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We review evidence for links between personality traits and longevity. We provide an overview of personality for health scientists,
using the primary organizing framework used in the study of personality and longevity. We then review data on various aspects of
personality linked to longevity. In general, there is good evidence that higher level of conscientiousness and lower levels of hostility
and Type D or “distressed” personality are associated with greater longevity. Limited evidence suggests that extraversion, openness,
perceived control, and low levels of emotional suppression may be associated with longer lifespan. Findings regarding neuroticism
are mixed, supporting the notion that many component(s) of neuroticism detract from life expectancy, but some components
at some levels may be healthy or protective. Overall, evidence suggests various personality traits are significant predictors of
longevity and points to several promising directions for further study. We conclude by discussing the implications of these links
for epidemiologic research and personalized medicine and lay out a translational research agenda for integrating the psychology

of individual differences into public health and medicine.

1. Introduction

The notion that personality and health are linked dates
back to Galen [1]. In this paper, we review evidence on
associations between personality traits and longevity. The
first section provides a conceptual and definitional overview
of personality for health scientists not familiar with person-
ality research. Section 2 articulates a basic framework and
rationale motivating studies of personality and longevity.
Section 3 reviews the data on personality and longevity.
Section 4 explains the implications of this literature for
understanding and promoting healthy aging and provides
a road map for future research spanning psychology and
health.

2. Brief Overview of Personality for
Aging Researchers and Health Scientists

2.1. Personality Traits. Personality traits reflect distinct sets
of interrelated thoughts, feelings, and behaviors [2]. This

is a fairly broad definition, and for this reason, personality
has been called “the last refuge of the generalist in psychol-
ogy” [3]. Personality traits are typically operationalized as
dimensions, ranging from very high to very low [4, 5]. This
is in contrast to a present/absent definition of a trait in,
for instance, Mendelian genetics. For instance, extraversion
is a personality dimension reflecting sociability, excitement
seeking, and a generally consistent positive outlook. A person
may possess a relatively high amount of extraversion, a
moderate amount, a low amount, or anywhere in between
these designations. Operationalizing traits as dimensions
provide more nuanced information about people than a
crude present/absent designation.

Personality traits are relatively consistent, in the sense
that people do not change radically from one day to the
next. However, change does occur over the long term, due
either to naturalistic forces, such as physiological aging, or
to due to intentional intervention [6-8]. Thus, personality
represents a core of relatively stable individual differences in
which alterations can be intentionally induced or can occur
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naturalistically. Personality traits are considered phenotypic
dimensions of human variation, reflecting both genetic
and environmental influences. Twin studies converge on
heritability estimates of major personality traits ranging from
40-50%, with most of the remainder of variation attributable
to nonshared environmental influences [9].

Although a few candidate genes are beginning to be
identified for personality traits [10, 11], Genome Wide Asso-
ciation Studies (GWAS) have yielded scant findings because
personality traits are presumed to be polygenic: they reflect
complex interactions between specific genes, rather than
the presence of a single gene [12, 13]. This requires more
complex analytic models than have been employed to
date in molecular genetic studies of personality. More-
over, personality traits are the product of unknown, but
probably large degrees of gene-environment interaction [9,
14]. Few studies, even those with GWAS data, include a
comprehensive battery of life history and environmental
events and exposures. Without this data, it is impossible to
identify the environmental conditions under which specific
genes may be linked to personality phenotype. As a result,
current understanding of personality genetics rests primarily
on heritability estimates from twin studies. To the extent
that GWAS studies can identify the polygenic and genetic-
environmental interfaces underlying phenotypic traits, they
will refine understanding of the genetic bases of personality.

A final important piece of personality science includes
the measurement of personality traits. Measurement can
use self-report inventories containing written questions
reflecting specific traits, similar inventories completed by
others who know the person, behavioral measures such as
the frequency with which one performs various acts, free-
response tests where people are asked to provide stories
or descriptions of visual stimuli, nonverbal tests in which
people report the extent to which pictures describing various
personality tendencies describe them, physiological measures
such as how reactive a person is to a stressful stimulus, or
tests of ability such as a person’s capacity to inhibit impulsive
responding, resist a temptation, or accurately recognize a
facial expression of emotion [15]. In practice, self-report
inventories developed through psychometric methods are
the most common form of measurement.

