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Abstract
OBJECTIVES—Identifying predictors of late-life depression that are amenable to change may
lead to interventions that result in better and faster remission. Thus, authors investigated the
impact of two different strategies for coping with physical illness on depression in older, primary
care patients. Health-oriented goal engagement strategies involve the investment of cognitive and
behavioral resources to achieve health goals. Conversely, disengagement strategies involve the
withdrawal of these resources from obsolete or unattainable health goals, combined with goal
restructuring.

METHODS—Participants were 271 adults aged >59 who took part in a two-year randomized
clinical trial for treating depression in the elderly (PROSPECT -- Prevention of Suicide in Primary
Care Elderly: Collaborative Trial). The use of engagement and disengagement strategies, along
with other risk factors for depression, were included in a tree-structured survival analysis to
identify subgroups of individuals at risk for not achieving depression remission.

RESULTS—Greater use of disengagement strategies predicted earlier remission of depression,
particularly among more severely depressed elderly. Use of engagement strategies did not predict
earlier remission.

CONCLUSION—Interventions that encourage disengagement from unattainable health goals
may promote remission from depression in older, primary care patients.
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INTRODUCTION
Late-life depression is a disabling condition associated with premature deaths from suicide
and cardiovascular illness (Bruce et al., 2004). Factors such as anxiety, insomnia,
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hopelessness, cognitive impairment, lack of social support and physical disability are known
to impede remission from depression in old age (Alexopoulos et al., 2005; Dombrovski et al,
2007; Andreescu et al., 2007; Reynolds et al., 2006; Buysse et al., 1996). These factors,
however, are often hard to modify. Thus, if the clinical objective is to achieve a better and
faster remission from depression in old age, it would be useful to find predictors of
remission that are amenable to change.

The use of control strategies aimed at overcoming health problems is a factor potentially
associated with late-life depression that may also be modifiable (Gitlin et al., 2006a, 2006b).
The lifespan theory of control (Heckhausen and Schulz, 1993, 1995; Schulz and
Heckhausen, 1996; Heckhausen et al., 2010) suggests that efforts to actively alter one’s
environment and adapt to life changes psychologically are important for successful aging. It
identifies two types of control strategies, those that serve goal engagement functions (e.g.,
investing time and effort in goal pursuit, increasing motivational commitment) and those
that serve goal disengagement functions (e.g., downgrading the importance of a goal,
enhancing the value of alternative goals), as critical to successful aging.

Engagement strategies are most advantageous when pursuing attainable goals and have been
shown to reduce depressive symptomology in older adults (Wrosch et al., 2002; Gitlin et al.,
2007). Alternatively, disengagement strategies are important once goals are no longer
attainable; these strategies help to maintain subjective well-being by protecting the
individual from the negative effects of failure as well as preserving motivational resources
of the individual (Wrosch et al., 1999, 2000, 2003).

Clinically, interventions informed by the theory of control have been shown not only to
preserve and enhance individuals’ motivation to stay engaged in important and attainable
life goals, but also to improve functional outcomes in disabled community-dwelling elderly
(Gitlin et al., 2006a, 2006b). While the use of engagement and disengagement strategies has
been shown to predict better mood in older adults in general (Wrosch et al., 2002; Gitlin et
al., 2007), studies of these strategies in clinical depression are lacking. Thus, the aim of the
present study is to investigate the impact of control strategies on late life depression, and
specifically, whether the use of control strategies predicts depression remission in this
population. If this were true, interventions aimed at enhancing control strategy use could be
developed to promote recovery from depression in older adults.

Data from a large randomized controlled trial of depression management in primary care
designed to reduce depressive symptoms and suicidal ideation (Bruce et al., 2004) are used
to address the study aims. To account for the numerous factors associated with depression
while still presenting clinically meaningful findings, the authors utilized tree-structured
methods for characterizing baseline depression severity and predicting time to depression
remission. The models developed through tree-structured methods can guide intervention
development by identifying subgroups of individuals for whom the use of health-oriented
control strategies would be particularly beneficial (Kiernan et al., 2001).

METHODS
The PROSPECT Clinical Trial

PROSPECT (Prevention of Suicide in Primary Care Elderly: Collaborative Trial) was aimed
at reducing depressive symptoms and suicidal ideation in older, primary care adults through
a depression care manager intervention (Bruce et al., 2004). Two-stage depression screening
resulted in a representative sample of primary care participants aged 60 and older from 20
practices in greater New York City, Philadelphia and Pittsburgh regions. Practices were
paired by region, affiliation, size and population type. Within these pairs, practices were
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randomly assigned to either the depression care manager intervention or enhanced usual
care.

