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ABSTRACT

THE ROLE OF NEGATIVE COGNITIONS IN DEPRESSION, FUNCTIONAL
LIMITATIONS, AND ACTIVITY: A NATIONAL LONGITUDINAL STUDY OF
OLDER ADULTS
Diane C. Wagner, PhD
George Mason University, 2015
Dissertation Director: Dr. Jerome L. Short

This study examines the role of negative cognitions in late life depression,
functional limitations, and activity. Participants were 673 adults (36% male) aged 50 to
88 who completed repeated measures in 2004, 2008, and 2012 as part of the Health and
Retirement Study, a large nationally representative longitudinal sample. Novel
contributions of this study include combining functional limitations and cognitions in a
cognitive model of depression to include aspects of depression that are specific to older
adults, examining the unique contribution of cognitions in depression, and testing both
growth and temporal covariance to capture the interrelatedness of depression and related
factors over time. Three bivariate Latent Difference Score models tested time-lagged
associations in pairs of variables at three time points. Contrary to expectations,
depression levels and negative cognitions were unrelated over time, suggesting that
cognitive theories of depression, which place cognitions at the core of depression
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etiology and maintenance, may not generalize to older adults. Negative cognitions were
not related to functional limitations, suggesting that functional limitations do not
influence negative cognitions in older adults. Higher levels of negative cognitions were
related to increases in activity over time, suggesting that negative cognitions may
motivate older adults to increase activity levels.

ix

THE ROLE OF NEGATIVE COGNITIONS IN DEPRESSION, FUNCTIONAL
LIMITATIONS, AND ACTIVITY: A NATIONAL LONGITUDINAL STUDY OF
OLDER ADULTS

The number of older adults (age 65+) is projected to more than double over the
next 45 years (US Census Bureau Public Information, 2012), stimulating interest in
health promotion and longevity. Depression, functional limitations, and activity, all of
which are strong predictors of health and longevity, are important targets of study to
improve the lives of older adults (Ben-Ezra & Shmotkin, 2010; Cesari et al., 2008;
Goodwin, 2003; Kennison & Cox, 2013; Wagner & Short, 2014).
Major depressive disorder (MDD) becomes less prevalent with age (Blazer,
2010a) but is the most prevalent affective disorder in older adults (Gum, KingKallimanis, & Kohn, 2009) and exerts debilitating effects comparable to diabetes or
arthritis (Hirschfeld et al., 1997). Late life depression is related to increased physical
illness, chronic disease, self-neglect, and decreased physical, cognitive, and social
functioning, which are all associated with increased mortality (Blazer, 2003; Chapman &
Perry, 2008; Collard, Comijs, Naarding, & Oude Voshaar, 2014). Additionally, direct
costs are nearly one third higher for depressed than non-depressed older adults (Melanie
Luppa et al., 2013).
Depression is a strong risk factor for suicide in late life (Turvey et al., 2002).
Psychological autopsies suggest that depression is more common for older adults who
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complete suicide than for younger individuals (Conwell & Brent, 1995). Men aged 85+
have the highest suicide rates (48.5 deaths per 100,000, compared to 12.6 in the general
population) (“National Center for Injury Prevention and Control,” 2013) and suicide rates
are increasing for older adults (from 1999 to 2010: age 50-54=Δ48.4%; 55-59=Δ49.1%;
and 60-64=Δ37.0%) (“Federal Interagency Forum on Aging-Related Statistics. Older
Americans 2012: Key Indicators of Well-Being,” 2012; Sullivan, Annest, Luo, Simon, &
Dahlberg, 2013).
Less severe depression also has harmful effects. Subthreshold depression, defined
as depressive symptoms that do not meet criteria for MDD, is 2-3 times more prevalent
than MDD in older adults and is associated with increases in healthcare usage, disability,
cognitive impairment, risk of dementia, suicidal ideation, and declining physical health
(Meeks, Vahia, Lavretsky, Kulkarni, & Jeste, 2011; Vahia et al., 2010).
In view of the current and growing challenges of meeting the burgeoning older
adult population’s health care needs, the Institute of Medicine recently recommended
training in evidence-based mental health treatment for all health care professionals and
social service providers (Bartels & Naslund, 2013). Innovative delivery of interventions
has also been recommended to extend their reach (Bartels & Naslund, 2013; Kazdin &
Rabbitt, 2013). However, few depression studies test hypotheses based on theoretical
models that consider the unique aspects of late life, such as functional limitations,
bereavement, age-related neurobiological changes, lifestyle changes, and insomnia; thus,
we believe research to clarify theoretical models of depression for older adults is also
needed to inform these interventions. Targeting specific mechanisms indicated by models
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of late life depression may result in more powerful and efficient treatments to help
address the growing mental and physical health needs (Dimidjian, Barrera, Martell,
Muñoz, & Lewinsohn, 2011) of older adults.
To help fill this gap, the present study tested the generalizability of a cognitive
theory of depression in older adults by examining the role of cognitions in late life
depression. Specifically, this study examined the relationship of negative cognitions
(hopelessness and pessimism) with depression. Testing theory may provide a better
understanding of the causes of depression and the factors that maintain depression in
older adults. For instance, finding that negative cognitions are related to change in
depressive symptoms in ways not indicated by current cognitive models of depression
may suggest modifications to current models to better explain the role of cognitions in
late life depression and recommend new ways to target cognitions in interventions for
older adults. Because depression, functional limitations, and activity are strongly
associated with health and longevity, this study also examined the relationships of
negative cognitions with functional limitations and activity, which are important
predictors of depression.

Novel Contributions of This Study
This study offers several novel contributions to the literature. First, it combines
functional limitations and cognitions in the study of depression, which are typically
studied in isolation. Second, by including functional limitations and activity, which
change in late life and are believed to be related to depression, it tests a cognitive model
of depression that includes aspects specific to older adults. Third, it separates negative
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cognitions from depression to examine the unique contribution of cognitions in
depression. Much of the depression research is cross sectional. Moreover, most
longitudinal studies examine trajectories or covariance of variables without examining
temporal ordering. Thus, a fourth novel contribution of this study is its use of specific
longitudinal analyses that test both growth and temporal covariance to better capture the
interrelatedness of depression and related factors over time.

Cognitive Models of Depression
Cognitions are strongly implicated in the etiology of emotional disorders (Alloy
& Riskind, 2005) and are core components in cognitive models of depression. In
cognitive theory, cognitions are the primary mechanisms through which depression
develops and is maintained (Beck, 1976). Cognitive theories of depression assert that
thoughts, attitudes, interpretations, as well as attention to and recall of selective
information increase the risk of depression (Gotlib & Joormann, 2010). In cognitive
models of depression, cognitions are also theoretically linked to behaviors, which
suggests that cognitions may provide a mechanism of behavior change in activities. For
example, when people believe that aversive negative conditions are unavoidable (a
hopeless negative cognition), they cease efforts to escape the situation. In late life,
cognitions related to aging may influence depression and functioning. Internalized ageist
stereotypes (e.g., that elderly people are warm but incompetent) (Cuddy, Norton, &
Fiske, 2005) may be activated when receiving care and may lead to increased depressive
symptoms (Kwak, Ingersoll-Dayton, & Burgard, 2014). Conversely, a positive self-
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perception of aging may be protective of functioning up to one year later (Sargent-Cox,
Anstey, & Luszcz, 2012).
Several separate but intersecting cognitive models of depression have been
developed to describe or explain the relationships of symptoms with depression and
delineate proximal and distal risk factors (Beck, 2002). Beck’s cognitive theory (Beck,
1976) – arguably the most influential of the cognitive theories – is based on Beck’s
research on depression and asserts that negative cognitive schemas are central to the
development and maintenance of depression. Negative cognitive schemas are
longstanding mental structures stemming from negative early life experiences that shape
individuals’ interpretations of their experiences. When activated by negative events later
in life, these schemas lead to negative outcome expectancies, which then lead to
depression. Beck identified three negative cognitive schemas related to depression:
negative views of the self, the world, and the future. Beck labeled the tendency to
attribute negative outcomes to internal, global, and stable factors the negative cognitive
triad (Beck, 1976).
Another cognitive model of depression, Seligman’s learned helplessness theory of
depression, (Peterson & Seligman, 1984; Seligman, 1975) stemmed from the finding that
animals became helpless after experiencing unavoidable aversive conditions. Seligman
extended this finding of learned helplessness to people with hopeless cognitions who
overgeneralized their perceptions of helplessness in unavoidable aversive situations to
new situations, despite the possibility of escape (Peterson & Seligman, 1984; Seligman,
1975). A subtype of depression, labeled hopeless depression, was proposed
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by Abramson, Metalsky, and Alloy (1989). Based on Beck’s and Seligman’s theories, it
identified hopelessness as the precipitating cause of hopeless depression (Abramson,
Metalsky, & Alloy, 1989).
Pessimistic thinking, a main contributor to hopeless depression, can take different
forms. A pessimistic explanatory style is the tendency to explain negative life events in a
pessimistic way and attribute these events to global and stable factors. According to the
theory of hopeless depression, individuals with a pessimistic explanatory style are at a
greater risk of developing hopelessness and subsequent depression (Abramson et al.,
1989). Explanatory styles tend to be stable (stability of over 52 years has been observed)
(Burns & Seligman, 1989), which could exert increasing effects over time, as some
evidence suggests that a pessimistic explanatory style may generate depressive symptoms
and hopelessness that actually lead to negative events in the future (Kleiman, Liu,
Riskind, & Hamilton, 2014).
Pessimistic expectancy is the expectation that one will experience negative events
in the future. In a prospective study of 67 older adults, pessimistic explanatory style and
pessimistic expectancy were uncorrelated and influenced mood differently (Isaacowitz &
Seligman, 2001). A pessimistic explanatory style did not predict increased depression 1
month and 6 months later. Individuals who predicted that they would experience more
negative life events over the next month (thus exhibiting a pessimistic expectancy)
reported more depressive symptoms and experienced more negative life events at the end
of the month. Effects remained when depression and number of life events at baseline
were accounted for in analyses. Surprisingly, individuals with optimistic expectations
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who experienced negative events reported the highest levels of depression after 6 months
and 1 year (Isaacowitz & Seligman, 2001).
The theoretical centrality of cognitions in depression along with empirical
findings of the association of cognitions and mood corresponds to treatment of depression
with cognitive therapy, which has strong support as an empirically supported therapy for
depression (APA Presidential Task Force on Evidence-Based Practice., 2006; “Cognitive
Therapy for Depression,” 2013). Cognitive Therapy (CT) is a product of Beck’s
depression research that targets negative cognitions (Beck, 1967, 1979). In CT,
individuals learn to identify, refute, and restructure maladaptive negative cognitions,
which leads to improved mood and behaviors. Cognitive Behavioral Therapy (CBT)
combines CT with behavioral components. The basic tenet of CBT is that people derive
meaning from their thoughts, feelings, and behaviors, which are interrelated (Beck, Rush,
Shaw, & Emery, 1979). CBT has demonstrated effectiveness in a wide range of
applications and change in cognitions appears to be a mechanism in depression treatment
(Lorenzo-Luaces, German, & DeRubeis, 2014); however, a recent meta-analysis reported
that effect sizes have declined over the past 3 to 4 decades (Johnsen & Friborg, 2015).
Compared to behavioral or physiological mechanisms in mood disorders (Ayers &
Riskind, 2014), cognitions are less vulnerable to aging-related changes, so it is not
surprising that the effectiveness of CBT with older adults is comparable to that of
younger adults. Adaptations of CBT for age-related concerns (e.g., grief, medical
conditions, attitudes about aging) and limitations (e.g., cognitive impairment and sensory
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limitations) are comparatively effective (DiNapoli, LaRocca, & Scogin, 2015; Johnsen &
Friborg, 2015).
Explanations of the etiology of late life depression include cognitive and memory
deficits due to age-related biological changes in the brain (Stuart-Hamilton, 2006), which
may increase vulnerability to depression. Cognitive biases in memory and attentional
processing of emotional information (key features in depression) are interrelated and may
contribute to emotional dysregulation through multiple pathways, including rumination
and reduced cognitive control in both processing and disengaging from negative
information (Gotlib & Joormann, 2010). Despite aging-related biological changes,
emotional regulation improves in late life, perhaps because we tend to prioritize the
present moment over the future, invest in fewer intimate relationships, and focus on
positive emotions as we age (Carstensen, Isaacowitz, & Charles, 1999; Laidlaw, 2013).
This improved emotional regulation in late life despite aging-related changes that
increase vulnerability to depression suggests that models could more accurately delineate
late life differences in cognitive biases influencing emotion regulation.
A model that includes functional limitations (that tend to increase in late life),
physical activity (that typically decreases in late life), and negative cognitions (that may
have a different role in late life depression than earlier) may be useful to understand how
late life depression develops and is maintained. Figure 1 depicts such a model, indicating
relationships between negative cognitions, functional limitations, activity, and
depression. The blue lines connecting constructs indicate temporal relationships that will
be empirically tested in this study. Arrows indicate hypothesized temporal effects (e.g.,
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change in functional limitations will precede change in negative cognitions); arrows on
both ends of a line indicate bidirectional temporal relationships (e.g., change in
depression and negative cognitions precede change in the other paired construct).

