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SPECIAL ARTICLE

Successful cognitive and emotional aging
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We review the definitions, determinants, and ways of enhancing successful cognitive and emotional aging. Objective definitions of success-
ful aging based on physical health emphasize outcomes including freedom from disability and disease, whereas subjective definitions center
on well-being, social connectedness, and adaptation. Most older people do not meet objective criteria for successful aging, while a majority
meet the subjective criteria. Older people with severe mental illness are not excluded from successful aging. The determinants of successful
aging include complex interactions of lifestyle behaviors and social environment with genes. Depression interferes with nearly all determi-
nants of successful aging. Evidence-based means of enhancing successful aging include calorie restriction, physical exercise, cognitive
stimulation, social support, and optimization of stress. Future directions for successful aging research and implications for geriatric psy-

chiatry are discussed.
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While most of the focus of psychiatry is rightfully placed
on the definitions, mechanisms, and treatment of mental dis-
orders, we believe it is equally worthwhile to investigate
positive states of mental health, including successful cogni-
tive and emotional aging.

Aging will become increasingly more relevant to psychia-
try in the years to come, by virtue of the unprecedented glob-
al demographic redistribution toward older adults - for ex-
ample, in the United States there are more older adults than
children younger than 14 for the first time in recorded his-
tory (1). There will be a disproportionately greater rise in the
numbers of older adults with psychiatric disorders (2). Pre-
venting or slowing the progression of brain illnesses, includ-
ing psychiatric disorders, represents one of the major chal-
lenges in the coming decades. Broadening our understand-
ing of processes involved in successful aging can potentially
help us develop innovative approaches to prevention of psy-
chiatric illness and promotion of mental health.

In this review, we discuss the various ways in which suc-
cessful aging has been defined, the evidence for predictors
and mechanisms of successful aging, and interventions that
may positively alter the course of aging in people with and
without psychiatric disorders.

HOW IS SUCCESSFUL AGING DEFINED?

Although “successful aging” was not an explicit theme in
the biomedical literature until the early 1960s (3), there have
long been efforts to understand how to promote longevity
and positive states of health in later life. The writings of an-
cient philosophers reveal disagreements in views of positive
emotional outcomes in later life. Aging has been described as
a largely intractable process (4) versus one involving possi-
bilities for adaptation to new roles (5). Modern psychiatrists
and psychologists considered later life either as a product of
early developmental tasks (6) or as a period of continued
growth and conlflicts that had to be negotiated (7,8).
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In the 1970s and 1980s, formal models of successful aging
emerged. In their influential 1987 article, Rowe and Kahn (9)
noted that research on aging was historically dominated by
efforts to discriminate between pathological and “normal”
aging, with little effort being devoted to understanding the
upper end of the continuum (i.e., successful aging). Success-
ful aging was characterized as involving three components:
a) freedom from disease and disability, b) high cognitive and
physical functioning, and c) social and productive engage-
ment. The MacArthur Network on Successful Aging opera-
tionalized these criteria, and followed over a period of seven
years a sample of 1000 older adults who met the criteria.
Another prominant model of successful aging proposed
around the same time period was that of Baltes (10), who
described successful aging in terms of lifespan developmen-
tal trajectories, with a focus on behavioral and psychological
adaptation to losses.

During the subsequent two decades, there have been a
number of epidemiological studies that have examined the
population frequency and predictors of successful aging using
various operationalized definitions. Depp and Jeste (11) iden-
tified 28 studies with sample sizes greater than 100, published
in English-language journals, and including adults over age
60. Across the operational definitions provided in these stud-
ies, there were 14 components of successful aging used. Phys-
ical functioning and freedom from disability were included in
nearly every definition, but no other component was present
in more than 50% of the studies. Overall, in 28 studies there
were 29 different definitions used for successful aging. There-
fore, little agreement existed among researchers regarding the
elements of successful aging, beyond physical functioning.