The final cohort included 599 depressed individuals with either major or minor depression,
as defined by the DSM-IV modified by requiring four depressive symptoms, a 24-item
Hamilton Rating Scale for Depression (HRSD-24) score of ten or higher and duration of at
least four weeks. The detailed flow of participants was reported by Bruce et al.(2004).
Participants were observed at baseline, four, eight, 12, 16 and 24 months. The institutional
review boards oversaw the study at the respective universities. All participants provided
informed consent.

The depression care manager intervention focused on two major components of care:
physician knowledge and treatment management. For the physician knowledge component,
physicians were advised to use a prescribed treatment algorithm that included the
recommendation of an SSRI and interpersonal therapy. For the treatment management
component, depression care managers collaborated with physicians to help them recognize
depression, monitored the patients’ progress and provided interpersonal psychotherapy to
patients who refused medication. “Usual care” was enhanced by educating physicians about
the treatment guidelines and notifying them when a patient met criteria for a depression
diagnosis (Bruce et al., 2004).

Predictor and Outcome Measures
Use of health-oriented engagement and disengagement control strategies was measured with
the Optimization in Primary and Secondary Control survey (Schulz and Heckhausen, 1998),
shown in Table 1. Given a 5-point scale, participants were asked to indicate to what extent a
statement applied to them. Possible answers ranged from 1 (“almost never true”) to 5
(“almost always true”). With respect to health-oriented goals, four engagement items
assessed the investment of internal behavioral resources (“I put in more effort to get better”),
recruitment of external resources (“I try to get as much advice as I can”) and use of
cognitive strategies to maintain motivation (“I avoid things that could distract me”). Four
disengagement items assessed the ability to withdraw from unattainable health goals (“I
focus on other important things in my life”) and preserve motivational resources when faced
with health difficulties, which includes the use of strategic social comparison (“other people
are worse off than I am”) and external attributions for failure (“I am not to blame for it”).
Total engagement and disengagement scores were prorated for individuals missing one or
two items. The Chronbach alphas for the disengagement and engagement subscales in
PROSPECT were .51 and .67, respectively.

Additional covariates were selected based on previously identified relationships with either
depression or use of health-oriented control strategies (Bruce et al., 2004; Alexopoulos et
al., 2005; Dombrovski et al., 2007; Andreescu et al., 2007; Reynolds et al. 2006; Wrosch et
al., 2000, 2002, 2003; Gitlin et al., 2007; Wrosch and Heckhausen, 1999). These covariates
were anxiety measured by the Clinical Anxiety Scale (CAS) (Snaith et al., 1982),
hopelessness measured by the Beck Hopelessness Scale (BHS) (Beck et al., 1975), cognitive
impairment measured by the Mini Mental State Exam (MMSE) (Folstein et al., 1975),
burden of physical illness measured by the Charlson Comorbidity Index (CCI) (Charlson et
al., 1987), diagnosis of major depressive disorder, intervention assignment and other
demographic characteristics. The Kuder-Richardson internal reliability of the BHS has been
reported as ranging from .82 to .93 in psychiatric populations (Beck and Steer, 1988). The
Chronbach alpha for the CAS has been reported as .94 in a combined psychiatric and non-
psychiatric adult population (Westhuis and Thyer, 1989).
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Outcome measures were baseline depression severity and time to first depression remission.
In the original PROSPECT analyses (Bruce et al., 2004; Alexopoulos et al., 2005), the
HRSD-24 measured depression severity, with a cutoff of HRSD-24 < 10 used to detect
depression remission. The HRSD-24 intraclass correlation coefficient under a random
effects model of assessors across the three PROSPECT sites was 0.97 (Bruce et al., 2004).

In the present analyses, the authors used hopelessness and anxiety as covariates due to
earlier studies that suggested they have prognostic value. Although it is recognized that
hopelessness and anxiety are part of the depressive syndrome, the HRSD-24 had to be
modified to avoid tautology. Thus, two anxiety items and one hopelessness item were
removed to create a modified 21-item Hamilton Rating Scale for Depression (HRSD-21m).
Depression remission was defined as the first time a participant had an HRSD-21m score
lower than eight. The HRSD-21m was prorated for participants missing individual scale
items.