Figure 1 Conceptual model of changes in negative cognitions, functional limitations, activity, and depression

Behavioral Model of Depression
Behavioral models of depression place overt and covert behaviors at the core. A
behavioral explanation of depression assumes that insufficient engagement in rewarding
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events leads to decreased engagement in activities, which limits opportunities for future
rewarding interactions and leads to depressed mood (Lewinsohn & Graf, 1973). From a
behavioral standpoint, depressive symptoms present as depressed behaviors. Within a
behavioral conceptualization of depression, antecedent and consequent events maintain
depressed behavior, affective experiences, and responses (Polenick & Flora, 2013). For
instance, a change in activity level due to injury (antecedent) may lead to feeling
disappointed and worthless (covert depressed behavior) about being unable to help build
a grandchild’s playhouse, and result in behavior such as self-critical remarks (overt
depressed behavior). Restricted daily activity has been proposed as a common pathway
leading to depression in older adults, regardless of risk factors (Fiske, Wetherell, & Gatz,
2009).
Declining functioning and perception might also contribute to a decrease in
activity in late life. For example, because functional limitations, sensory decline, and
cognitive impairment may reduce enjoyment of activities, these aging-related changes
might limit sources of reinforcement or lead to reduced frequency of rewarding activities,
thereby increasing vulnerability to depression. Thus, behavioral models are applicable in
old age (Polenick & Flora, 2013).
Apart from aging-related changes in sensory perception, recent research suggests
that major depression may be accompanied by altered sensory perception such as visual
processing of emotional expression and dulled perception of sexual attraction cues. These
abnormalities in perception may contribute to an inability to experience pleasure and loss
of interest in activities by impairing reward circuits in the brain (Fitzgerald, 2013). The
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motivation to approach positive outcomes and avoid negative outcomes is important for
understanding behavior in depression. Both approach deficits and avoidance motivation
may contribute to the onset and maintenance of depression by limiting positive
reinforcing experiences and increasing negative experiences. Avoidance processes may
also increase vulnerability to depression by influencing information processing biases
(Fitzgerald, 2013).
As with cognitive treatments for depression, a behavioral intervention was
developed based on the theoretical factors that initiate and maintain depression.
Behavioral activation for depression has strong research support as an empiricallysupported treatment (APA Presidential Task Force on Evidence-Based Practice., 2006;
“Research-Supported Psychological Treatments,” 2013). Behavioral activation aims to
increase engagement in both rewarding activities and adaptive behaviors and reduce
engagement in behaviors that maintain or increase the risk of depression. Behavioral
activation may work independently of cognitive elements in CBT, as a component
analysis indicated that a behavioral component of CBT was comparable in effectiveness
to the complete CBT protocol (that also targeted negative cognitions) for treatment of
depression and relapse prevention (Jacobson et al., 1996).

Risk Factors for Depression
Risk factors for depression among community dwelling older adults include
bereavement, disability, history of depression, sleep disturbance, being female (Cole &
Dendukuri, 2003), adverse experiences in childhood, social strain, financial strain,
smoking, alcohol use, physical inactivity, obesity, diabetes, hypertension, and comorbid
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medical conditions (Almeida et al., 2011). The onset and maintenance of late life
depression is likely due to an interaction of vulnerabilities, cognitive diathesis, agingrelated neurobiological changes, and stressful life events that become more frequent with
age (Fiske et al., 2009). Thus, the most accurate models explaining the etiology of latelife depression incorporate multiple risk factors that represent interdependent and
dynamic processes (Blazer, 2002; Zarit & Zarit, 2007). Moreover, these factors may
influence depression differently at different ages. For example, although the prevalence
of depression among older adults was higher among those aged 75 and older (compared
to 55-74), age was a risk factor only up to 89 years old (Zhao et al., 2012). In addition,
depressed older adults whose first onset of depression occurred at age 60+ were less
likely to report a family history of depression or previous hospitalization for depression
and had greater cognitive impairment compared to those whose first depressive episode
occurred earlier (Gallagher et al., 2009).

Functional Limitations and Depression
Physical functioning decline in late life is associated with depression. In 2010,
more than 38% of US adults aged 65+ had a disability, defined as difficulty in one or
more of 6 categories: hearing and vision, cognition, ambulation (walking or climbing
stairs), self-care, and independent living (doing errands alone) (Office of American
Community Survey, 2010). The most common difficulties were walking, doing errands
alone, and climbing stairs (West, Cole, Goodkind, & He, 2014). Functional limitation
predicts functional decline and loss of independence, but there is considerable fluctuation
in short-term levels of functioning (Guralnik, Patel, & Ferrucci, 2012).
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Some studies suggest that, except for prior levels of depression, disability and
changes in disability are the greatest risk factors for increased depression (Kennison &
Cox, 2013; Yang, 2006) but evidence for a longitudinal relationship is inconsistent
(Chao, 2014; Pearlin & Skaff, 1996; Yang, 2006). Older adults with disabilities are
nearly three times more likely to have depressive symptoms (Meltzer et al., 2012), with
each additional ADL or IADL limitation and disability type increasing the likelihood of
depression. In a Netherlands population based study, 37% of older men and 36% of older
women with disabilities were classified as depressed, which was approximately twice the
prevalence found in the community population (Ormel, Rijsdijk, Sullivan, van Sonderen,
& Kempen, 2002). High levels of functional abilities, visual acuity, and stability of
functioning predict stable low depressive symptoms (Schilling, Wahl, & Reidick, 2013).
Although disability has long been recognized as a major risk factor for
depression, only recently have researchers examined the role of psychosocial factors in
this relationship (Jang, Haley, Small, & Mortimer, 2002) and results are inconsistent. In a
cross-sectional study, after adjusting for disability severity, dependence on others was not
related to depression, suggesting that increased functional limitation was the key risk
factor for depression (Meltzer et al., 2012); however, another cross-sectional study found
that self-efficacy in managing one’s environment, autonomy, and purpose in life better
predicted depression than did medical illness and disability (Davison, McCabe, Knight, &
Mellor, 2012). Some potential mediators of disability on subsequent depression may
include cognitive elements such as discrimination, sense of control, and self-esteem
(Gayman, Turner, & Cui, 2008; Yang, 2006). Over time, functional loss accompanied by
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chronic strain may deplete psychosocial coping resources and lead to negative selfperceptions, increasing depressive risk (Yang, 2006).
There is some evidence of a bidirectional relationship between disability and
depression and trajectories of disability and depressive symptoms are interrelated both
concurrently and longitudinally (Kennison & Cox, 2013; Ormel et al., 2002; Taylor &
Lynch, 2004). Depression predicts future disability (Hybels, Pieper, & Blazer, 2009) and
may be among the most important risk factors of functional decline (Bruce, 2001).
Improvement in depressive symptoms is also associated with improvement in ADL and
IADL over 12 months (Nyunt, Lim, Yap, & Ng, 2012). However, compared to the effects
of disability on depression, the effects of depression on subsequent disability may be
more complex, nonlinear, weaker or non-significant, and may vary by time frame,
functional domain, and chronic disease status (Chen et al., 2012; Gayman et al., 2008;
Geerlings, Beekman, Deeg, Twisk, & Van Tilburg, 2001; Guralnik et al., 2012; Hybels,
Pieper, & Blazer, 2009; Yang, 2006). For example, no relationship of disability and
depression was found over 3 months in older men and women (Conradsson et al., 2013).

Physical Activity and Depression
Physical activity, which declines in late life, is associated with mental and
physical health, functioning, longevity, and quality of life in older adults, and therefore, is
important for healthy aging (Gill, Allore, Gahbauer, & Murphy, 2010; Griffiths et al.,
2014; Pahor et al., 2014; Wagner & Short, 2014; Wassink-Vossen et al., 2014). Physical
inactivity and disability predict persistently high and increasing depressive symptoms
over 20 years in women aged 65 and older (Byers et al., 2012). Notably, sedentary
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women aged 50-55 had nearly twice the risk of depressive symptoms up to 9 years later
compared to women who either sat 4 or fewer hours per day or engaged in 2½ hours of
moderate physical activity per week. Compared to women who sat 4 or fewer hours per
day and engaged in 2½ hours of moderate physical activity per week, the sedentary group
had 3 times the risk of depression (van Uffelen et al., 2013). In treatment studies,
physical activity demonstrates beneficial effects on depressive symptoms in older adults
(Mura & Carta, 2013) but surprisingly, no studies have been published on the effects of
depression treatment on physical activities (Cuijpers, de Wit, & Taylor, 2014).
Bidirectional longitudinal associations between physical activity and mental
health of up to 10 years have also been identified (Griffiths et al., 2014; Steinmo, HaggerJohnson, & Shahab, 2014). Emerging depression is associated with a decrease in minutes
of physical activity and is a risk factor for adopting a sedentary lifestyle in older adults,
regardless of disease status (van Gool et al., 2003).