A smaller subset of studies has used qualitative methods
(e.g., focus groups, surveys, personal interviews) to identify
the components of successful aging (12-14). These studies
provide an interesting contrast to quantitative studies, which
focused more on physical and functional attributes. In qual-
itative studies, older adults were much more likely to empha-
size adaptation to illnesses and other psychological traits
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(e.g., optimism; sense of purpose) as well as engagement
(e.g., social relationships) in their concepts of successful ag-
ing. Among qualitative studies, the perspectives of older
adults appeared to differ somewhat by the method used (e.g.,
focus groups emphasized shared experiences related to aging
(13), whereas individual interviews focused more on devel-
opmental trajectories) and by culture of origin (e.g., older
Japanese people cited belonging vs. American emphasis on
independence (15)).

Just as successful aging defies consensus definition, paral-
lel efforts to define positive states in psychiatric conditions
have also proven challenging. As with successful aging, there
is a tension between models of “sustained remission” in
chronic mental illness and those of “recovery” (16). The for-
mer term corresponds to freedom from syndromal levels of
symptoms associated with functional impairments for a pe-
riod of time (e.g., 2 years), whereas definitions of recovery
center on adaptation to enable attainment of goals (e.g., “a
journey of healing and transformation enabling a person ...
to live a meaningful life in a community of his or her choice
while striving to achieve his or her full potential” (17). Re-
covery, like subjectively defined successful aging, is less of an
outcome than a process, is more personalized, and does not
require an absence of symptoms or illness.

The limited consensus on successful aging or recovery
from psychiatric disorders reflects some of the difficulties in
defining positive states. In part this difficulty stems from a
lack of clinical or policy imperatives to attain consensus such
as those required to define diagnostic terms. Another diffi-
culty in delineating positive states from others is that some
individuals are excluded from being categorized as “success-
ful”. Nevertheless, there are some areas of agreement. Defini-
tions of successful aging, remission, and recovery are all
multi-dimensional and integrate multiple domains (e.g.,
physical, cognitive, emotional, and social functioning). Sub-
jective definitions tend to represent processes and emphasize
attainment or maintenance of goals, positive attitudes to-
ward the self and future, and attainment of social milestones
and connectedness. Objective definitions tend to emphasize
freedom from disease and disability. In terms of trajectories,
successful aging definitions tend to emphasize mitigating de-
terioration, whereas recovery or remission represents length-
ening periods of inter-episode wellness.

HOW COMMON IS SUCCESSFUL AGING?

Given the lack of consensus on what constitutes successful
aging, it is of little surprise that estimates of its frequency in
the community vary widely. Nevertheless, there are interest-
ing trends in the reported rates of successful aging depending
on the components of the definitions as well as the source of
the assessment. In the review of 28 studies described above,
the rate of successful aging in researcher-defined studies (11)
ranged from 0.4% to 96%. The median percentage of people
who met criteria for successful aging was 35%. This is similar

to that seen in the MacArthur Network on Successful Aging,
in which one third of older adults met the operationalized
Rowe and Kahn criteria for successful aging (18). Aggregating
across the studies reviewed, the more components included
in the model, the lower the rate of successful aging. In exam-
ining the contribution of individual components of successful
aging to overall rate, it is apparent that the presence of dis-
ability or chronic disease is more often the rate-limiting fac-
tor, whereas most older adults sampled were socially en-
gaged and had relatively unimpaired cognitive functioning.

Relatively few studies have asked older adults to rate them-
selves in terms of successful aging. In such a study of 205
community dwelling older adults, Montross et al (19) noted
that most older adults viewed themselves as aging success-
fully, despite having physical illnesses and disability. In a
study that expanded on this finding, we administered a sur-
vey questionnaire to a sample of 1,979 women over age 60,
who were enrolled in the San Diego site of the Women’s
Health Initiative (20). Respondents were asked to rate them-
selves on a scale from 1 (not successful) to 10 (very success-
ful). As seen in Figure 1, the vast majority of older people
rated themselves with a score of 7 or higher, with only a small
percentage of people rating themselves as “unsuccessful”.
That most people rated themselves as aging successfully, even
when they did not meet objective criteria for successful aging
(Table 1), is consistent with several other studies (14,21).