Many investigators are taught to distrust self-report as a
general measurement strategies because it may be inaccurate
[16]. Yet self-reported personality data tends to be accurate
and is also more trustworthy than self-reported biomedical
data or observer reports of personality. Relatively sophis-
ticated methods have been developed to assess whether a
respondent is intentionally dissembling in their response, is
trying to be honest but merely has an unrealistically positive
self-perception, is responding randomly or haphazardly to
questions, merely agreeing with every statement put before
them, or engaging in some other behavior that biases mea-
surement [15]. Self-report is more liable to be untrustworthy
when respondents are asked to report biomedical data,
such as disease exposure or disease diagnoses they may
not fully understand. Self-report bias is also more active
in “high stakes testing” situations where incentives exist to
misrepresent oneself, such as when undergoing a mental
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health, forensic, injury/disability, or occupational assessment
[17, 18]. In contrast, personality instruments ask innocuous
questions about the person’s daily habits, which people
typically know and are able to report accurately, without the
bias that occurs when sensitive questions are posed [19, 20].

Self-report is often preferred over observer ratings of
personality [21, 22] because observers do not have access
to a person’s internal motives, emotions, thoughts, and so
forth—only to external behavioral manifestations of these.
Even then, they are not at the individual’s side for extended
periods and only observe his or her behavior in certain
situations. Only the respondent him or herself is qualified
to provide data on his or her own inner tendencies and
behavior across all situations over extended periods of time.
Other evidence suggests that reporting bias has minimal
impact on the prediction of important outcomes [23], and
that the tendency to present oneself in a positive light is
a personality trait itself [24, 25]. For these reasons, self-
report has been the primary mode of personality assess-
ment in studies on personality and longevity. Nevertheless,
personality researchers are increasingly considering how to
incorporate other measurement methods, such as informant
reports, into personality assessment in health research.

3. Approaches to the Study of
Personality and Longevity

3.1. Conceptual Framework for Personality and Longevity.
Figure 1 summarizes a heuristic model of the ways in which
personality is thought to affect longevity [26, 27]. Behavioral
causes of mortality, including smoking, diet, exercise, alcohol
use, and risk-taking are all linked to basic personality dis-
positions [28]. Less obvious factors such as health decision-
making styles [29] and health risk evaluation [30, 31] have
also been linked to personality, as have psychopathology
[32, 33] and social relationships [34]. Personality appears
to influence health through biological channels as well.
Characteristic emotional patterns have been linked to
neuro-endocrine interactions involving the Hypothalamic-
Pituitary-Adrenal (HPA) and Sympatho-Medullary (SAM)
axes [35, 36]. Common genetic bases may also lead to
the joint expression of certain personality phenotypes,
problematic health behaviors, and resulting chronic diseases
[37].

The extent to which any particular mediator affects
personality-mortality associations is likely to depend on the
personality trait, the form of mortality, and the population.

As denoted in Figure 1, personality traits act on health in
social contexts [38]. Personality development is influenced
by social-environmental factors such as socioeconomic status
(SES) [39, 40]. As well, personality traits can lead to self-
selection into different environments [41] and differen-
tial responses to socioeconomic disadvantage [40]. As a
result, personality-health relations are at least somewhat
intertwined with social forces that influence longevity. The
role of social inequalities in health is rarely a focus in
personality and health research, but in Section 4 we outline
three possible models for future investigation.
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3.2. The Big 5 Taxonomy and General versus Specific Trait
Approaches to Longevity. Because there are thousands of
words in natural language used to denote personality
traits, personality scientists have developed a taxonomy for
organizing and classifying them. This taxonomy consists of 5
general axes representing the primary dimensions of human
personality variation [4]. These so called “Big 5” axes are
Neuroticism versus Emotional Stability, Extraversion versus
Introversion, Openness to Experience versus Closedness,
Agreeableness versus Antagonism, and Conscientiousness
versus Irresponsibility. The Big 5 dimensions are composites,
or clusters of numerous “building block” traits (Figure 2). It
is helpful to think of the Big 5 as the primary “molecules”
of personality, each molecule composed of the “atoms” of
specific traits. The lexical hypothesis suggests that the Big 5
reflect basic tendencies of such sociocultural significance that
they have become encoded in human languages [4]. Recent
work suggests a biological basis for this trait taxonomy as
well [42]. Finally, the term “Five-Factor Model” is often used
to denote the Big 5 in personality psychology [43]. Minor
differences between what each term connotes are of interest
to personality scientists, but are not important here.

