.31); and greater severity of depressive symptoms (Beck Depression

Inventory, HR = 1.17; 95% CI: 1.09–1.25). Every one unit increase in total CIRS-G

increased hazard of an event by 18%; and a unit increase on the BDI increased hazard by

17%.

The overall drop-out rate was 24% (59/247), not differing by study arms or race. Thus,

similar percentages of blacks (n=62,69%) and whites (n=102, 66%) completed the study,

experienced the onset of major depressive episodes (n=8,9%, n=13, 8%), died during the

trial (n=2, 2%, n=3, 2%; no suicides), or dropped out related to loss of interest or respondent

burden, participant relocation or additional diagnosis (n=18, 20%, n=36, 23%). We observed

no differences in age, race, or baseline severity of depressive symptoms between

participants who completed the trial and those who did not. However, a higher percentage of

women did complete the trial than men (144/176, 82%, versus n=44/71, 62%; chi squared =

9.90, p < .001). PST-PC and DIET had comparable percentages of men and women

participants randomly assigned to each arm.

Symptom burden (Figure)

Participants in both arms experienced on average a 4 point drop in depressive symptoms

(BDI), with improvements sustained over two years of follow up. Black and white

participants demonstrated similar patterns of responses to PST-PC and DIET on measures of

depressive symptoms.

Both interventions were associated with similar and sustained improvements on total scores

of the Social Problem Solving Inventory, a composite measure of self-reported positive

problem solving orientation (active coping), negative problem orientation (avoidant coping,

impulsivity, and rational problem solving [30,32] from pre to post treatment. SPSI score was

a significant covariate in our longitudinal model of Beck depressive symptom (BDI) scores.

An increase (improvement) in SPSI score was associated with a decrease in depressive

symptoms (beta = −.030 ± .003, t(799)=−9.80, p<.001). Conversely, when examining SPSI

scores as outcome using the same model of treatment, time and treatment*time effects, and

including BDI as covariate, we found a bidirectional relationship such that depressive

symptom scores were also a significant time-varying covariate of SPSI. A decrease in

depression symptoms was associated with an increase (improvement) in SPSI Score (beta=

−.654 ± .062, t(799)=−10.56, p< .001).
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Discussion

Both PST-PC and DIET are potentially effective in protecting older black and white adults

over two years from the persistence of depressive symptoms (average of 4-point drop in

Beck depression scores) and from the concomitant risk posed by persistent subsyndromal

depressive symptoms for incident episodes of major depression. However, in the absence of

a concurrent, usual-care control, this conclusion should be regarded as preliminary.

Compared with previously published rates of incident major depression in persons with

subsyndromal symptoms receiving usual care (1 in four to five over one year) (24–27), the

apparent protective effect against major depression is noteworthy. We made a pragmatic

decision not to control for care as usual (in effect a control for time’s passage, since

treatment as usual is often no treatment at all) for several reasons, namely many black

participants lacked primary care services, our community advisory board warned that it

could be a barrier to participation, and other studies of treatment as usual, including our

own, [33] have observed that subsyndromal depressive symptoms tend to persist under

conditions of usual care, not improving, and putting individuals at risk for major depressive

disorder and deteriorating quality of life.[33–37] For example, in our study of suicide

prevention in primary care elderly {PROSPECT [34]}, older adults with subsyndromal

symptoms, under conditions of usual care, had greater than a 5-fold increased risk of

conversion of major depressive disorder within one year, compared to those without such

symptoms.[33,35] Similarly, in a Dutch study of 170 older primary care patients aged 75

and older with subthreshold symptoms of depression and anxiety, a stepped-care

intervention (which included problem solving therapy) reduced the incidence of depressive

and anxiety disorders by 50% over one year relative to care as usual (24% versus 12%).[36]

A similar result was reported in the MANAS trial (25% versus 12.3%) in a mixed-aged

sample of primary care patients in Goa, India.[37] Our data showed an incidence of major

depression of 21/247 or 9% over two years and 13/247 (5%) over one year, similar to the

Dutch and Indian observations. This observation contrasts with published rates of major

depressive disorder episodes over two years was one in four to five (20–25%), based upon

the studies cited above, in which participants were recruited mainly in primary care settings.