The Proposed Study
Few depression studies test hypotheses based on theoretical models that consider
the unique aspects of late life, such as functional limitations and decreasing activity
levels. In addition, few models of late-life depression incorporate interdependent and
dynamic processes that may influence depression differently in late life. Improved
emotional regulation in late life, despite aging-related changes that increase vulnerability
to depression, suggests that cognitive influences may operate differently to regulate
emotion at older ages. A model that includes functional limitations (that tend to worsen in
late life), physical activity (that typically decreases in late life), and negative cognitions
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(that may have a different role in late life depression than earlier) may be useful to
understand how late life depression develops and is maintained.
This study will attempt to help fill this gap by examining the level of Negative
Cognitions, Depression, Functional Limitations, and Activities in older adults across 3
time points, spanning 8 years. It will also examine how Negative Cognitions relate to
Depression, Functional Limitations, and Activities. Specifically, it will test the timelagged associations in pairs of variables (Negative Cognitions with Depression, Negative
Cognitions with Functional Limitations, and Negative Cognitions with Activities) using 3
bivariate latent difference score (LDS) models. Of primary interest in this study is
whether Negative Cognitions are leading indicators of Depression, Functional
Limitations, and Activities in older adults.
Negative implicit cognitions (those outside of conscious awareness) are related to
past, present, and future depression (Phillips, Hine, & Thorsteinsson, 2010) and a
negative cognitive style is implicated in the hopelessness model of depression (Beck,
1979; Beck, Brown, Steer, Eidelson, & Riskind, 1987; Gotlib & Joormann, 2010).
However, despite a large body of research on cognitions and depression, little research
has examined how negative cognitions may operate differently in late life depression. In
addition, few studies have examined the role of negative cognitions in functioning or
activities in older adult samples. A specific cognition that appears to be predictive of
functioning is a positive perception of aging, which was related to better functional health
over 18 years and was partially mediated by perceived control (Levy, Slade, & Kasl,
2002).
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This study will examine the trajectories of negative cognitions with depression,
functioning, or activities in older adults. Evidence of negative cognitions as a leading
indicator of functioning and activities would suggest that theoretical models of
depression might need to be expanded to include aging-related factors for older adults. It
would also provide support for targeting cognitions to improve functional limitations and
activity levels in older adults, whose life experiences and perspective taking abilities are
strengths contributing to effective cognitive restructuring in treatment (Satre, Knight, &
David, 2006). As functional limitations and activity are both predictors of depression,
health, and longevity (Ben-Ezra & Shmotkin, 2010; Cesari et al., 2008; Goodwin, 2003;
Kennison & Cox, 2013; Wagner & Short, 2014), knowing whether negative cognitions
are worthwhile targets for improvement in these areas might lead to more powerful and
efficient interventions.

Research Question and Hypotheses
Depression, functional limitations, and activity are important research emphases
for improving the quality of life and well-being of older adults. The purpose of this study
is to examine the relationships of Negative Cognitions with Depression, Negative
Cognitions with Functional Limitations, and Negative Cognitions with Activities by
asking the following research question: In what ways do Negative Cognitions change and
relate with Depression, Functional Limitations, and Activities?
The literature on older adults suggests that mental health improves during most of
late adulthood, while physical activity and abilities decline (Cotter & Lachman, 2010).
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Hypothesis 1. Depression, Negative Cognitions, Functional Limitations, and Activities
will decline over time.
Negative implicit cognitions are related to past, present, and future depression
(Phillips et al., 2010). Hypothesis 2. Negative Cognitions will lead to Depression and
Depression will lead to Negative Cognitions.
To our knowledge, no published research exists on how negative cognitions relate
to functioning in older adults; however, a positive view of aging was shown to be
associated with better future functioning and was mediated by perceived control. In
addition, functional limitations are associated with higher rates of depression. Hypothesis
3. Functional Limitations will lead to Negative Cognitions.
According to cognitive and behavioral theory, thoughts, feelings, and behaviors
are interrelated (Beck & Haigh, 2014; Dimidjian et al., 2011) and evidence-based
cognitive-behavioral therapies target thoughts and behaviors to effect change (Barlow,
2008). To our knowledge, the relationship of negative cognitions and activity has not
been tested. However, a cognitive behavioral model to promote physical activity in older
adults recommended that several beliefs related to physical activity – self-efficacy
beliefs, outcome expectations, and attributions about difficulties – should be addressed in
CBT interventions (Lachman et al., 1997). Given the consistent theoretical relationship
between cognitions and depression and the efficacy of cognitive and behavioral
techniques that address cognitions or behaviors to improve mental and physical health
outcomes (e.g., behavioral activation to alleviate depression in older adults) (Dimidjian et
al., 2011), we expect that negative cognitions and behaviors will be interrelated over
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time. Hypothesis 4. Higher levels of Negative Cognitions will lead to fewer Activities
and lower levels of Activities will lead to increased Negative Cognitions.
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METHOD

Participants
Data for this study were collected as part of the HRS (Health and Retirement
Study) (HRS, 2012), which is sponsored by the National Institute on Aging (grant
number NIA U01AG009740) and is conducted by the University of Michigan. David R.
Weir is the Principal Investigator of the Health and Retirement Study. The HRS is a
nationally representative sample of more than 26,000 US adults, age 50+ who were
surveyed about work, income, assets, disability, health, cognitive functioning, and
psychosocial functioning.
Beginning in 2004, a randomly selected group of 7,611 community-dwelling
participants who completed a core interview received a self-administered questionnaire
with either disability or psychosocial items and were asked to complete and return it by
mail. The psychosocial leave-behind questionnaire contained negative cognitions used in
this study, which was comprised of hopelessness and pessimism items. In 2004, 78.2% of
those who were asked to complete the psychosocial questionnaire returned it (n=3,182).
Accounting for the 88.9% response rate for the 2004 core interview, the overall response
rate was 68.3% (HRS, 2012). Beginning in 2006, participants scheduled for face-to-face
interviews occurring every 4 years were asked to complete an updated psychosocial
questionnaire. Some participants who completed the pilot questionnaire in 2004 were
selected to receive the expanded questionnaire in 2008 (n = 1,377) and 2012 (n = 1,196).
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The response rate among these participants was 94% in 2008 and 86% in 2012. Of the
participants who completed the psychosocial questionnaire in 2004, 21% (n = 689) had
died by 2012 and were excluded from the analyses. Participants younger than 50 in 2004
(n = 151) were removed from the data set. In 2004, 2008, and 2012, 673 adults (36%
male), completed either the pilot questionnaire or an updated psychosocial questionnaire.
In 2004, participants were 50 to 88 (M = 63.9, SD = 8.4) years of age.

Measures
Functional Limitations was measured with the total number of difficulties in
mobility endorsed out of 5, (walking 1 block, walking several blocks, climbing 1 flight of
stairs, climbing several flights of stairs, and jogging 1 mile). Reliability was good (α=.74
for 2004, α=.77 for 2008, α=.80 for 2012).
Activity was the frequency of vigorous, moderate, and mild activities. Frequency
of vigorous physical activities was one item: “How often do you take part in sports or
activities that are vigorous, such as running or jogging, swimming, cycling, aerobics for
gym workout, tennis, or digging with the state or shovel?” Frequency of moderate
physical activities was one item: “How often do you take part in sports or activities that
are moderately energetic such as gardening, cleaning the car, walking out of moderate
pace, dancing, floor or stretching exercises?” Frequency of mild physical activities was
one item: “How often do you take part in sports or activities that are mildly energetic,
such as vacuuming, laundry, or home repairs?” Responses for frequency of vigorous,
moderate, or mild activities were 1 = hardly ever or never, 2 = 1 to 3 times a month, 3 =
once a week, 4 = more than once a week, and 5 = every day.
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Negative Cognitions were measured with scales of pessimism and hopelessness.
Pessimism was measured with 3 items from the life orientation test (LOT) (Scheier,
Carver, & Bridges, 1994). Reliability of the LOT pessimism was good (α=.84 for 2004,
α=.76 for 2008, and α=.77 for 2012). Hopelessness was measured with 2 items from
Beck Hopelessness scale (Beck, Weissman, Lester, & Trexler, 1974) and 2 items from
the Everson et al. Hopelessness scale (Everson, Kaplan, Goldberg, Salonen, & Salonen,
1997). In the present study, hopelessness reliability was good (α=.87 for 2004, α=.84 for
2008, and α=.88 for 2012).
Depression was measured with an 8-item version of the Centers for
Epidemiological Study, Depression Scale (CES-D). The sum of items ranged from 0 to 8,
with higher numbers indicating more depressive symptoms (Radloff, 1977). Reliability
was good (α=.80 for 2004, α=.81 for 2008, and α=.82 for 2012).

Analysis
To examine how trajectories of pairs of variables (Negative Cognitions with
Depression, Negative Cognitions with Functional Limitations, and Negative Cognitions
with Activities) relate to one another over 8 years, three bivariate latent difference score
(LDS) SEM models using Mplus 7.3 (B. O. Muthén & Muthén, 2014) were fit to the
data. A bivariate LDS model (depicted in Figure 2) can account for growth or decline
(mean level change), lagged relationships, and detect covariance over time. LDS models
include both constant linear effects and two sources of change. Constant linear change,
though not estimated, is depicted (α, indicated by the red paths) for consistency with LDS
models in the literature. Sources of change in LDS models include the effects of self-
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feedback (non-linear) change associated with the same variable at the previous time point
(β, indicated by the blue paths), and time-lagged change in the paired variable (ɣ,
indicated by the green paths). For each variable, the model indicates an intercept and a
slope (x0 and xs for variable X; and y0 and ys, for variable Y) and deviations of the
intercepts and slopes (x0* and xs*, and y0* and ys*). The slope means (µxs and µys) and
the correlation between the two slopes (ρxs, ρyx) are also indicated.
General guidelines to determine adequate sample sizes for SEM models with
missing data are generally insufficient because power is influenced by multiple factors;
However, effects have been detected in LDS models with a sample size of fewer than 500
(Hertzog, Lindenberger, Ghisletta, & Oertzen, 2006). To maximize analytic power, FIML
was used. Bayesian estimation was used because of the substantial amount of non-normal
data. Bayesian estimation uses a nonparametric approach that can account for non-normal
data and produce non-biased estimates. Significant path coefficients indicated effects for
hypothesized paths.
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Figure 2 Bivariate Latent Difference Score Model
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RESULTS

Descriptive Results
To explore the strength of the relationships among constructs within and between
time points, bivariate correlations were computed among all variables using SPSS version
19. Means of all variables and their correlations were consistent with expectations and
can be seen in Table 1. Within-construct correlations over time were high for Functional
Limitations (r = .64, .56, and .69) and Negative Cognitions (r = .65, .56 and .68).
Correlations for Depression over time were moderate (r = .46, .46, and .47). Correlations
for Activities were moderate to high (r = .48, .46 and .58). Correlations between
constructs within time points demonstrated small to medium effects. The strongest
relationship was between Negative Cognitions and Depression (r = .45, .39 and .34),
followed by Negative Cognitions and Functional Limitations (r = .31, .26, and .25), and
Negative Cognitions and Activities, which were negatively correlated (r = -.21, -.27, and
-.27).
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Table 1 Descriptive Statistics and Correlations between Study Variables Within and Across Time Points
1