Because the Big 5 are composites of several specific traits,
these measures capture an amalgam of numerous specific
facets of personality. The advantage of using a composite
measure aggregating each family of traits is that it increases
the likelihood that some aspect(s) of personality relevant
to health have been captured by scores on Big 5 measure.
The downside is that unless this composite measure of
the entire trait “molecule” can be disaggregated into the
specific constituent “atoms”, investigators cannot isolate the
component(s) of personality most relevant to longevity.

By contrast, another approach to personality and
longevity has focused more directly on the specific traits
lying within each Big 5 domain. The Big 5 taxonomy did
not begin to be used extensively in health research until the
early 1990s [44]. Prior to the 1990s, investigators had no
choice but to select single traits they believed were associated
with mortality. Other investigators preferred this selective,
specific approach to personality and longevity even after the
Big 5 system had become the major framework in personality
research. One reason is that some theoretical traditions
within psychology stress the importance of specific traits—
for instance, emotional suppression in psychodynamic the-
ory [45] has no obvious analogue in natural language or
the Big 5. Another reason some investigators prefer specific
traits is that occasionally, a particular trait is not formally
measured by the Big 5 system. For instance, sensuality, reli-
giosity, masculinity-femininity, and thriftiness/miserliness
versus prodigality have been argued to lay outside of the Big 5
domains [46]. Despite the broad consensus surrounding the
Big 5, other investigators continue to examine the constituent
components of the domains outside the Big 5 framework.
Examples include hostility in interpersonal theory [47], or
constructs related to personal control in control theory [48].

The advantage of focusing on specific traits is that
they implicate very particular aspects of personality in
longevity, providing more precise information for theory
and intervention. A disadvantage is that there may be many

other specific traits that are relevant to longevity which are
omitted from these studies. These traits may be confounders
or even interact with the specific trait in question, because
all aspects of personality are in simultaneous function in
everyday life. The problem is analogous to examining health-
related outcomes only as a function of smoking, without
considering diet, exercise, alcohol, environmental exposures,
health service utilization, medication adherence, or dozens
of other behavioral predictors of health outcomes that may
themselves be related smoking.

Despite the difference in research motivated by a Big 5,
versus specific trait model, it is still possible to organized
findings within the Big 5 framework. In the presentation
that follows, we group specific traits under the Big 5 taxo-
nomic dimension in which they are primarily classified. For
instance, optimism is classified as a trait in the Extraversion
domain of traits. However, some of these specific traits may
have secondary classification under another Big 5 dimension.
For example, (low) optimism/pessimism is sometimes con-
sidered to lie secondarily within the Neuroticism domain.
One can think of such “cross-classified” traits as sharing
some characteristics of more than one Big 5 domain, or
laying at the intersection of Big 5 domains. Full listings of
Big 5 traits can be found in [49]. A similar idea is the concept
of a “compound trait” [50], or a combination of two or
more specific traits, often spanning Big 5 dimensions. In later
sections, we also discuss the notion of personality prototypes
[51] and styles [52], which refer to specific profiles or
configurations of the Big 5 dimensions. In conceptualizing
factors that enhance or reduce longevity, we also differentiate
between all-cause mortality, and cardiovascular disease-
(CVD) related and cancer mortality when possible. The
CVD versus cancer classification is a common one in
epidemiologic studies. Each class contains several diseases
unified by a common set of etiologies, and in some cases
the personality traits have been implicated more in one set
of etiologic processes than another.

4. Evidence Linking the Big 5 Personality
Dimensions to Longevity

4.1. Conscientiousness. Conscientiousness involves self-disci-
pline, achievement striving, reliability, and several similar
traits related to diligence [53]. This Big 5 dimension has
been linked to lower all-cause mortality risk across a number
of studies [54-57] (see also [58]). The strength of asso-
ciations between Conscientiousness and longevity appears
comparable to those between longevity and SES and IQ [59].
Conscientiousness appears to be the one Big 5 domain for
which no negative results exist. However, some pathologies
of Conscientiousness such as perfectionism or compulsive
persistence should be noted. In one study, the all-cause
mortality risk of Conscientiousness was modeled controlling
for perfectionism, [56]. In this case, Conscientiousness was
associated with reduced, while perfectionism was associated
with increased risk. Immunologic work has suggested that
compulsive persistence, defined as the inability to disengage
from an impossible, stressful task, induces higher HPA-axis
response [60]. It is thus helpful to differentiate “healthy”
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FIGURE 1: Personality phenotype is thought to influence longevity through physiological and behavioral pathways leading to health decline.
This occurs in the context of environmental (physical or social) and individual genetic influences, which may enter into risk chains directly

or modify them indirectly.