Little is known about rate of successful aging in persons
with severe mental illness. In schizophrenia, long-term follow
up studies led by Bleuler (22), Harding (23), and Ciompi (24)
indicate that, in contrast to earlier assumptions about pro-
gressive deterioration, a majority of patients experience sig-
nificant improvement in later life. More recently, Bellack es-
timated that 50% of people with schizophrenia attain at least
short-lasting recovery during their lifetime (16).

This estimate is higher than that associated with sustained
remission (i.e., freedom from symptoms for two years or lon-
ger): in a sample of 251 older adults with schizophrenia, Aus-
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Figure 1 Distribution of self-rated successful aging in older women
(n=1,979)
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Table 1 Percent of sample (n=1,979) meeting criteria for domains of successful aging

Domain Operational definition

% of sample
meeting criteria

Absence of disease?

Freedom from disability

Normal cognitive functioning
Active engagement with life
Mastery/growth

Positive adaptation

Life satisfaction

Self-rated successful aging
successful aging?”®

Absence of self-reported cancer, diabetes, high blood pressure, heart attacks, other heart 15%
disease, stroke, osteoporosis, Parkinson disease, and respiratory disease®

SF-36 scores of “no limitation” in the ability to a) lift or carry groceries, b) climb one flight of 38%
stairs, c¢) bend/kneel/stoop, d) walk one block, or e) bath/dress oneself®

Score of 18 or higher on self-administered Cognitive Assessment Screening Test 71%
Visiting family and/or friends at least once a week and having three or more close friends® 74%
Score of “often true” or “true nearly all of the time” on the item “I am in control of my life” 81%
Score of “often true” or “true nearly all of the time” on the following two items: a) “I am able 81%
to adapt to change,” and b) “I tend to bounce back after illness or hardship™

Score of at least 73 on the SF-36 emotional health/well-being subscale 84%
Score ranging from 7-10 on a 1-10 scale item asking “Where do you rate yourself in terms of 90%
Living independently in own home or retirement community; not residing in a skilled nursing 94%

Independent living
facility?

SF-36 — Short Form 36
As outlined by Phelan and Larson (64) literature review of successtul aging

"Modeled after the Strawbridge et al. (21) operational definition of successful aging; % is reported from Montross et al (19) sample

“Items derived from the Connor-Davidson Resilience Scale (CD-RISC) (36)
dLiving independently used by Roos and Havens (65)

lander et al (25) found a sustained remission rate of about
10%. In a study of older persons with schizophrenia, Cohen
et al (26) compared outcomes using five separate positive con-
structs: recovery, remission, community integration, subjective
successful aging, and objective successful aging. In this study,
the authors compared schizophrenia patients with an age-
matched community dwelling control group of older persons
without major mental illness. In the schizophrenia group, 23 %
met criteria for community integration (vs. 41% of comparison
group), 13% met criteria for subjective successful aging (vs.
27% of comparison group), and only 2% met full criteria for
objective successful aging (vs. 19% of comparison group).
On the basis of this evidence, it seems likely that only a
small proportion of older adults are aging successfully ac-
cording to objective criteria based on physical health, where-
as a remarkably high percentage believe they are aging suc-
cessfully and meet other psychosocial criteria for successful
aging. Similarly, while a minority of older people with schizo-
phrenia experience sustained remission from symptoms, far
fewer appear to meet objective criteria for successful aging.

WHAT ARE THE DETERMINANTS AND MODIFIERS
OF SUCCESSFUL AGING?

In epidemiological studies, the predictors of successful ag-
ing, as defined by objective criteria, appear to correspond to
predictors of chronic medical illness (11). This is consistent
with the reliance on physical functioning in the objective def-
initions. Similarly, in longitudinal epidemiological studies, the
best predictors of successful aging include younger age, free-
dom from arthritis or diabetes, and not smoking. However, in
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predicting self-rated successful aging, somewhat different re-
sponses are revealed. For example, when examining the sam-
ple of 1,979 women described above (Table 2), we identified
several significant predictors of self-rated successful aging. De-
pression emerged as a potent negative correlate with self-rated
successful aging. Positive correlates included optimism, resil-
ience, cognitive ability, and physical and mental health-related
quality of life. However, chronological age was not associated
with self-ratings of successful aging, whereas income and edu-
cation were minimally related to successful aging.