2

3

4

5

6

7

8

9

10

11

12

n

664

669

664

661

670

664

664

663

655

673

673

673

Mean

2.54

2.44

2.38

1.19

1.16

1.19

.67

.84

1.10

9.20

9.18

8.25

SD

1.22

1.15

1.13

1.86

1.83

1.78

1.13

1.26

1.44

2.44

2.64

2.90

Minimum

1.00

1.00

1.00

0.00

0.00

0.00

0.00

0.00

0.00

3.00

3.00

3.00

Maximum

6.00

6.00

6.00

8.00

8.00

8.00

5.00

5.00

5.00

15.00

15.00

15.00

Cognitions
1. Time1

--

2. Time 2

.65**

--

3. Time 3

.56**

.68**

--

4. Time 1

.45**

.29**

.23**

--

5. Time 2

.39**

.39**

.29**

.46**

--

6. Time 3

.37**

.35**

.34**

.46**

.47**

--

7. Time 1

.31**

.25**

.20**

.31**

.36**

.32**

--

8. Time 2

.30**

.26**

.20**

.29**

.40**

.33**

.64**

--

9. Time 3

.32**

.29**

.25**

.26**

.33**

.41**

.56**

.69**

--

10. Time 1

-.21**

.21**

-.16**

-.21**

-.15**

-.17**

-.38**

-.35**

-.29**

--

11. Time 2

-.21**

-.27**

-.24**

-.18**

-.23**

-.19**

-.36**

-.43**

-.35**

.48**

--

12. Time 3

-.33**

-.31**

-.27**

-.20**

-.24**

-.29**

-.36**

-.43**

-.51**

.46**

.58**

Depression

Functioning

Activities

**

p<.01.
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Research Question. In what ways do Negative Cognitions change and
relate with Depression, Functional Limitations, and Activities?
To answer this research question, three bivariate latent difference score (LDS)
models were used to examine the relationships of pairs of variables over time. LDS
models are able to estimate both growth and covariance of constructs. The primary
question in this study was about how pairs of variables covary, but change in mean levels
over time was also of interest. Typically, fit statistics are compared for a series of models
(an unconditional growth model without time-lagged relationships, two separate models
with time-lagged associations from one variable to the other, and a combined model with
time-lagged associations for the effect of each variable on the other). However, Bayesian
estimation in Mplus does not provide traditional fit statistics, which would allow
comparisons of nested models. Therefore, a Bayesian posterior predictive p-value (PPP)
fit statistic was examined to assess model fit.
The PPP as computed within Mplus (B. O. Muthén & Muthén, 2014) is based on
the likelihood-ratio chi-square test and compares a hypothesized model with an
unrestricted alternative model while taking estimation error into account. Although
guidelines for interpreting PPP values are not precise nor universally agreed upon,
Aspaouhov and Muthén propose that a low PPP value (PPP = .01; .05) indicates poor fit;
while a high value (PPP = .5) indicates excellent fit (Asparouhov & Muthén, 2010; B.
Muthén & Asparouhov, 2011). The PPP for the Negative Cognitions-Depression LDS
model indicated excellent fit of the model to the data (PPP = .6). The PPP for the
Negative Cognitions-Activity LDS model indicated inadequate fit (PPP = .03). However,
Negative Cognitions estimates within this model (strength and significance of intercept,
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slope, autoregressive effects, and mean level change) were comparable to estimates in the
other two bivariate models that also included Negative Cognitions, which increased
confidence in the estimates produced by the Negative Cognitions-Activity model. The
PPP for the Negative Cognitions-Functioning LDS model indicated excellent fit (PPP =
.5).
Within the bivariate LDS models, parameter and path estimates were examined to
assess effects. Because Negative Cognitions was estimated separately within 3 separate
bivariate models, estimates for Negative Cognitions varied slightly. The modeled mean
initial value for Negative Cognitions was 2.54 within the Negative CognitionsDepression model, 2.56 within the Negative Cognitions-Activities model, and 2.50 within
the Negative Cognitions-Functional Limitations model (on a 6-point scale). Modeled
mean estimates for Depression was 1.18 (on an 8-point scale), Functional Limitations
was .64 (on a 5-point scale), and Activities was 9.29 (on a 15-point scale). The models
also estimated change in each variable over the 3 time points. Negative Cognitions and
Activities decreased slightly. Depression levels remained relatively stable over the 3 time
points. Functional Limitations increased from .64 at its initial level to .86 at time 2 and
1.06 at time 3. The modeled mean initial values and estimated change in each variable are
indicated in the bivariate models in figures 3, 4, and 5.

Negative Cognitions and Depression
The models also tested whether there were time-lagged associations between the
pairs of variables, while accounting for their correlations. Autoregressive effects were
found for both Negative Cognitions and Depression. Contrary to expectations, there was
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no evidence of time-lagged effects for Depression on Negative Cognitions, or Negative
Cognitions on Depression. Because Negative Cognitions did not receive significant
cross-lagged effects from Depression, Functional Limitations, or Activities in any of the
bivariate models, change in Negative Cognitions at each time point can be computed
from the initial mean value of Negative Cognitions (2.54), its linear effect (slope = 1.46),
and change in Negative Cognitions related to its value at the previous time point
(autoregressive nonlinear effect = -.60.). Within the bivariate Negative CognitionsDepression model, change in Negative Cognitions included an estimated, non-significant
coupled effect (-.02) from Depression at the previous time point and can be represented
with the following equation (significant paths are indicated by bold type for all models):

Equation 1 Change in Negative Cognitions

ΔC[t]n = 1.46 + -.60C[t-1]n + -.02D[t-1]n
Using this information, the predicted value of Negative Cognitions at each time
point was computed and was modeled to decrease from the initial value of 2.54 to 2.44 at
time 2, to 2.41 at time 3. The overall decrease of .13 over 8 years was consistent with
expectations.
Depression at each time point can be computed from the initial mean value of
1.18, its linear effect (slope = .92), change in Depression related to its value at the
previous time point (autoregressive nonlinear effect = -1.00), and the coupling effect of
Negative Cognitions at the previous time point (.11), represented by the following
equation:
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Equation 2 Change in Depression

ΔD[t]n =.92 + -1.00D[t-1]n +.11C[t-1]n

The predicted value of Depression at each time point was modeled to remain
largely consistent from the initial value of 1.18 to 1.19 at time 2, to 1.18 at time 3. The
lack of decrease in Depression levels was inconsistent with expectations.
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Figure 3 Negative Cognitions and Depression Estimates
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Negative Cognitions and Functional Limitations
The initial number of Functional Limitations was .64 (on a 5-point scale).
Contrary to expectations, there was no evidence of time-lagged effects for Negative
Cognitions on Functional Limitations, or Functional Limitations on Negative Cognitions.
Levels of Functional Limitations increased to .86 at time 2 and 1.06 at time 3, for an
overall increase of .42 over the 3 time points, which was consistent with expectations.
The estimates for the slope (.21) and autoregressive effect (-.04) of Functional
Limitations were non-significant. Change in Functional Limitations can be represented
by the following equation:

Equation 3 Change in Functional Limitations

ΔF[t]n = .21 + -.04F[t-1]n + .01C[t-1]n
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Figure 4 Negative Cognitions and Functional Limitations Estimates

Negative Cognitions and Activities
In the Negative Cognitions-Activities model there was no time-lagged association
of Activities with subsequent levels of Negative Cognitions. Negative Cognitions had a
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positive time-lagged association with Activities, such that lower levels of Negative
Cognitions were associated with lower levels of Activities at the next time point, which
was inconsistent with our hypothesis. The autoregressive effect of Activities was nonsignificant. Change in Activities can be represented by the following equation:

Equation 4 Change in Activities

ΔA[t]n = -4.06 + -.09A[t-1]n + 1.93C[t-1]n

Activities decreased slightly from 9.29 at time 1 to 9.26 at time 2, and 8.83 at time
3. The overall decrease in Activities of .46 was consistent with expectations.
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Figure 5 Negative Cognitions and Activities Estimates
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DISCUSSION

The Relationship of Negative Cognitions and Depression.
The slight decrease of negative cognitions of .13 over 8 years was consistent with
expectations, as mental health improves during most of late adulthood (Cotter &
Lachman, 2010). In this sample, 12.1% of participants endorsed 4 or more depressive
symptoms at baseline, which is indicative of clinically relevant levels of depression. This
percentage was slightly lower than comparable depression levels of older adults aged 65+
observed in population studies (10-12% for men and 16-19% for women) (Federal
Interagency Forum on Aging-Related Statistics, 2012). The lower percentage of
depression in this study may reflect a younger age of the sample (age 50 to 88, M = 64)
and the selection of only community dwelling adults to receive the psychosocial
questionnaire. While the overall low level of depression (1.18, 1.20, and 1.19 at 3 time
points on an 8-point scale) was consistent with hypotheses, the result that levels did not
decrease was unexpected given the reported decreases in depressive symptoms over time
in older adults (Burns, Butterworth, Luszcz, & Anstey, 2013). Yet, decreases in
depression beyond this minimal level observed in this study may be unlikely.
The lack of time-lagged associations between negative cognitions and depression
was surprising, given the relationship suggested by cognitive theory. Empirical evidence
also suggests a relationship (Phillips et al., 2010). The observed longitudinal correlations
within individuals between negative cognitions and depression in the present study also
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led us to expect a longitudinal relationship (r = .34 to .39 for negative cognitions at
baseline and depression at a later time point; r = .23 to .29 for depression at baseline and
negative cognitions at a later time point).
This lack of interrelatedness between negative cognitions and depression suggests
that present cognitive models of depression may not generalize to older adults. In
addition, negative cognitions and depression followed different trajectories over time.
Negative cognitions improved, while depression levels remained consistent, suggesting
that negative cognitions did not influence depression levels. This finding departs from
cognitive theories of depression that place cognitions at the core of depression etiology
and maintenance. Moreover, negative cognitions in this study, hopelessness and
pessimism, did not relate to depression, suggesting that hopelessness depression theory,
which assumes that hopelessness is the precipitating cause of depression, may not
generalize to older adults. Because most research on depression are based on samples
with clinically significant depressive symptoms, theories may best describe how
cognitions relate to depression when people are depressed. Our results suggest that
negative cognitions do not lead to symptoms of depression in community dwelling older
adults, who typically experience low levels of depressive symptoms.
Because few depression studies testing hypotheses based on theoretical models
have considered the unique aspects of late life such as functional limitations and decline
in activity levels, we believe that research to clarify theoretical models of depression for
older adults is needed. To help fill this gap, the present study tested the generalizability of
a cognitive theory of depression in older adults by examining the role of cognitions in