Conscientiousness from extreme rigidity or compulsion.
Conscientiousness involves a strong self-regulatory com-
ponent, which facilitates adaptive outcomes [61] in part
by preventing inflexibility like perfectionism or compulsive
behavior.

Because of the self-discipline it entails, Conscientiousness
has been linked to a variety of health behaviors including
maintaining healthy activity and diet, and abstaining from
smoking, alcohol, and substance abuse [28]. However,
links between Conscientiousness and longevity are only
partly explained by commonly studied health behaviors
[62-64]. Less frequently studied health behaviors, such
as health decision-making and risky sexual practices, are
avenues for further investigation. Biological mechanisms
are not well understood, but seem to be implicated in
the Conscientiousness-longevity link if only because health
behaviors generally account for a surprisingly small portion
of the observed association. For instance, higher levels of the
inflammatory marker Interleukin (IL)-6 have recently been
linked to lower Conscientiousness [65, 66]. IL-6 is associated
with chronic stress, a number of chronic diseases, and nega-
tive health behaviors, and is a major predictor of mortality in
older persons [67, 68]. Studies showing higher IL-6 linked to
lower Conscientiousness have controlled, however, for health
behaviors and chronic diseases, so a working hypothesis
is that Conscientious people are better able to anticipate
and prepare for future consequences of potential adversities,
more organized, and self-disciplined. These qualities could
prevent stressful situations from escalating and could also
enhance coping.

Several areas of new research are emerging based on
the initial wave of studies linking higher C to longevity. A

recent National Institute on Aging workgroup has offered
a series of recommendations for advancing research on
Conscientiousness, including refining its biological basis
and measurement, considering how this trait operates on
health in different social contexts, articulating better lifespan
models of the effects of Conscientiousness, and intervening
in specific areas such as self-regulatory skills. White papers
in these areas are due out later in 2011.

4.2. Openness to Experience. Although there is minor dis-
agreement over the range of traits belonging in the Openness
to Experience domain, most agree that Openness encom-
passes cognitive and behavioral flexibility, urbane or cultured
tendencies, and attunement to internal and external events
and experiences [69]. Although it may reflect a propensity
toward an intellectual lifestyle in certain cultures, it is distinct
from raw intellectual ability [70] and in fact is observable
in nonhuman primates [71]. Higher levels of Openness have
been associated with decreased risk for all-cause mortality in
a Japanese community sample [54], with lower risk of all-
cause and CVD mortality in an American sample of CVD
patients [72], and with lower all-cause mortality risk in a
cohort of men [73]. The latter two studies were able to
decompose Openness into more specific traits and found
that cognitive and behavioral flexibility [72] and interest in
aesthetics [72, 73] were particularly important predictors of
greater longevity. Reduced 5-year all-cause mortality risk has
also been documented for curiosity, a facet of Openness,
in a mixed-gender older community sample [74]. Finally,
one study reported nonsignificant decreases in all-cause
mortality risk associated with the general Openness domain
[56].
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The mechanisms by which Openness may improve
longevity are not immediately clear. Beyond basic genetic
influences, others factors may include cognitive engagement,
flexibility, and the maintenance of cognitive function [75].
These factors probably facilitate the prevention of avoidable
health problems, as well as increase adaptive disclosure of
health concerns, health decision-making, and capacity to
manage problems that are encountered. As with other traits,
investigators have begun to examine inflammatory markers
as a general biological mechanism accounting for health
benefits of Openness. One study found that higher Openness
was linked to lower levels of the inflammatory marker
Interleukin-6 in older persons [66]. Another possibility
is that Openness may be related to markers of synaptic
plasticity, such as Insulin-Like Growth Factor (IGF)-1, which
has been linked to cognitive function and longevity [76].
In general, the associations between Openness associations
with longevity seem to be distinct from the effects of
education, which is typically controlled for in analyses.
However, few studies to date have investigated the distinct
longevity associations for Openness and IQ. This will be an
important area for future work.