The contribution of genetic factors to successful aging is an
emerging field of research. Glatt et al (27) reviewed studies

Table 2 Correlates of self-rated successful aging in older women
(n=1,979)

Variable Pearson
correlation
coefficient

Chronological age -0.044

Level of education 0.081%*

Income 0.060*

Attitude toward aging (Philadelphia Geriatric Morale Scale)
Physical activity participation (Godin Leisure Activity Scale)
SF-36 Mental Health Composite

SF-36 Physical Health Composite

Cognitive Ability Screening Test

Cognitive Failures Questionnaire

Connor-Davidson Resilience Scale

Optimism (Life Orientation Test)

Depressive Symptoms (CES-D)

Perceived Stress Scale

*p<0.01; ** p<0.001
SF-36 - Short Form 36; CES-D - Center for Epidemiological Studies Depression
Scale
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that examined the influence of genes on multi-dimensional
definitions of successful aging in samples of older people. In
case-control studies examining single nucleotide polymor-
phisms (SNPs), allelic variation that was significantly differ-
ent across “successful” vs. comparison groups in two or more
reports included six genes: APOE, GSTT1, IL6, IL10, PON1,
and SIRT3. Although there were only 29 studies with limited
consensus on phenotypes of successful aging, these genes
have plausible relationships to biological processes and risk
factors for disease in aging. Nevertheless, there is clearly a
substantial degree to which variation in aging phenotypes
stems from non-heritable influences. In twin studies, lifespan
is approximately 20-30% attributed to heritability and the
proportion of variation due to heritability in functioning in an
older sample was 22% (28). Both longevity and functioning
appear less heritable than cognitive ability (30-50%) (29).

The goal of altering the fundamental biological processes
that govern the rate of aging represents a shift from the focus
on specific diseases (30). Although there is no unifying the-
ory of aging, and it remains unclear what the nature of mech-
anisms of aging is, there is a great deal of interest in the role
of inflammation and oxidative stress. In humans, chronic
exposure to stress is associated with chromosomal altera-
tions, damage to brain structures, and early mortality (31).
Caloric restriction, which may result in lengthening the
lifespan in mice and in humans, appears to reduce the levels
of inflammatory markers (32). Greater social integration in
older adults is also associated with reduced inflammation
(33). Yet, the relationship with stress and biology is not
monotonic. Mild levels of stress, such as those produced by
exercise, cognitive activity, or caloric restriction, may stimu-
late tropic factors which lead to greater resistance to stress
(a process called hormesis) (34). Thus, interventions target-
ing multiple domains may have shared pathways (e.g., re-
ducing inflammation; stimulating increased stress resis-
tance). These studies also point to the need to quantify resil-
ience, in addition to stress. There are self-report measures of
resilience that evidence good psychometric properties in
older adults (35,36), yet there is a need for objective and
experimental paradigms assessing resilience to be developed
for use with older adults.

In a deviation from older concepts, it now appears that the
window of opportunity for modifying processes regulating
brain aging is not restricted to early life, but extends into later
adulthood. The brains of older animals provided with en-
riched environments show evidence of synaptogenesis (37)
and neurogenesis in select brain regions (e.g., dentate gyrus
of the hippocampus). There is evidence from functional neu-
roimaging investigations that high-performing older adults
exhibit greater bilateral activation on cognitive tasks, sug-
gesting that “successful” brain aging may involve reorganiza-
tion and compensation for deterioration (38). In the largest
study of its kind, the Advanced Cognitive Training for Inde-
pendent and Vital Elderly (ACTIVE) randomized controlled
trial found that, among older adults without dementia, brief
cognitive training in a variety of modalities improved perfor-

mance on cognitive tests (39). Similar improvements in cog-
nitive ability have been seen with cognitive training in schizo-
phrenia, associated with a number of efforts to develop phar-
macologic and non-pharmacologic interventions (40).