A separate but related observation is that our sample was recruited from both primary care

clinic and community sites (in order to oversample black participants). Because incidence

rates may differ according to locus of recruitment, we stratified the randomization to PST-

PC or DIET by locus of recruitment. We did not, however, detect different occurrence rates

as a function of primary-care, community-based, or mental health specialty recruitment.

Moreover, our community-referred participants were mostly black, and black participants

carried a higher burden of risk for major depression than did white participants (table 2).

Contrary to our study hypothesis, we observed in both PST-PC and DIET comparable and

sustained reductions in depressive symptoms over time. DIET provided more than a control

for face-to-face contact. It was by design an active control intervention in its own right,

coaching participants to address the challenges of implementing healthy dietary practices,

with homework assignments. Participants in DIET reported both improvements in

depressive symptoms and in problem-solving skills. DIET’s active-coping component, as

well as social contact, may have protected against depression. Participants were helped to
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tackle a problem associated with managing health issues. With the higher positive problem

solving orientation of black participants, DIET fit culturally with life experience of having

to problem solve/cope even in the absence of many resources. DIET also did not pose the

issues of safety, stigma, and financial burden associated with long term antidepressant

pharmacotherapy.

In our longitudinal modeling of covariation between Beck depression scores and scores on

the Social Problem Solving Inventory, we observed that increasing (improving) scores on

the SPSI predicted lower depression scores; and vice versa, that falling depression scores

predicted increasing (improving) scores on the SPSI. This suggests the possibility of a

bidirectional effect (that is, better problem solving leads to improvement in depression, and

improvement in depression leads to better problem solving). However, this inference should

be seen as preliminary, since SPSI scores and BDI scores are very likely to have shared

variance based upon their intrinsic definitions and constructs.

The current study breaks new ground in indicated depression prevention research with an

active control condition for the effects of attention, face to face time, and support, two years

of follow-up, and an adequate number of black participants to explore effects of race on

patterns of incident depression, trajectory of symptoms, and changes in health-related

quality of life over two years. Most studies of depression prevention have not used an active

comparator, have followed patients for shorter periods of time (generally one year), and

have not had sufficient racial or ethnic diversity in their study groups to examine variability

related to socio-cultural characteristics. Both interventions were found to be acceptable to

blacks and whites, with comparably low rates of non-adherence and dropout over two years.

Recruitment and retention of black participants was facilitated by partnerships with

community champions for the study, the non-use of antidepressant medication, low

respondent burden, and conduct of the study in community settings (including participant

homes), rather than in a medical setting. Life-style interventions like DIET may be more

culturally appropriate and acceptable in minority communities, regardless of income. These

are important strategic considerations for reaching underserved individuals at risk, given that

cultural beliefs and stigma contribute to low utilization of mental health care in minority

older individuals. At a time on increasing shortages of mental health professionals dedicated

to working with older adults (36), it is plausible that PST-PC and DIET may be amenable to

delivery by like-ethnic lay health counselors (peer supporters), increasing their scalability in

impoverished areas and utility to Federally qualified community health centers or other

primary care settings where nurses or health educators could fill this role. Thus, the current

results may be particularly pertinent to the integration of primary care and behavioral health

services, especially for older patients whose increasing medical comorbidity places them at

high risk for major depressive disorders.
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Figure 1. Trajectories of Beck Depression Inventory Scores in PST-PC and DIET
Participants in both PST-PC and DIET demonstrated similar improvement in depressive

symptoms (BDI). Improvements were sustained over two years. There was a significant

quadratic and linear time effects (F(1,1356)=75.91, p<.001 and F(1,1356)=159.57, p<.001

respectively), but no significant intervention or intervention by time effects

(F(1,1356)=2.49, p>.114 and F(1,1356)=.46, p>0.496). When examining race as moderator,

we observed baseline difference in blacks between interventions; thus, we ran the model co-

varying for baseline score. We detected significant time effect (F(1,1115)=26.78, p<.001)

for post-intervention through 2 years, but no significant race, race*intervention or race*time

effects.
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