4.3. Extraversion

4.3.1. The General Extraversion Domain. Extraversion is
another broad dimension of personality appearing in some
form in most personality trait theories [42]. Extraversion
encompasses the tendency toward positive mood, sociability,
and activity (in the sense of an active, busy, or engaged
lifestyle) [77]. As well, it involves an element of excite-
ment seeking or social disinhibition. This last aspect of
Extraversion tended to be very prevalent in an earlier opera-
tionalizations of Extraversion [78]. In the Big 5 framework,
the desire for excitement is still a part of Extraversion,
but pure impulsivity and low self-control are captured by
Neuroticism (high) and Conscientiousness (low) [79]. This
is relevant to longevity because early Extraversion scales
loaded with impulsive content predicted greater all-cause
mortality risk over 21 years in a large UK cohort [80]
(see also [81]). This effect was accounted for in part by
smoking, a health behavior to which more Extraverted
people appear susceptible, regardless of whether older or new
operationalizations of Extraversion are used [82-85].

Focusing more on elements such as sociability and
positive mood, modern operationalizations of Extraversion,
tend to find that it is associated with reduced all-cause
mortality risk. This was the case over a 9-year followup
period in an American [56] community sample, a 5-year
follow-up period in a Japanese [54] community samples, and
a 6-year follow-up in an older twin sample [87]. The activity
facet of Extraversion has also been associated with lower
50-year all-cause mortality risk in a US cohort [88], with
suggestive findings over 10 years in another US cohort [62].
Other studies noted no substantial effects for the general
Extraversion dimension on 3-year all-cause mortality in an
older, ill US community sample [63], in substance and
alcohol abusers [89], or in Japanese cancer patients (with a
general case-mix of cancer types) [90].

These findings provide some limited evidence that in
general community samples, higher levels of Extraversion are
associated with greater longevity. However, as excitement-
seeking strays into impulsivity and poor self-control, mor-
tality risk may mount. Null findings in specific samples (the
ill elderly, alcohol/substance abusers, cancer patients) and
links between Extraversion and smoking suggest that the
salutary effects of Extraversion, arising from traits such as
sociability, activity, and positive mood, may be overpowered
by the mortality risks conferred by physical morbidity or
destructive addictive behaviors. Another issue is impulsivity
tends to decline with age in most cohorts, in part as a
normal function of aging [7], but possibly also because
more impulsive members of a cohort die earlier. As a result,
impulsivity-related mortality risk may be dampened beyond
detectable levels in analyses of older samples.

As a technical note, impulsivity is sometimes classified
as a Neuroticism trait on some personality instruments,
while similar traits such as self-discipline and deliberation
appear in the Conscientiousness family [79]. In this vein,
one study found that higher impulsivity in the elderly was
actually associated with greater probability of 3-year survival
[63]. One possibility is that the speed of action entailed
by measures of impulsivity actually relates to processing
speed, a neurologic factor argued to reflect general integrity
of biologic systems [37]. Possibly this could be better
distinguished in personality measurement tools from pure
sensation seeking or lack of self-discipline, which have clear
deleterious effects on health. Research on performance-based
measures of impulsivity and self-report scales reveals low
correlations [91], suggesting that better measurement may
help refine conceptual models differentiating harmful from
helpful aspects of impulsivity/sensation-seeking/low levels of
deliberation.

4.3.2. Optimism. Optimism is a stable tendency to expect
positive future outcomes, while pessimism is the tendency
to expect negative outcomes. Sometimes optimism and
pessimism are operationalized as two separate constructs
[92], sometimes they are considered opposite ends of a
single continuum [93], and academic debates exist over the
manner in which optimism is related to the Big 5 [94]. For
the sake of clarity and utility in health research, optimism-
pessimism can safely be considered as a single dimension,
defined primarily by high levels of Big 5 Extraversion and
secondarily by low levels of Big 5 Neuroticism.

Links between optimism and longevity have been doc-
umented in a range of populations. Optimism is associated
with lower risk of all-cause mortality over 40 years in both
college freshman [95, 96] and over 30 [97] and 40 [96]
years in community midlife samples. Short-term (<1 year)
cancer mortality has also been linked to lower levels of
optimism in younger patients with a diverse range of cancers
[98], and in head and neck cancer patients [99]. Death
over a 10-year span related to CVD disease in men [93]
and death due to stroke in a general community sample
[100] have also been linked to lower optimism. One study
found no effect for optimism but elevated cancer mortality
risk related to pessimism when these two constructs were
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FIGURE 2: An example of specific traits with major loadings on each of the Big 5. In the diagram, the two compound traits studied with respect
to longevity, hostility and Type D, are combinations of traits from different Big 5 dimensions. Numerous other traits and combinations exist;
see [49] for a comprehensive mapping of specific traits composing each of the Big 5, and [86] for a comprehensive analysis of compound
traits composed of 2 Big 5, with a similar perspective also presented in [52].

conceptualized as separate variables [98]. In our more
general framework, this distinction is less relevant and favors
greater longevity for people who do not expect negative
things of the future, controlling for whether or not they have
positive expectations.