Beyond the individual, social networks and social en-
gagement, as shown by novel approaches to network analy-
ses, appear to be vectors for positive states of health such as
happiness (41) as well as negative ones such as loneliness,
obesity, and smoking (42,43). In older adults, loneliness pre-
dicts increased risk for Alzheimer’s disease (44). Overlaying
the social network, the built environment also influences
access to health behaviors, socialization, and cognitive ac-
tivities (45). Therefore, the influences on successful aging
are complex and operate on multiple levels, from genes to
neighborhoods.

Positive psychological traits have remarkable effects on
mortality, with a number of longitudinal studies indicating
that, even after controlling for other relevant variables, high-
er sense of purpose in life (46), optimism (47), and more
positive attitude toward aging (48) are associated with longer
lifespans. To understand how these traits modify outcomes
in aging, it will be imperative to refine these broad constructs
and to learn how they may relate to brain function and de-
velopment.

Wisdom is a complex trait often associated with aging. It
is notable that the modern Western construct of wisdom is
largely similar to that found in ancient religious and philo-
sophical texts, including the Bhagavad Gita — an Indian reli-
gious/philosophical text probably written around 2000 B.C.
(e.g., rich knowledge about life, emotional regulation, in-
sight, acting in face of uncertainty, and a focus on common
good/compassion) (49).

In unpublished work, we studied associations between
domains of wisdom in a community dwelling sample of 1,973
older women described above. We constructed measures for
the domains of social/pragmatic decision making, emotional
homeostasis, management of uncertainty, self-reflection/un-
derstanding, and spirituality using items drawn from multiple
scales measuring cognition, emotion, and positive personal-
ity traits. Using item response theory, we found that measures
for each domain had acceptable internal consistency and re-
liability, and that the domains of social decision making,
emotional homeostasis, and management of uncertainty
were strongly associated with each other. Self reflection/un-
derstanding was also significantly associated with other three
domains, but to a lesser degree. Spirituality, as measured in
our study was, however, not significantly associated with the
other domains of wisdom.

Wisdom maps onto neurobiological structures (50). Emo-
tional regulation, decision making, value relativism may in-
volve top-down regulation of limbic and striatal brain re-
gions. The lateral prefrontal cortex facilitates calculated,
reason-based decision making, whereas the medial prefron-
tal cortex is implicated in emotional valence and prosocial
attitudes/behaviors. Reward neurocircuitry (ventral striatum,
nucleus accumbens) is also important for promoting proso-
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cial attitudes/behaviors. The characteristics of wisdom seem
to be impaired by specific brain lesions. For example, fronto-
temporal dementia is characterized by impulsivity, dimin-
ished empathy, and emotional reactivity. The same brain
structures (e.g., prefrontal cortex) are implicated in both wis-
dom and frontal lobe deficits, harkening back to the changes
in character exhibited by the historic case of Phineas Gage
(51), as well as more recent reports outlining cognitive defi-
cits secondary to ventromedial prefrontal lobe damage (51).
Hence it may be possible to study wisdom as a neurobio-
logically determined trait.

WHAT ARE THE IMPLICATIONS OF THE
DETERMINANTS OF SUCCESSFUL AGING
FOR LATE-LIFE PSYCHIATRIC DISORDERS?

Consistent with the large negative correlation between self-
rated successful aging and depression, nearly all of the deter-
minants of successful aging reviewed above are negatively
impacted by depression. Depression is associated with lower
rates of exercise and worse nutrition, greater social isolation
and diminished engagement in productive activity, and nega-
tive outlook on the future and the self. Even subsyndromal
symptoms of depression relate to broad negative effects across
aging-related phenotypes (20). Inflammation and stress-relat-
ed biological processes are implicated as a shared pathway to
both depressive symptoms and cognitive impairment in older
people (52). These relationships are likely to be bi-directional;
for example, diminished social engagement leads to greater
depression, and vice versa (53). It is also evident that, while
trends in some health behaviors are improving (e.g., reduc-
tion in smoking), others such as healthy diets, physical activ-
ity, and social integration may be declining despite all of the
evidence of their benefits (54).