37

late life depression. By testing theory, we hoped to better understand the causes and
factors that maintained depression in older adults, as targeting these specific mechanisms
may result in more powerful and efficient treatments to help address the growing mental
and physical health needs (Dimidjian et al., 2011) of older adults.
Higher levels of negative cognitions were unrelated to future depression levels,
suggesting that cognitive theories of depression do not accurately capture the role of
negative cognitions in depression for older adults. Cognitive theory assumes that negative
cognitions lead to and maintain depression, and empirical evidence suggests that negative
cognitions are mechanisms of change in depression treatment, which is consistent with
the effectiveness of cognitive therapy for depression in older adults (Satre et al., 2006).
Our results, however, suggest that negative cognitions are not central to the development
and maintenance of depression in older adults and raise the possibility that something
other than cognitive restructuring is a mechanism in depression treatment for older adults.
Another possibility is that negative cognitions play a different role in late life
depression than at younger ages. For example, one study suggests that hopelessness may
interact with stress differently for older adults. A hopeless cognitive style predicted
depression 6 weeks later only for individuals with lower levels of stress in a study of 64
older adults in extra care living facilities (Meyer, Gudgeon, Thomas, & Collerton, 2010).
Moreover, optimism and pessimism appear to be more distinct and independent
constructs in older adult populations compared to younger adults (Robinson-Whelen,
Kim, MacCallum, & Kiecolt-Glaser, 1997), suggesting that negative cognitions might be
qualitatively different in older adults. In fact, after experiencing negative events, older
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adults who were optimistic at baseline reported the highest levels of depression compared
to those who were pessimistic (Isaacowitz & Seligman, 2001).
Data collection in the present study may have been too infrequent to capture the
interrelatedness of negative cognitions and depression, which may occur over weeks or
months, rather than years. Findings from the present study identify a need for additional
research to gain a better understanding of the relationship between cognitions and
depression in older adults and potentially modify a cognitive theory in older adults.
Specifically, studies that test the relationship of negative cognitions and depression in
shorter time periods of days or weeks, such as experience sampling studies are needed to
test the replicability of our findings in briefer time periods.
Results from the present study suggest that current cognitive theories of
depression, which highlight the role of negative cognitions as central to the development
and maintenance of depression, do not adequately explain depression in older adults.
Improved theory could improve current cognitive restructuring techniques for older
adults or cognitive components of interventions. Together with the recommendations for
broader training of providers in evidence-based treatments for older adults and innovative
delivery to extend their reach (Bartels & Naslund, 2013; Kazdin & Rabbitt, 2013), our
recommendation for future research to examine the role of cognitions in late life
depression could lead to more targeted and powerful treatments to help meet the current
and growing health care needs of an increasing older adult population. In light of the
predictive relationship of depression with cognitive, social, and physical functioning,
health, and mortality, these adaptations could have far-reaching and cost-saving effects.
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Relationship of Negative Cognitions and Functional Limitations.
To our knowledge, there are no published studies testing the temporal relationship
of negative cognitions and functional limitations in older adults. This study helps to
extend current knowledge by examining functional limitations as an aspect of late life
depression that may be interrelated with negative cognitions. Our finding that negative
cognitions and functional limitations were not related over time suggests that levels of
functioning do not influence negative cognitions in older adults.
This result may reflect the high level of stability over 8 years in functional
limitations and the low overall mean level of functional limitations in this sample (.64 at
time 1 to 1.06 at time 3, on a 5-point scale). Physical abilities generally decline in late life
(Cotter & Lachman, 2010) and functioning tends to be poorer in older adults who are
hospitalized or in residential care settings. Because participant selection for the
psychosocial questionnaire in this study was limited to community dwelling adults aged
50 to 88 (M = 64), our results may not represent typical functioning levels of older adults
overall or those at older ages. Thus, a relationship between cognitions and disability
might be detected with a more inclusive sample.
It may also be that self-perceptions of disability are more relevant than objective
functional limitation measures, as individuals with similar levels of functioning report
varying levels of perceived disability (Kelley-Moore, Schumacher, Kahana, & Kahana,
2006). Additionally, despite the finding that negative cognitions and functional
limitations were not related in this study, other perceptions related to social aspects of
self-concept, such as mastery and self-esteem may help explain the relationship
functional limitations and subsequent depression (Redmond & Barrett, 2015). Finally, the

40

intervals of data collection in this study may have been too infrequent (4 years between
waves) to capture changes in negative cognitions related to changes in functional levels.
Studies with data collection over briefer time periods, such as months may help detect
effects. We recommend studies that include both community dwelling and participants in
care settings. Future research should supplement objective disability measures with selfperceptions of disability and aging, and examine effects of specific events, such as
bereavement or declining health that might trigger aging-related cognitions.

Relationship of Negative Cognitions and changes in Activities.
The overall decrease in activity was expected, as previous research on older adults
generally has shown decreasing activity over time (Buchman et al., 2014; Sun, Norman,
& While, 2013). Our finding that less negative cognitions was related to fewer activities
at subsequent time points challenges an assumption underlying cognitive theory – that
negative cognitions lead to negative behaviors. The lack of association between activity
and later negative cognitions is surprising given the causal relationship between increased
behavior and less depression in behavioral theory and the strong empirical longitudinal
relationship between physical activity and mental health.
Higher levels of negative cognitions led to more frequent activity at subsequent
time points, suggesting that negative cognitions may motivate older adults to increase
their activity levels. It may be that negative cognitions resulting from discontent or
worries about weight or health may motivate older adults to take action to reverse these
negative expectations. In addition, negative cognitions might result from receiving a
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health diagnosis or poor prognosis and may be accompanied by a doctor’s
recommendation to increase activities.
Perhaps the degree of discrepancy between the amount of activity someone
believes they should achieve compared to their actual activity is also relevant. A greater
discrepancy might lead to more negative cognitions and engagement in more activity to
reduce this discrepancy, especially if one believes that his health is in serious decline.
Conversely, perceiving less discrepancy might lead to less pessimism and hopelessness,
and subsequently, less activity.
For many older adults, being physically active is challenging and requires
motivation, so it is reasonable to expect that activity levels are influenced by beliefs
about the efforts and expectations associated with activities. Our result is consistent with
research suggesting that beliefs are important components of interventions to promote
physical activity (Lachman et al., 1997). However, rather than targeting negative
cognitions to make them less distressing, our results suggest that allowing or helping
individuals to crystalize their discontent cognitions may be important for increasing
motivation.
There also may be other, less straightforward explanations for our result. For
instance, it is possible that the relationship of less negative cognitions leading to less
activity (or worse cognitions relating to more activity) reflects attempts to avoid or
reduce negative cognitions by engaging in physical activity as a distraction.
Negative cognitions in this study were pessimism and hopelessness, which reflect
broad expectations of negative outcomes. Hopelessness includes a negative expectation

42

despite one’s efforts. For example, one Hopelessness scale item said, “I feel it is
impossible for me to reach the goals that I would like to strive for.” Exercise may be a
challenging or aversive activity for some older adults, and for many people, attaining the
recommended amount of physical activity is daunting.
Prescriptions to improve health by increasing physical activity may help motivate
behaviors initially, but they generally do not lead to sustained behavior change and may
be perceived as “should messages” that unintentionally undermine intrinsic motivation by
limiting autonomy (Segar & Richardson, 2014). In fact, there are several reasons that
even accurate beliefs about the benefits of activity may fail to enhance motivation to
engage in physical activity. Knowledge of the numerous benefits of physical activity over
the lifespan is generally insufficient to trigger increases in activity (Cress et al., 2006). In
addition, health is generally an ineffective message to motivate enduring behavior change
in physical activity (Segar & Richardson, 2014). Indeed, our results suggest that negative
cognitions, perhaps associated with negative expectations of health serve as effective
motivators to elicit change in activity.
Physical activity is essential for maintaining health in older adults and effective
interventions that promote physical activity would hold promise for improving quality of
life, extending lifespans, and significantly reducing health costs. Currently, few activity
interventions include cognitive components (Brawley, 2003). In a review of the
effectiveness of physical activity interventions for older adults, behavioral reinforcement
and educational components were the most commonly employed components of change.
None of the interventions reviewed included cognitive components, and gains in
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interventions that were effective in increasing physical activity were short-lived (Van Der
Bij, Laurant, & Wensing, 2002).
When interventions promoting physical activity do include a cognitive
component, the cognitions most commonly targeted are control beliefs, performance
expectancies, and outcome expectancies related to physical activity (Hui & Rubenstein,
2006). A recent meta-analysis found that interventions for older adults that included both
behavioral and cognitive components outperformed those that employed just one of these
approaches (Chase, 2015). However, as previously mentioned, some intuitively appealing
messages designed to activate cognitions about physical activity may fail to motivate as
intended. Thus, intervention research should include measures of negative cognitions,
activity expectancies, perceptions such as “should messages,” and motivation to better
understand cognitions and motivation for physical activity.
The results of this study suggest that mechanisms underlying changes in
behaviors such as physical activities may include negative cognitions that motivate older
adults to increase their activity levels. Motivational interviewing, which is effective in
motivating change in behaviors in adults, includes a component to emphasize the
discrepancy between one’s goals and actions (Cummings, Cooper, & Cassie, 2008).
Cognitive dissonance that often results from this discrepancy is thought to increase
motivation for change. It may be that negative cognitions led to increased activity in this
study through a similar mechanism.
Our results might be influenced by measurement error. Retrospective reports of
physical activity are frequently inaccurate and could potentially be influenced by
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negative cognitions. For example, individuals who had increased negative cognitions may
have perceived and estimated being more active then they actually were. In addition, a
single item for strenuous, moderate, and light activity may contribute to this effect, as
multiple item scales generally demonstrate better reliability, construct validity, and
predictive validity than single item measures (DeVellis, 2012; Diamantopoulos, Sarstedt,
Fuchs, Wilczynski, & Kaiser, 2012).
It may be that negative cognitions were related to activity levels but not to
depression or functional limitations in the present study because individuals exert more
control over their activity levels (or believe they do) than over depressive symptoms or
functional limitations, which may allow cognitions to influence choices in activity levels.
Future studies should examine how rewarding (and in particular, immediately
rewarding) activities are related to frequency of activity and cognitions. In addition,
intervention research should include measures of negative cognitions, activity
expectancies, perceptions such as “should messages,” and motivation. Finally, future
studies should examine cognitions and activities over hours, days, weeks, or months to
capture relationships over in a briefer time span.

Limitations and Future Directions
This study had several limitations. Because no experimental manipulations were
conducted, causal attributions cannot be inferred. Several variables had non-normal
(though typical for this population) distributions, which was addressed using Bayesian
estimation. The fit of one model (Negative Cognitions-Activity) was inadequate
according to the PPP. However, modeled estimates were similar to corresponding
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estimates of Negative Cognitions in the other models, increasing confidence in the
Negative Cognitions-Activity estimates. It is possible that differences exist between those
who completed measures and those who did not that might have influenced results. The
response rate was 76.8% among participants who completed a core interview in 2004 and
were eligible to complete the psychosocial questionnaire. Accounting for the 88.9%
response rate for the 2004 core interview, the overall response rate was 68.3% (HRS,
2012). In the present study, FIML, which uses available information from all variables to
estimate parameters and standard errors, was used to account for missing data and
minimize bias.
Data were collected every four years in this sample, which may be too infrequent
to detect some temporal relationships between variables. Future studies should explore
the nature of these relationships over briefer time periods using experience sampling to
gain a better understanding their relatedness over hours, days, weeks, and months. There
may be different trajectories of these and related variables for different age groups or
moderating factors (e.g. gender, retired vs. non-retired status), which could be
investigated in future studies to gain a more nuanced picture of variability in aging
(Charles & Pasupathi, 2003; Charles, Reynolds, & Gatz, 2001; Stanley & Isaacowitz,
2011; Stenholm et al., 2014). Future models should include additional variables, such as
rewarding activities (in addition to physical activity) to better capture behavioral
influences on activity.