More adaptive coping has been posited as one mech-
anism explaining the association of optimism with lower
mortality risk [101]. In addition to, or possibly because of
the coping advantage it confers, optimism appears linked
to lower level of ambulatory blood pressure [102] and
lower levels of inflammatory markers [103]. However, mixed
evidence has emerged on the association of optimism
with immune function, with one hypothesis being that
optimists may experience more frustration when they do
not experience immediate success and/or persist longer in
stressful situations because they expect positive results [60,
104-106]. Another hint that optimism may not always be
adaptive appeared in a study of high IQ children, which
found that cheerfulness, defined as optimism and sense
of humor, predicts greater mortality risk by midlife. The
extent to whether these traits in children measure something
similar to adult optimism is not clear, however. While these
studies provide some hint that optimism may be maladaptive
in some contexts, the preponderance of evidence to date
suggests that it tends to promote lower mortality risk in most
people in most circumstances.

4.4. The Neuroticism Domain

4.4.1. Findings on Broad Neuroticism. Neuroticism is a
dimension of personality present not only in the Big 5 frame-
work, but in nearly every other empirically based personality
trait theory [42]. The definition of the Neuroticism domain
has subtly shifted over time. Prior to the Big 5 framework,
Eysenck primarily defined Neuroticism according to stress-
reactivity and emotional lability, with some items that could
be interpreted as somatization or somatic sensitivity [107].
The instability component was retained in Big 5 notions
of Neuroticism [49], with some emphasizing the chronic
experience of specific negative emotions such as anxiety,
depression, and anger [79]. Another aspect of Neuroticism
that is often neglected is vulnerability, or a sense that one is
unable to cope with the challenges of life. This is partially
related in the concept of emotional instability, and reflected
in items like “I seem to go to pieces easily.” It is for this reason
that many of the traits related to feeling a sense of control
over one’s life reflect low Neuroticism. For instance, the
correlations between locus of control, self-esteem, and self-
efficacy with Neuroticism appear so strong across samples
that these traits can essentially be considered aspects of
Neuroticism [108].

With respect to health behaviors, elevated has been linked
to weight gain and obesity [84, 109] and smoking [110],
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general etiologic factors in foreshortened longevity. In fact,
Neuroticism has been argued to be of general public health
significance because it is associated with so many negative
outcomes [111, 112].

Several studies have linked higher Neuroticism to all-
cause mortality in general populations from the US [62],
Finland [113], and the United Kingdom [80, 81] over as long
a follow-up period as 50 years [88, 113], as well as in an
older twin sample [87]. As well, higher levels of Neuroticism
predicted mortality risk in specific patient populations such
as those with end-stage renal disease (ESRD) [57] and
congestive heart failure (CHF) [114]. Naturalistic increases
over time in Neuroticism have been linked to later all-
cause mortality in a sample of older American men [115].
Treatment-induced decreases in Neuroticism also reduced
risk of mortality over 9 years in European patients with car-
diovascular disease (CVD) [116]. Finally, at least two studies
have noted some confounding between socioeconomic status
(SES) and Neuroticism, such that some of the socioeconomic
inequalities in mortality rate can actually be explained by the
fact that persons in more disadvantaged social environments
are prone to higher Neuroticism [62, 113].

Other studies have reported negative findings. No asso-
ciations between Neuroticism and all-cause mortality were
observed in US [117] and Japanese [54] community samples.
The same was true with respect to cardiovascular disease
(CVD) mortality in a US community sample [117] and with
respect to cancer mortality in a sample of Japanese cancer
patients [90]. Another study reported no association between
elevated Neuroticism and increased all-cause mortality risk
in a female community sample [118]. However, in a sample
of gifted individuals, elevated Neuroticism was linked to
lower all-cause mortality risk in women but higher mortality
risk in men [119]. To complicate the picture further, two
studies have found that higher Neuroticism was associated
with reduced all-cause mortality risk in mixed-gender older
community samples in the US [63] and Australia [120].