At the same time, it appears that interventions to improve
lifestyle behaviors or social engagement, while not specifi-
cally targeting depression, may have anti-depressant effects
in older people. Indeed, randomized controlled trials sup-
port the role of exercise in treating late-life depression (55),
and there is emerging evidence that cognitive training target-
ing speed-of-processing (56) as well as dietary patterns (57)
may reduce or prevent depressive symptoms. Multi-compo-
nent interventions aimed at increasing healthy lifestyles ap-
pear to produce changes in brain function as detected with
neuroimaging (58). This suggests that the armamentarium of
geriatric psychiatric treatments may need to expand to in-
clude lifestyle interventions.

WHERE DO WE GO FROM HERE?
FUTURE DIRECTIONS IN SUCCESSFUL AGING

Although there is clearly great public interest and impera-
tive to define and promote successful aging, its definition
remains controversial. How can we attain greater consensus
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about successful aging? As in the definition of recovery ver-
sus remission from psychiatric disorders (16), there is a gulf
between researcher and lay definitions —the former describes
freedom from disease and disability, and the latter focuses on
adaptation, meaningfulness, and connection. It should be
possible to better integrate these perspectives, incorporating
both subjective and objective elements into definitions.
Moreover, some constructs included in subjective defini-
tions, such as resilience and wisdom, are not yet adequately
operationalized; better instruments to measure such con-
structs will enable them to be incorporated into epidemio-
logical studies. “Toolbox” initiatives that unify the measure-
ment of constructs and use more dimensional ratings could
also advance the consistency among studies (59). Many stud-
ies have reported age effects in cross-sectional studies, though
the real interest is in understanding the causal and dynamic
processes in aging. Methodological advances that enable
more efficient collection of longitudinal data, such as accel-
erated longitudinal designs (60), could aid in increasing the
power to detect processes rather than outcomes. Studies of
this kind could link broad phenotypes (e.g., social engage-
ment) with intermediate phenotypes that can be measured
more objectively (e.g., extroversion) and with biomarkers
(e.g., oxytocin). The operationalization of frailty represents a
useful example of defining a complex phenotype based on its
basic biological processes (61), and could provide a model in
this regard. We have taken steps in this direction, by decon-
structing wisdom into its collection of putative neurobio-
logical constituents (50).

Fortunately, even with the difficulty in defining successful
aging, there is remarkable convergence in some of the com-
ponents and their environmental influences. In particular,
there are many shared pathways between stress and inflam-
mation, obesity and sedentary behavior, and risk for im-
paired cognitive ability, depression, and cardiovascular dis-
ease. Interventions such as caloric restriction may work at
the beginning of this pathway. Alternatively, interventions
addressing multiple targets, such as those that combine
physical activity and cognitive stimulation, may have a syn-
ergistic effect on basic biological processes. New technolo-
gies, such as exergames that use video games to combine
physical activity, pleasant activity, and cognitive stimulation,
may reduce late-life subsyndromal depression (62). Multi-
level interventions, for example those that target the indi-
vidual and the built environment, are also promising routes
to behavior change (63).

Given the leverage that depression has on successful ag-
ing, as well as the increasing prominence of brain health as a
public health issue, psychiatric treatments could impact the
likelihood of successful aging for many people. Psychiatry,
including geriatric psychiatry, should broaden its scope to
include enhancement of lifestyles, social functioning, and
other aspects of recovery. Given that the peak ages for most
physiological functions occur in late adolescence (30), alter-
ing age-related trajectories should begin early. Conversely,
given what we now know about the plasticity of the aging
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brain, it is never too late to strive for successful aging in peo-
ple with and without mental illnesses.
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