46

CONCLUSION

Several new findings about the temporal relationships of negative cognitions with
depression, functional limitations, and activities resulted from this study. We found that
negative cognitions and depression were unrelated and followed different trajectories
over time. Negative cognitions improved, while depression levels remained stable,
suggesting that negative cognitions did not influence depression levels. This lack of
interrelatedness between negative cognitions and depression suggests that present
cognitive models of depression may not generalize to older adults.
Negative cognitions were not related functional limitations, suggesting that levels
of functioning do not influence negative cognitions. Lower levels of negative cognitions
were related to decreases in activity over time, suggesting that negative cognitions may
motivate older adults to increase activity levels. We found that over 8 years, levels of
negative cognitions and activity decreased slightly, depression remained consistent at low
levels, and functional limitation levels were low but increased over time, which add to
our knowledge of the expected trajectories of these important health-related predictors in
older adults.
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APPENDIX A

Background and Literature on Late-Life Depression, Cognition,
Functioning, and Activity
This literature review will describe the prevalence of depression for older adults,
risk and protective factors for depression, a conceptual model of how cognitions
influence the contributions of predictors of depression.

Prevalence of Depression
The 12-month prevalence of depression among adults in the US is 8.3% overall
and decreases with age (18-34=10.4%; 35-49=9.4%; 50-64=7.7%; and 65+=2.6%)
(Kessler et al., 2010). Among older adults aged 75+, the prevalence of major depressive
disorder (MDD) ranges from 4.6% to 9.3%, with a pooled prevalence rate of 7.2% (M.
Luppa et al., 2012). In 2008, 15.7% of women aged 65+ had clinically relevant
depressive symptoms, compared with 10.7% of men; however, men aged 85+ have the
highest rate at 18.9% (West et al., 2014).
Although MDD becomes less prevalent with age (Blazer, 2010a), it is the most
prevalent affective disorder in older adults (Gum et al., 2009) and its debilitating effects
are comparable to the functional impairment of physical conditions such as diabetes or
arthritis (Hirschfeld et al., 1997). The duration of major depressive episodes (MDE)
increases from 25.3 weeks for adult aged 18-34 to 31.7 weeks for adults aged 65+
(Kessler et al., 2010). Recent studies indicate that depression severity decreases from
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young adulthood and middle age into the late 50s and early 60s and increases through the
end of life (Kennison & Cox, 2013; Sutin et al., 2013).
In a representative sample of 8,175 Irish adult aged 50+ living in the community,
10% of participants had clinically significant depressive symptoms with more women at
all ages. Physical illness was associated with depression in adults aged 65+; in adults
aged 50-64 medication use mediated this relationship. For all participants, chronic pain
and incontinence predicted depression, especially for men. Prevalence of depressive
symptoms was 20% among individuals reporting incontinence (Regan, Kearney, Savva,
Cronin, & Kenny, 2013).
A review of studies of the incidence rate raged from .2 to 14.1 cases per 100
person-years (Büchtemann, Luppa, Bramesfeld, & Riedel-Heller, 2012). The incidence of
depressive symptoms in 1.265 German adults aged 75+ was 34 per 1,000 person-years. In
that study, depressive symptoms were assessed every 1½ years over 8 years. Symptoms
remitted for 60% of participants, exhibited an intermittent course of for 17%, and a
chronic course for 23%. Predictors of depressive symptoms included being female, poor
self-rated health, alcohol consumption, stroke, more specialist visits, functional
impairment, a poor social network, and baseline depressive symptoms (Melanie Luppa,
Luck, König, Angermeyer, & Riedel-Heller, 2012).
Studies comparing symptoms and profiles of MDD in younger and older adults
have yielded mixed findings about whether depression in older adults is different than in
younger adults (Thomas, 2013). A review of studies of the phenomenology of depression
in younger and older adults found that older adults experienced more somatic and
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gastrointestinal symptoms, hypochondriasis, and agitation but less loss of sexual interest
and guilt (Hegeman, Kok, van der Mast, & Giltay, 2012). A study of 664 middle-aged
and adults 60+ found no age-specific differences in depressive symptoms profiles, but
older adults more frequently reported poor appetite and loss of sexual interest than did
younger adults. Younger adults more frequently endorsed crying spells, sadness, fear,
feeling bothered, or that life was a failure (Hybels, Landerman, & Blazer, 2012).
A review of neurobiological differences in early and late onset depression found
no clinical feature differences except a higher frequency of family history of depression
in early onset depression (Grayson & Thomas, 2013). Neurocognitive deficits are more
severe in older depressed adults. Although they are not included in diagnostic criteria for
depression, these deficits are important because they may contribute to a poorer treatment
response and worse clinical outcome (Thomas, 2013). Depression appears to be a risk
factor, and in some instances, a prodromal symptom of dementia. Earlier depressive onset
and recurrent episodes carry the greatest risk (Aziz & Steffens, 2013).
Chronic physical conditions become more common with age. A US census report
found that just 8% of adults aged 65+ had no chronic conditions; 51% had 1 or 2, and
41% had at least 3 (West et al., 2014). Chronic physical conditions are less predictive of
MDE in late life, perhaps due in part to a weakening effect of physical disorders on MDE
in old age (Kessler et al., 2010). Late life depression is related to increased physical
illness, chronic disease, self-neglect, non-suicidal mortality, risk of suicide, and
decreased physical, cognitive, and social functioning, which are all associated with
increased mortality (Blazer, 2003; Chapman & Perry, 2008; Collard et al., 2014).
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White men, aged 80+ have the highest rate of suicide, at 47 deaths per 100,000.
From 1999 to 2010, suicide rates in older adults increased considerably (age 5054=Δ48.4%; 55-59= Δ49.1%; and 60-64= Δ37.0%) (“Federal Interagency Forum on
Aging-Related Statistics. Older Americans 2012: Key Indicators of Well-Being,” 2012;
Sullivan et al., 2013). Psychological autopsies suggest that among older adults who
complete suicide, depression is more common and substance abuse less prevalent than for
those who complete suicide at other ages (Conwell & Brent, 1995). Compared to physical
and other mental disorders, MDD is associated with the highest number of out-of-role
days, when individuals are unable to work or continue normal activities. Estimates of US
salary human capitol losses due to MDE and MDD range from $30 to more than $51
billion annually (Kessler, 2012). Direct costs associated with depression in 305 adults
aged 70+ were nearly one third higher than for non-depressed individuals and were
highest among those with chronic depressive symptoms. Inpatient care, home care, and
medication were the key cost drivers (Melanie Luppa et al., 2013).

Risk Factors for Depression
The onset and maintenance of late life depression is likely an interaction of
vulnerabilities, cognitive diathesis, aging-related neurobiological changes, and stressful
life events that become more frequent with age (Fiske et al., 2009). The most accurate
models explaining the etiology of late-life depression incorporate multiple risk factors
that represent interdependent and dynamic processes (Blazer, 2002; Zarit & Zarit, 2007).
Risk factors emerge at different points over the lifespan. Earlier contributions include
genetic vulnerabilities, stressful life events, and previous depressive episodes. Biological
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risk factors include genetic predisposition, vascular lesions in the sub-cortex, age-related
neurobiological changes, medical illnesses and chronic stress that may lead to elevated
cortisol and hippocampal atrophy (Aziz & Steffens, 2013; Blazer, 2010b). Impaired
hippocampal response to rewarding and aversive outcomes has been observed in
depressed individuals and in non-depressed immediate family members (Macoveanu et
al., 2014).
Medical illnesses and physical symptoms associated with late life depression
include cardiovascular disease, chronic pain, Alzheimer’s disease, stroke, urinary
incontinence, and shortness of breath (Blazer, 2010b). Chronic physical conditions
become more common with age. A US census report found that just 8% of adults aged
65+ were free from chronic conditions; 51% had 1 or 2, and 41% had at least 3 (West et
al., 2014). Chronic physical conditions are less predictive of MDE in late life, perhaps
due in part to a weakening effect of physical disorders on MDE in old age (Kessler et al.,
2010).
Of the biological risk factors, comorbid medical illness, vascular brain lesions,
and structural brain changes due to chronic stress are the most important (Blazer, 2010b).
Late onset depression could be partially explained by increased stressors and losses in
late life or vulnerability for depression combined with accumulating life stressors in late
life, such as functional impairment (Monroe & Harkness, 2005; Yang, 2006). Social risk
factors include low perceived social support, a sudden loss in quantity or change in
quality of important relationships, and fewer contacts with friends. The effects of
problems in the neighborhood are mixed (Blazer, 2010b).
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Theories of Depression
A behavioral explanation of depression assumes that insufficient engagement in
rewarding events leads to decreased engagement in activities, which limits opportunities
for future rewarding interactions and leads to depressed mood (Lewinsohn & Graf, 1973).
Restricted daily activity has been proposed as a universal pathway to depression for older
adults (Fiske et al., 2009). Some recent research suggests that major depression may be
accompanied by altered sensory perception such as visual processing of emotional
expression and dulled perception of sexual attraction cues. These abnormalities in
perception may contribute to an inability to experience pleasure and loss of interest in
activities by impairing reward circuits in the brain (Fitzgerald, 2013). The motivation to
approach positive outcomes and avoid negative outcomes is important for understanding
behavior in depression. Both approach deficits and avoidance motivation may contribute
to the onset and maintenance of depression by limiting positive reinforcing experiences
and increasing negative experiences. Avoidance processes may also increase
vulnerability to depression by influencing information processing biases. Dysregulation
of the pathway connections between approach and avoidance systems may also lead to
maladaptive perseverance of unattainable goals, which may also contribute to depression
(Trew, 2011). Compared to healthy controls, adults with MDD did not adjust approach or
avoidance behaviors in response to happy vs. angry expressions, or direct vs. indirect
gaze, suggesting that flexible responding is impaired in depressed individuals (Radke,
Güths, André, Müller, & de Bruijn, 2014).
Cognitive models posit that schematic biases with themes of worthlessness,
failure, rejection, loss, and separation are common in depressed individuals. Exaggerated
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negative appraisals of oneself, others, and the future are considered distorted and can be
interpersonally or achievement-related. The hopelessness model of depression posits that
a negative cognitive style attributes negative events to stable and global factors,
anticipates a negative future, and infers negative characteristics in oneself (Beck, 1979;
Beck et al., 1987; Gotlib & Joormann, 2010). A negative cognitive style is believed to
increase the risk of hopelessness, which increases risk of depression (Abramson et al.,
1989). In addition, a negative cognitive style may generate depressive symptoms and
hopelessness that then lead to negative events (Kleiman et al., 2014).
Older adults think differently than at younger ages due to biological changes in
the brain leading to cognitive and memory changes (Stuart-Hamilton, 2006) that may
increase vulnerability to depression. In their review of cognitive biases in depression,
Gotlib and Joorman (2010) argued that cognitive biases in memory and attentional
processing of emotional information (key features in depression) are interrelated and
contribute to emotional dysregulation through multiple pathways such as rumination,
reduced cognitive control in processing negative information, and reduced ability to
disengage from negative information (Gotlib & Joormann, 2010). Cognitive biases may
influence emotion regulation differently in older adults because older adults can better
regulate emotions, perhaps by shifting values to prioritize the present moment over the
future, investing in a few intimate relationships rather than many, and focusing on
positive emotions (Carstensen et al., 1999; Laidlaw, 2013).
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Specific Cognitions in Depression
Specific cognitions are less vulnerable to aging-related changes than are
behavioral and somatic factors, but cognitions may not differentiate depression and
anxiety in older populations (Ayers & Riskind, 2014). However, optimism and pessimism
appear to be distinct constructs that may be more independent in older adult populations.
In older caregiving adults and controls, neither optimism nor pessimism predicted
depression a year later, but pessimism predicted stress 1 year later (Robinson-Whelen et
al., 1997). Elevated scores on the Beck Hopelessness Scale (BHS) are positively
associated with severity of depressive symptoms, suicidal ideation, and self-harm. In a
sample of adults aged 50 to 92, an exploratory factor analysis of the BHS produced a 2factor structure of disappointment-powerlessness and negative future expectancies
(Neufeld, O’Rourke, & Donnelly, 2010). Cognitions in older adults may include
internalized ageist stereotypes. Pervasive ageist stereotypes, for example, that elderly
people are warm but incompetent (Cuddy et al., 2005) may be activated in older adults
when receiving care, and lead to increased depressive symptoms (Kwak et al., 2014).