What, then, is one to think of the implications of
Neuroticism for longevity? Friedman has proposed a theory
of “healthy” versus unhealthy Neuroticism [26]. “Healthy
neuroticism” encompasses “worried well” tendencies that
may facilitate engagement in preventive health behavior
to allay concern about acquiring chronic health problems.
Healthy Neuroticism may be represented by individuals
higher in anxiety, but not laden by poor self-esteem,
vulnerability, and depressive moods. Neuroticism gives rise
to medically unfounded symptom complaints and somatic
sensitivity [118, 121], which may protect an individual
from premature mortality even though it risks burdening
health care providers and the health care system. However,
Neuroticism has been linked to reduced quality of life [122],
even controlling for objective measures of disease load [123]
raising the question of whether higher levels lead to more
quality-adjusted life years. Clarifying the mortality risk of
Neuroticism is an important research priority we discuss in
the next section.

4.4.2. Low Perceived Control. Locus of control, perceived
control, self-efficacy, and sense of coherence are a group of

interrelated psychological constructs reflecting the extent to
which people feel in control or are able to deal with life
stressors and challenges. As suggested by their high loading
on the Big 5 Neuroticism dimension [108], these constructs
are trait-like, even though they were developed by researchers
who were less concerned with stable traits. Although “sense
of coherence” suggests existential congruence between one’s
behavior and one’s goals, the construct is really closer to
perceptions of control over one’s life [124]. In general,
this family of traits is theorized to improve adaptation to
hardship or life challenges via the use of proactive, effective
coping [125].

The range of findings generally suggests that these
dispositions are associated with greater longevity. In a large
British national cohort, lower mastery was a risk factor for
all-cause, CVD, and cancer death over 6 years [126] and for
CVD mortality over 11 years, particularly in persons with low
CVD risk [127, 128]. In this UK cohort, the same pattern
of findings emerged for those with low sense of coherence,
although this trait was a risk for cancer mortality only in
men [128]. Similar findings for all-cause mortality have been
reported in a Finnish cohorts [129], and for CVD mortality
in a German cohort [130]. Sense of coherence appears to
produce more adaptive coping in response to life stressors,
which was in turn associated with lower mortality risk [125].
In general, recent research supports the adaptive value of
perceived control [131], although not inexorably under all
conditions [132].

4.4.3. Negative Affect Blended with Social Inhibition: The
Type D Personality. “Type D” stands for the distressed
personality, defined by simultaneously high negative affect
and social inhibition [133]. It represents high levels of Big
5 Neuroticism, coupled with low levels of the sociability facet
of Big 5 Extraversion, with some suggestion of accompanying
declivity in Agreeableness and Conscientiousness [134, 135].
Conceptually, Type D has been described as a general
propensity toward psychological distress, encompassed by
depression, anxiety, and other forms of negative emotion,
such as anger [136, 137], and combined with inadequate
social resources to offset this distress [138]. This personality
configuration was originally identified empirically as a
predictor of all-cause mortality over 7.5 years in a sample of
CVD patients [139].

Subsequent reports have shown that Type D also
increases risk of mortality in CVD patients two years after
receiving stents [140], over 2.5 years in patients with chronic
heart failure (CHF) [141], over 4 years in peripheral artery
disease (PAD) patients who underwent vascular surgery
[142], and over 6 years in coronary artery disease (CAD)
patients [143]. The majority of mortality in these studies
was due to cardiovascular factors. However, negative findings
have been reported for all-cause and cardiovascular mortality
over 3 years in CVD patients [144], and for 7-year all-cause
mortality in patients with chronic obstructive pulmonary
disease (COPD) [145]. These latter two studies reported
small to modest elevations in mortality risk for Type D that
were not statistically significant.



Taken as a whole, these findings indicate that Type D
conveys mortality risk in those with or at risk for various
forms of CVD. Type D acts through many behavioral
risk factors for the inception and progression of CVD,
including maintaining a poor diet and smoking [146]. As
well, Type D is associated with inflammatory markers [147—
150] and oxidative stress [151], which both contribute to
the progression of CVD. Others studies suggest that anxiety,
associated with sympathetic nervous system disturbance
[152], as well as ineffective interaction with health care
providers [153], contributes to Type D-related mortality
risk. While many studies have documented poorer general
health correlates of Type D in community (rather than
CVD) samples [154, 155], the risk posed by Type D for
mortality due to non-CVD causes, in nonpatient samples,
remains to be elaborated. Finally, Type D is a risk factor for
depressive episodes, which are thought to dampen prognosis
of CVD via inflammation and neglectful health behavior
[137, 156].