Participants
Three hundred and six participants answered at least six of eight questions on the control
strategies questionnaire at baseline. This sample of 306 differed from the original
PROSPECT sample of 599 with respect to the proportion of individuals from each region
(Χ2 = 68.21, df = 2, p < .01) and the proportion of white individuals (Χ2 = 11.896, df = 1, p
< .01). Specifically, this study’s sample had a larger proportion of individuals from
Pittsburgh, where collecting control strategy data was given greater priority, and a larger
proportion of white individuals. The authors excluded 35 individuals with suspected
dementia as indicated by a score of MMSE < 24 because they were not able to reliably
report on the use of control strategies. Thus, 45.2% (N=271) individuals contributed to the
baseline analyses. When modeling time to first depression remission, the authors excluded
37 individuals with either HRSD-21m < 8 at baseline (as a result of a decline in depression
severity from screening to baseline) or no HRSD-21m follow-up measurements.

Tree-Structured Methodology
Tree-structured methodology is a statistical technique that identifies a set of homogenous
subgroups based on a combination of observed risk factor levels. Several benefits led the
authors to select it as the primary method of analysis. First, the final tree model only
includes covariates and their interactions that have been empirically identified as important
for distinguishing subgroups. Second, the tree model can identify subgroups of at-risk
individuals for whom an intervention could be particularly beneficial. Third, the model can
be used to easily classify new patients into risk groups, thereby more directly informing
clinical management.

Tree-structured methodology creates a set of homogenous subgroups by recursively splitting
a sample into distinct subsamples, two at a time. For any given subsample, or node, each
observed value on every possible covariate is a potential binary split. A statistic is selected
to measure the reduction in deviance (i.e., unexplained error) resulting from a potential split.
The authors used a measure of least squares deviance for modeling baseline depression and
a measure of full exponential likelihood deviance for modeling time to depression remission.
Splits that reduce larger amounts of unexplained error will create more distinct subgroups.
Thus, the split that results in the largest reduction in error is the one that divides the parent
node into two child nodes. This iterative detection and initiation of binary splits continues
until either a pre-specified node size has been reached or all the observations in a node are
equivalent.
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Because the resulting tree model can often be quite large, it is typically pruned it to a more
parsimonious and clinically meaningful size. Pruning a tree model requires one to select a
pre-specified complexity parameter, which is used as a penalty for adding more splits to the
tree. After pruning, any nodes that are not split are called terminal nodes and are considered
to be the final subgroups with respect to the outcome of interest. Further details regarding
the creation and pruning of tree-structured regression and survival trees are presented
elsewhere (Breiman et al., 1984; LeBlanc and Crowley, 1992).

Analysis Plan
To verify that the effects of engagement and disengagement strategies were not confounded
with other known predictors, including hopelessness and anxiety, the authors calculated
Pearson partial correlations adjusting for baseline depression severity. Univariate regression
analyses were used to identify possible correlates of baseline depression severity. Sensitivity
analyses omitting a valid yet outlying data point and using a log transformation of the
dependent variable to improve residual plots in some models resulted in no changes in
inference. Thus, results from the analyses including the entire cohort were reported.

To explore multivariate associations at baseline, the use of engagement and disengagement
strategies, age, gender, education, race, living status, anxiety, hopelessness, burden of
physical illness and mental functioning were used as possible covariates in the tree-
structured regression model for baseline depression severity.

For the primary outcome of interest (time to first depression remission), univariate Cox
proportional hazards models were first used to identify possible correlates of time to
depression remission. To explore multivariate associations with time to depression
remission, the covariates used in the baseline analysis, as well as intervention assignment,
diagnosis of major depressive disorder and baseline depression severity, were included as
possible predictors in the tree-structured survival model. The authors required at least 30
observations in each child node and used a complexity parameter of .018 to prune the tree in
an effort to avoid overfitting and to keep the model as clinically meaningful as possible. To
accommodate eight missing covariate values for the BHS and two individuals with missing
major or minor depression diagnoses, the authors incorporated surrogate splitting, discussed
by Therneau, et al. (1997). Finally, multivariate Cox proportional hazards models were used
to further evaluate the relationships between use of control strategies and time to depression
remission after controlling for age, gender, intervention assignment, and level of physical
illness.

The statistical program R version 2.9 (R Foundation for Statistical Computing, Vienna,
Austria) with the rpart package (Therneau et al., 2008) was used to fit the tree-structured
models. SAS version 9.2 (SAS Institute, Inc., Cary, NC) was used for all other analyses.