Disability and Depression
In 2010, more than 38% of US adults aged 65+ had a disability. Disability status
was defined as having difficulty in one or more of 6 categories, including hearing and
vision, cognition, ambulation (walking or climbing stairs), self-care (dressing or bathing),
and independent living (doing errands alone) (Office of American Community Survey,
2010). The most common difficulties were walking, doing errands alone, and climbing
stairs (West et al., 2014). Functional limitation predicts functional decline and loss of
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independence, but there is considerable fluctuation in short-term levels of functioning
(Guralnik et al., 2012).

Measurement of Disability
Researchers use different terms such as disability, functional limitations, and
functional impairment interchangeably (Altman, 2014), making comparisons of research
findings problematic. Functional status is the combined effects of disease and
physiological, psychological, social, and environmental factors (Guralnik et al., 2012).
Within a disability framework, domains of functioning include physical, sensory, social,
and psychological. Within physical functioning, domains that are most relevant are
physical capacity, social roles, and personal roles. Personal roles are most often assessed
with items about activities of daily living (ADLs), which include moving from a bed to a
chair, using the toilet, bathing, dressing, and eating. Personal roles are also assessed with
items about abilities that are essential for independent living, called instrumental
activities of daily living (IADLs). IADLs include housekeeping, preparing food, taking
medication, using a phone, managing money, and shopping. Usually individual who have
ADL disability also have IADL disability; receiving help for both ADLs and IADLs
indicates more severe impairment in functioning (Guralnik et al., 2012).
Social role functioning includes staying in touch with others, visiting friends,
participating in social activities and recreation, inviting others to the home, volunteering,
and traveling (Guralnik et al., 2012). Physical ability refers to moving and lifting large or
heavy objects, handling small objects, reaching, and kneeling. Mobility is assessed with
vigorous, moderate, and mild activities, climbing stairs, and walking (Guralnik et al.,
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2012). Functional limitations become more common with age and are positively
associated with depression. Some studies suggest that, except for prior levels of
depression, disability and changes in disability are the most important risk factors for
increased depression (Kennison & Cox, 2013; Yang, 2006) but evidence for a
longitudinal relationship is mixed (Chao, 2014; Pearlin & Skaff, 1996; Yang, 2006).
Some studies of disability outcomes examine the percentage of individuals who
recover from all ADL limitations. Others use a hierarchical measure of functioning to
compare levels of disability (e.g., no disability, disability in 1 or 2 ADLs, and severe
disability), which may better distinguish levels of disability and impairment than a sum of
task difficulties. This is because tasks vary in their association with functional
impairment (e.g., difficulty lifting a heavy object may not be impairing as difficulty
walking 2 blocks). Comparing depression levels of those without disability, recent
disability, stable disability, worsening disability, and disability recovery may be useful to
understand how disability influences daily activities and depression over time (Guralnik
et al., 2012).
Overlapping symptoms of disability and mood may introduce measurement error
(Bruce, 2001). For example, one item on the Centers for Epidemiological Study,
Depression Scale (CES-D) asks whether “you felt that everything you did was an effort”,
which could be endorsed because of physical limitations. In addition, older adults may
attribute depressive symptoms to physical problems or endorse more physical than
mental illness symptoms compared to younger adults. Cognitive impairment makes these
distinctions more difficult (Bruce, 2001).
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Functional Limitation and Depression
Cross-sectional studies have consistently reported a relationship between
disability and depression in older adults that is sometimes moderated by age (Verhaak,
Dekker, de Waal, van Marwijk, & Comijs, 2014). In older adults with disabilities, 37% of
men and 36% of women are classified as depressed (Ormel et al., 2002) and are nearly
three times more likely to have depressive symptoms (Meltzer et al., 2012). Each
additional ADL and IADL limitation and disability type increases the likelihood of
depression. Specific types of disability related to depression include restricted mobility,
disability in participation in society, social activities, and self-care (Meltzer et al., 2012;
Verhaak et al., 2014).
A review of 24 longitudinal population studies from 2001 to 2007 examined the
relationship of disability and depression and found that most results were potentially
biased because the studies failed to account for non-normal distributions of depression
and disability, lacked attrition analyses, or modeled mediational effects improperly
(Carrière et al., 2009). Recent improvements in longitudinal methodology have led to
more reliable findings.
Trajectories of disability and depressive symptoms are interrelated concurrently
and longitudinally (Kennison & Cox, 2013; Ormel et al., 2002; Taylor & Lynch, 2004).
Depression trajectories are slightly more variable than disability trajectories (Ormel et al.,
2002). High levels of functional abilities, visual acuity, and stability of functioning
predict stable low depressive symptoms (Schilling et al., 2013). Physical inactivity and
disability predicted persistently high and increasing depressive symptoms over 20 years
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in women aged 65 and older (Byers et al., 2012) but no relationship of disability and
depression was found over 3 months in older men and women (Conradsson et al., 2013).
Although disability has long been recognized as a major risk factor for
depression, only recently have researchers examined the role of psychosocial factors in
this relationship (Jang et al., 2002) and results are inconsistent. In a cross-sectional study,
after adjusting for disability severity, dependence on others was not related to depression,
suggesting that increased functional limitation was the key risk factor for depression
(Meltzer et al., 2012); however, another cross-sectional study found that self-efficacy in
managing one’s environment, autonomy, and purpose in life better predicted depression
than did medical illness and disability (Davison et al., 2012).
Over time, functional loss accompanied by chronic strain may deplete
psychosocial coping resources, lead to negative self-perceptions, tax coping abilities, and
increase depressive risk (Yang, 2006). Longitudinal findings suggest that perceived social
support mediates disability and depression bi-directionally (Taylor & Lynch, 2004) but
other longitudinal relationships are less clear. Mediators of disability on subsequent
depression may include pain, discrimination, sense of control, and self-esteem (Gayman
et al., 2008; Yang, 2006); however, loss of control did not mediate receiving more care
and depression (Kwak et al., 2014). In one study, SES influenced individuals’ trajectories
of disability risk, which then influenced depressive symptoms (Bierman & Pearlin, 2011).
In another study, when levels of functioning were equal, Caucasian and high SES groups
reported more depressive symptoms compared to African-American and low SES groups,
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suggesting they were less familiar and less equipped to cope with disability (Schieman &
Plickert, 2007).
Depression predicts future disability (Hybels, Pieper, Blazer, Fillenbaum, &
Steffens, 2009) and may be among the most important risk factors of functional decline
(Bruce, 2001). Improvement in depressive symptoms is associated with improvement in
ADL and IADL over 12 months (Nyunt et al., 2012). However variability in functional
status among depressed older adults suggests that individuals do not follow a typical
course of functioning (Hybels, Pieper, & Blazer, 2009). Compared to the effects of
disability on depression, the effects of depression on subsequent disability may be more
complex, nonlinear, weaker, or non-significant, and may vary by functional domain and
chronic disease status (Chen et al., 2012; Gayman et al., 2008; Geerlings et al., 2001;
Guralnik et al., 2012; Hybels, Pieper, & Blazer, 2009; Yang, 2006). A specific cognition
that appears to be predictive of functioning is a positive perception of aging, which was
related to better functional health over 18 years and was partially mediated by perceived
control (Levy et al., 2002).

Activities and Depression
Bidirectional longitudinal associations of up to 10 years have been identified with
physical activity and mental health (Griffiths et al., 2014; Steinmo et al., 2014). A study
of activity participation over 6 years found that 6.5% of older adults had stable low
participation in all activities, 46% had moderate social activity, and 47% had high
activity. The high activity class demonstrated the most protective effects for depression
(Hong, Hasche, & Bowland, 2009). Emerging depression is associated with a decrease in
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minutes of physical activity and is a risk factor for adopting a sedentary lifestyle in older
adults, regardless of disease status (van Gool et al., 2003). Sedentary women aged 50-55
had nearly twice the risk of depressive symptoms up to 9 years later compared to women
who either sat 4 or fewer hours per day or engaged in 2½ hours of moderate physical
activity per week. Compared to women who sat 4 or fewer hours per day and engaged in
2½ hours of moderate physical activity per week, the sedentary group had 3 times the risk
of depression (van Uffelen et al., 2013). In treatment studies, physical activity
demonstrates beneficial effects on depressive symptoms in older adults (Mura & Carta,
2013) but no treatment studies have been published on the effects of depression treatment
on physical activities (Cuijpers et al., 2014).
Engaging in a wide variety of activities is associated with health and wellbeing,
and the type of meaning of an activity may also matter. For example, phone
conversations with family, friends, or others, using the internet, volunteering, exercise,
and creative activity are associated with lower depression; reduced physical or social
activity and caregiving are associated with higher levels of depression and depression
onset; and caring for grandchildren, working, intellectual, social and passive activity are
not associated with depression (Capistrant, Berkman, & Glymour, 2013; Chao, 2014;
Choi, Stewart, & Dewey, 2013; Cotten, Ford, Ford, & Hale, 2014; Hong et al., 2009;
Parisi et al., 2014). Individuals reporting activity levels that were “enough” rather than
“too much” or “wanting more social activities” had lower baseline depression levels and
a slight decrease in depression, suggesting that comfort with the level of activities is more
important than a threshold number of activities (Hong et al., 2009).
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Some activities may include physical, mental, or social demands, such as social
activities that require physical mobility (Adams, Leibbrandt, & Moon, 2011). These
demands may influence the level of positive outcomes experienced during the activity,
which suggests that physical or mental ability may moderate the association between
activity and depression (Adams et al., 2011). A cross-sectional study found that
differences in amount of physical activity in depressed older adults were explained by
disability and a lower sense of mastery (Wassink-Vossen et al., 2014). Frequency of
leisure activities and rumination independently predicted depression in older adults but
the relationship of leisure activities and depression was only significant for those high on
rumination (Fernández-Fernández, Márquez-González, Losada-Baltar, & RomeroMoreno, 2014).