RESULTS
Baseline Characteristics

Participant characteristics at baseline are displayed in Table 2. Pearson partial correlations
adjusting for baseline depression severity showed that engagement was not related to either
anxiety (r = −.03, p = .59) or hopelessness (r = −.11, p = .07). Similarly, disengagement was
unrelated to either anxiety (r = −.04, p = .44) or hopelessness (r = −.08, p = .18).

Correlates of baseline depression severity identified by univariate linear regression models
are displayed in Table 3. Decreased engagement was associated with higher baseline
depression severity (β = −0.20, p = .02). Other correlates of higher depression severity
included younger age, greater hopelessness and greater anxiety.
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The regression tree in Figure 1 largely confirmed the results of the baseline univariate
models, showing that anxiety, hopelessness and engagement were useful in distinguishing
between various levels of baseline depression severity. For participants with higher anxiety,
engagement was associated with lower depression severity. For participants with lower
anxiety, lower hopelessness was associated with lower depression severity. The split on
engagement provided the largest relative improvement in the model’s ability to distinguish
classification groups; successive splits on subgroups reduced unexplained error by 12.42%
(anxiety), 6.22% (hopelessness), and 15.42% (engagement). In contrast, replacing the split
on engagement with a competing split on disengagement would have resulted in only a
2.05% reduction in unexplained error.

Depression Remission
Univariate Cox proportional hazards results for modeling time to depression remission are
displayed in Table 3. Greater disengagement at baseline predicted earlier time to remission
(exp(β) = 1.05, p = .04). Lower baseline hopelessness, lower depression severity and
intervention assignment also predicted earlier time to depression remission.

As illustrated in Figure 2, the tree-structured survival model indicated four risk groups for
time to depression remission; associated Kaplan Meier distributions are displayed in Figure
3. Predictors that distinguished the four subgroups were baseline depression severity,
disengagement, and burden of physical illness. Of the participants with moderate-to-high
levels of depression severity, greater disengagement was associated with earlier remission.
Burden of physical illness further distinguished time to remission in those with greater
disengagement, such that those with a lower burden of illness had earlier remission than
those with a higher burden of illness. Nonetheless, older adults with a higher burden of
illness and greater disengagement had earlier remission than older adults with lower
disengagement.

The split on baseline depression severity provided the largest relative improvement in the
model’s ability to distinguish risk groups; successive splits on subgroups reduced
unexplained error by 4.86% (baseline depression severity), 3.78% (disengagement) and
2.25% (physical illness). Replacing the split on disengagement with a competing split on
engagement would have resulted in a relative improvement of only 1.66%.

Two multivariate Cox proportional hazard models were fit to further assess the impact of the
use engagement and disengagement strategies on time to depression remission (Table 4).
After controlling for gender, age, baseline depression and physical illness, disengagement
was a significant predictor of time to remission (HR = 1.06, p=.03). Engagement was not
significant (HR=1.01, p=.64) after controlling for these same factors.

DISCUSSION
In this study of health-oriented control strategies in older, depressed, primary care patients,
the use of disengagement strategies predicted earlier remission, particularly in the subgroup
of individuals with greater severity of baseline depression. Both univariate and tree-
structured baseline regression analyses confirmed earlier findings of Wrosch et al. (2002)
and Gitlin et al. (2007) that the use of engagement strategies was related to less severe
depressive symptoms in older community-dwelling adults. However, in the present study,
the use of engagement strategies did not predict remission, raising the question of whether
the finding of cross-sectional association can be explained by the effects of depressed mood
on either the reporting of or use of engagement strategies.
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Goal Disengagement and Depression Remission
The use of disengagement strategies, such as avoiding self-blame for unmet health goals and
shifting focus to other more important domains, was associated with earlier depression
remission. The diathesis-stress model and attributional style may explain this link between
the use of disengagement strategies and depression remission in the context of chronic
health conditions. Specifically, Abramson and colleagues (1989) found that attributing
negative events and outcomes to personal failures and subsequently linking them to one’s
permanent character can contribute to the onset and maintenance of depression. The use of
disengagement strategies for chronic health stresses may counter these negative attributions
by prompting elders to avoid self-blame (“I am not to blame for it”), make strategic social
comparisons (“other people are worse off than I am”) and shift focus to more realistic goals
(“I focus on other important things in my life”). In a similar way, cognitive therapy
alleviates depression by challenging feelings of worthlessness and guilt that emerge from the
experience of chronic illness and disability and engages the patient in rewarding activities
(Sensky, 1989; Beck, 1995). Finally, disengagement strategies can also be viewed as an
optimistic way of allocating one’s effort. In agreement with prior findings that a pessimistic
explanatory style hampers recovery from depression (Peterson and Seligman, 1984),
disengagement may be a constructive response in the face of health stressors and depression.

Strengths, Limitations and Future Directions
The representativeness of the primary care sample, the longitudinal design, the two-year
observation, and the detailed clinical characterization add confidence in the findings.
Furthermore, the tree-structured models provide clinically relevant predictions by using risk
factors to identify a series of prognostic groups. Such models are arguably more useful for
informing interventions than the traditional regression approach because they can identify
subgroups of individuals for whom a change in a modifiable risk factor, such as the use of
disengagement strategies, would be particularly beneficial. However, tree models do have
limitations to consider. Because small changes in the sample can result in different tree
structures (Strobl et al., 2009), it is important to utilize independent samples for validation
(Kiernan et al., 2001). Overfitting may also be a concern (Strobl et al., 2009), although tree
models in this manuscript were fit with a relatively large splitting penalty to avoid this
problem as much as possible.

Limitations to this study included the lack of follow-up data on the use of control strategies,
a difficulty identifying the time and/or occurrence of depression remission due to
measurement of depression severity at intervals of four months or greater, missing baseline
control strategy use data on a large proportion of the PROSPECT sample, and the limited
ability of the CCI to capture the full extent and functional impact of physical illness.
Additionally, the control strategy scales had relatively low reliability and were based on
self-report. While the patients’ perception of how they cope with health stressors appears to
be important for their well-being, self-report questionnaires cannot fully capture their day-
to-day use of these cognitive and behavioral strategies.

This study found that depressed older adults who use disengagement strategies may
experience earlier remission. This finding gives rise to the hypothesis that one can help
depressed older adults recover from depression by teaching them to use disengagement
strategies. In order to test this hypothesis, it will be necessary to show 1) that depressed
elders can learn to use disengagement strategies and 2) that increased use of disengagement
strategies results in increased recovery rates. To this end, the authors note that
disengagement strategies are indeed similar to the strategies that cognitive therapists teach
their patients (Beck, 1995), yet many depressed elderly in this sample used these strategies
on their own. This adds credence to the hypothesis that depressed elderly could learn to use
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disengagement strategies through an intervention. Disengagement strategies may be also
incorporated into multi-component interventions for depression in primary care, following
the approach Gitlin and colleagues used to reduce mortality in functionally impaired older
adults (Gitlin et al., 2006a; Gitlin et al., 2006b).
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Figure 2.
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Figure 3.
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Wallace et al. Page 13

Table 1

Health Engagement (E) and Disengagement (D) Strategies Scale

1 I think about the fact that other people are worse off than I am when it comes to their health. (D)

2 Once I decide what I need to do to improve my health, I avoid things that could distract me from doing these things. (E)

3 When I am faced with health problems I cannot do anything about, I focus on other important things in my life. (D)

4 When I have a health problem, I remind myself that I am not to blame for it. (D)

5 I do whatever is necessary to be as healthy as I possibly can be. (E)

6 I only dwell on health problems I can do something about. (D)

7 When I first notice a health problem, I try to get as much advice as I can from people who might know something about the
problem. (E)

8 If I have a health problem that gets worse, I put in even more effort to get better. (E)
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Wallace et al. Page 14

Table 2

Baseline characteristics of N=271 participants.

Variable Value

Hamilton Rating Scale for Depression, 24 items, median (IQR*) 17 (13 – 22)

Modified Hamilton Rating Scale for Depression, 21 items, median (IQR) 14 (11 – 17)

Disengagement Strategy Use, median (IQR) 14 (12 – 17)

Engagement Strategy Use, median (IQR) 16 (14 – 19)

Age, years, median (IQR) 69.63 (64.56 – 76.82)

Education, years, median (IQR) 12 (12 – 15)

Beck Hopelessness Inventory (N=263), median (IQR) 7 (4 – 11)

Clinical Anxiety Scale, median (IQR) 3 (1 – 6)

Mini Mental State Exam, median (IQR) 28 (27 – 29)

Charlson Comorbidity Index, median (IQR) 2 (1 – 4)

Assigned Intervention, % (n) 56.83 (154)

Female, % (n) 73.80 (200)

White, % (n) 79.70 (216)

Major Depressive Disorder Diagnosis (N=269), % (n) 75.09 (202)

Living with Someone, % (n) 60.89 (165)

*
IQR = Interquartile Range
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