Pain and Depression
Depressed older adults report more chronic, intense, and disabling pain than nondepressed individuals (Hanssen, Naarding, Collard, Comijs, & Oude Voshaar, 2014).
However, one study found that pain intensity and depressive symptoms were only related
when pain restricted activity (López-Lopez, González, Alonso-Fernández, Cuidad, &
Matías, 2014). Gender modifies some associations of pain and depression. For men, the
strongest associations of pain with depression are pain frequency, number of pain sites,
chronic pain, and incontinence; for women, the strongest association with depression is
pain severity (Denkinger, Lukas, Nikolaus, Peter, & Franke, 2014; Regan et al., 2013).
Sleep efficiency, sleep quality, and self-efficacy to cope with pain helped explain the
effects of pain on depression in women with fibromyalgia (Diaz-Piedra et al., 2013).
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Recent studies suggest a decreased sensitivity to externally induced pain in MDD
depending on pain type, and a decreased tolerance of pain despite reduced pain
perception (Bär et al., 2005; Boettger, Greiner, Rachow, Brühl, & Bär, 2010; Schwier,
Kliem, Boettger, & Bär, 2010).
In a study of adults aged 45-65, trajectories of depression from 1 year prior to and
5 years following pain onset found that most individuals (72%) were resilient with no or
minimal depressive symptoms before or following pain onset. A smaller number
experienced depression following pain onset (11.4%), chronic depression before and after
pain onset (6.8%), or improvement in depressive symptoms following pain onset (9.8%)
(Zhu, Galatzer-Levy, & Bonanno, 2014). For adults aged 16 to 69, pain from lower leg
trauma predicted depression within 1 year following the trauma but not thereafter
(Castillo et al., 2013). No direct longitudinal effects between pain and depression were
found in 529 older adults with osteoarthritis. However, the relationship of pain with
depression 2 years later was completely mediated by increased fatigue and disability
(Hawker et al., 2011). A study of 716 older adults found that mastery mediated the
relationship between pain and depression over 4 years only for adults older than 75
(Bierman, 2011).

Protective Factors for Depression
Decreasing depression rates among community dwelling older adults despite
increases in neurocognitive and biological risk factors of depression may be explained by
late-life protective factors such as good health and cognitive functioning (Blazer, 2010a).
Early protective factors include socioeconomic advantages and high levels of education.
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In midlife, engagement is protective. In the 60s and older, improved emotion regulation
and reduced reactivity to stressors, a close social network, perceived adequate social
support, religious attendance, and meaning in life are protective (Blazer, 2010a; Fiske et
al., 2009). Blazer (2010b) proposed 3 protective factors unique to older adults. First,
socio-emotional selectivity theory posits that older adults have improved experiences of
life events because they prioritize and enjoy emotionally meaningful goals. Second, older
adults gain wisdom that includes rich factual and procedural knowledge, increased
tolerance of societal differences, better management of uncertainty, and perceiving one’s
life as a coherent narrative. Third, older adults experience fewer stressors associated with
depression and can better adapt to them, perhaps by considering how they would cope
with stressors expected in late life.
Current evidence suggests that the onset and maintenance of late life depression
are influenced by interdependent and dynamic processes of by multiple risk factors.
However, few models of depression include factors unique to older adults. Depression is
less prevalent in late life than at younger ages, despite aging-related challenges that are
believed to increase vulnerability to depression. This suggests that current cognitive
models of depression may not adequately explain the role of cognitions in depression for
older adults. In addition, whether negative cognitions are related to functional limitations
and activity levels in older adults is unknown.

66

APPENDIX B

Measures
Activities of Daily Living (ADL) 6 items
Response options were 1 = yes or can’t do, 0 = no or don’t do
1. (Because of a health or memory problem do you have any difficulty with) getting
in or out of bed?
2. (Because of a health or memory problem do you have any difficulty with)
walking across a room?
3. (Because of a health or memory problem do you have any difficulty with) using
the toilet, including getting up and down?
4. (Because of a health or memory problem do you have any difficulty with) bathing
or showering?
5. (Because of a health or memory problem do you have any difficulty with)
dressing, including putting on socks and shoes?
6. (Because of a health or memory problem do you have any difficulty with) eating,
such as cutting up your food?
Instrumental Activities of Daily Living (IADL) 6 items
Here are a few other activities which some people have difficulty with because of a
physical, mental, emotional, or memory problem. Please tell me whether you have any
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difficulty with each activity I name. If you don't do the activity at all just tell me so.
Exclude any difficulties that you expect to last less than three months.
1. (Besides any help you have told me about,) Do you get any help with work
around the house or yard because of your health problems?
2. (Because of a health or memory problem, do you have) any difficulty preparing a
hot meal?
3. (Because of a health or memory problem, do you have) any difficulty taking
medications? Do you think you would have any difficulty taking medications if
you needed to do so?
4. (Because of a health or memory problem, do you have) any difficulty with
making phone calls?
5. (Because of a health or memory problem,) do you have any difficulty with
managing your money – such as paying your bills and keeping track of expenses?
6. (Because of a health or memory problem do you have) any difficulty with
shopping for groceries?
Mobility 9 items
We need to understand difficulties people may have with various activities because of a
health or physical problem. Please tell me whether you have any difficulty doing each of
the everyday activities that I read to you. Exclude any difficulties that you expect to last
less than three months.
INTERVIEWER: IF R IS IN A NURSING HOME OR CONFINED TO BED OR A
WHEELCHAIR, YOU MAY READ THE FOLLOWING STATEMENT: (I am required
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to ask about all of these activities. I realize that you may not be able to do some of them,
but I would appreciate it if you would just confirm that with me as we go through the
list.)
1. Because of a health problem do you have any difficulty with walking several
blocks?
2. (Because of a health problem do you have any difficulty) with sitting for about
two hours?
3. (Because of a health problem do you have any difficulty) with getting up from a
chair after sitting for long periods?
4. (Because of a health problem do you have any difficulty) with climbing several
flights of stairs without resting?
5. (Because of a health problem do you have any difficulty) with stooping, kneeling,
or crouching?
6. (Because of a health problem do you have any difficulty) with reaching or
extending your arms above shoulder level?
7. (Because of a health problem do you have any difficulty) with pulling or pushing
large objects like a living room chair?
8. (Because of a health problem do you have any difficulty) with lifting or carrying
weights over 10 pounds, like a heavy bag of groceries?
9. (Because of a health problem do you have any difficulty) with picking up a dime
from a table?
Frequency of Vigorous Physical Activities
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1 item: “How often do you take part in sports or activities that are vigorous, such as
running or jogging, swimming, cycling, aerobics or gym workout, tennis, or digging with
a spade or shovel?”
Frequency of Moderate Physical Activities
1 item: “How often do you take part in sports or activities that are moderately energetic
such as, gardening, cleaning the car, walking at a moderate pace, dancing, floor or
stretching exercises?
Frequency of Mild Physical Activities
1 item: “How often do you take part in sports or activities that are mildly energetic, such
as vacuuming, laundry, or home repairs?” Responses for frequency of vigorous,
moderate, or mild activities were 1 = hardly ever or never, 2 = one to three times a
month, 3 = once a week, 4 = more than once a week, and 5 = every day.
Pessimism
These items tap dispositional pessimism.
Source: Scheier, M. F., Carver, C. S., & Bridges, M. W. (1994). Distinguishing optimism
from neuroticism (and trait anxiety, self-mastery, and self-esteem): A reevaluation of the
Life Orientation Test. Journal of Personality and Social Psychology, 67(6), 1063-1078.
(Please say how much you agree or disagree with the following statements:)
3 items
1.

If something can go wrong for me it will.

2.

I hardly ever expect things to go my way.
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3.

I rarely count on good things happening to me.

Coding: 1=Strongly disagree, 2=Somewhat disagree, 3=Slightly disagree, 4=Slightly
agree, 5=Somewhat agree, 6=Strongly agree
Scaling:
Create an index of pessimism by averaging the scores across items. Set the pessimism
score to missing if there is more than one item with missing values.
Psychometrics: Optimism Alpha = .80 Pessimism Alpha = .77
Background: Peterson, C. (2000). The future of optimism. American Psychologist, 55(1),
44-45.
Taylor, S. E., Kemeny, M. E., Reed, G. M., Bower, J. E., & Gruenewald, T. L. (2000).
Psychological resources, positive illusions, and health. American Psychologist, 55(1), 99109.
Hopelessness
This measure consists of two items from (Beck et al., 1974) and two items from
(Everson et al., 1997). The Beck Hopelessness Scale (BHS) measures negative,
pessimistic expectations of the future. Exploratory factor analysis in a sample of older
adults produced a 2-factor structure of disappointment-powerlessness and negative future
expectancies (Neufeld et al., 2010).
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Sources: Beck, A. T., Weissman, A., Lester, D., & Trexler, L. (1974). The measurement
of pessimism: The hopelessness scale. Journal of Consulting and Clinical Psychology,
42(6), 861-865.
Everson, S. A., Kaplan, G. A., Goldberg, D. E., Salonen, R., & Salonen, J. T. (1997).
Hopelessness and 4-year progression of carotid atherosclerosis: The Kuopio Ischemic
Heart Disease Risk Factor Study. Arteriosclerosis, Thrombosis, and Vascular Biology,
17, 1490-1495.
(Please say how much you agree or disagree with the following statements:)
4 items
1. I feel it is impossible for me to reach the goals that I would like to strive for.
2. The future seems hopeless to me and I can’t believe that things are changing for
the better.
3. I don’t expect to get what I really want.
4. There’s no use in really trying to get something I want because I probably won’t
get it.
Coding: 1=Strongly disagree, 2=Somewhat disagree, 3=Slightly disagree, 4=Slightly
agree, 5=Somewhat agree, 6=Strongly agree
Scaling: Create an index of hopelessness by averaging the scores across all items. Set the
final score to missing if there are more than two items with missing values.
Psychometrics: Alpha = .86
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Depression was measured with an 8-item version of the Centers for Epidemiological
Study, Depression Scale (CES-D) and the sum of items ranged from 0 to 8, with higher
numbers indicating more depressive symptoms (Radloff, 1977). Psychometric testing
conducted in earlier waves of the HRS on the 8-item CES-D found that Cronbach’s alpha
ranged from .834 to .804. Evidence of construct validity for measuring psychological
distress and depression was strong.
Centers for Epidemiological Study, Depression Scale (CES-D)
8 items
Now think about the past week and the feelings you have experienced. Please tell me if
each of the following was true for you much of the time during the past week.
Much of the time during the past week…
1. You felt depressed.
2. You felt that everything you did was an effort.
3. Your sleep was restless.
4. You were happy.
5. You felt lonely.
6. You enjoyed life.
7. You felt sad.
8. You could not get going.
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