4.4.4. The Distinction between Neuroticism and Depression.
A final note on the relationships between Neuroticism
(or other aspects of personality) and depression (or other
aspects of psychopathology) is in order. Depression is
a particular form of psychopathology considered related
to, but distinct from personality. Personality is relatively
stable, while depression is defined as an episodic cluster
of symptoms reflecting a change in mood and function
from a person’s normal baseline. Personality refers to the
person’s “normal baseline”. People who are routinely prone
to negative emotions and emotionally unstable may be more
likely to develop depressed mood, the first cardinal symptom
of depression [157]. People who rarely experience positive
emotions (an aspect of low Extraversion) may be more
liable to experience virtual absence of pleasure or interest,
which is the second cardinal symptom of depression. Those
who are prone to negative emotion and socially inhibited
(the Type D configuration) are similarly prone to develop
formal depression syndromes. Other symptoms of depres-
sion, such as anergia, may be more liable to emerge given
certain personality vulnerabilities, such as low Extraversion.
Under this model, the personality predisposition precedes a
diagnosis and persists after the depressive symptoms have
been treated, in the same way that a compromised immune
system precedes the inception of an opportunistic infection
and remains after the infection has been treated. Just as the
immune system itself can be treated, there is some evidence
that Neuroticism can be as well; we consider this in the next
section.

4.5. Agreeableness. Agreeableness is a composite of several
traits related to maintaining interpersonal harmony: trust,
honesty, compliance, interpersonal deference, altruism, and
compassion for others [79]. One study to date has demon-
strated a protective effect for Agreeableness against all-
cause mortality over 3 years in an elderly sample; this was
due primarily to specific aspects of the Agreeableness scale
reflecting low levels of interpersonal antagonism [63]. We
discuss this in detail below when we consider studies focusing
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specifically on hostility, which involves a combination of
low agreeableness and high Neuroticism. Agreeableness did
not appear as a robust predictor of longevity in four other
studies [54-57]. One study actually found agreeableness was
associated with greater 10-year all-cause mortality in a US
national cohort, when combined with low Conscientiousness
[62]. This study used a different measure of agreeableness
focusing on compassion and caring. Collectively, evidence
that Agreeableness in and of itself promotes or detracts
from longevity is not strong. However, one aspect of low
agreeableness—interpersonal antagonism—in conjunction
with angry emotions, a facet of Neuroticism, yields the
personality trait of hostility, which has been a topic of
considerable research.

4.5.1. Hostility. Research on hostility and longevity grew out
of the theory of Type A personality. This theory was first
introduced by a cardiologist in the 1950s and proposed that
the combination of impatience, hard-driving, competitive-
ness, and hostility was associated with cardiovascular disease
(CVD) [158]. However, in the early 1980s investigators began
to study hostility in particular [159, 160], concluding that it
was the primary “toxic” component of the Type A personality
[161, 162].

Within US samples, hostility appeared to elevate risk for
25-year all-cause mortality among male medical students
[159], for 10-year all-cause, CVD, and cancer mortality
among midlife men [160], for worse health trajectories
involving earlier mortality in male veterans [163]. Hostility
also conferred 3-year CVD and all-cause mortality in midlife
Finnish men [164], elevated 25-year all-cause mortality in a
mixed-gender midlife sample in Denmark [165], elevated 6-
year CVD mortality [166], and 16-year all-cause mortality,
[167] in mixed-gender community samples, the latter even
with mean ages below 30 at baseline. Others found that
hostility was not associated with CVD risk or 25-year all-
cause mortality in male physicians [168], with 33-year risk
for mortality from any cause among a sample of 19-year olds
[169], or with 5-year [170] or 1-year [171] mortality in CVD
patient samples. Another sample following postmenopausal
women for 4 years found that hostility was associated with
recurrent nonfatal myocardial infarctions, but not CVD
mortality risk [172].

These discrepancies were largely reconciled when investi-
gators decomposed hostility into 6 components and found
that only some were predictive of earlier mortality. In
particular, aggressive responding, hostile affect, and cynicism
predicted nearly 30-year all-cause mortality in lawyers,
while hostile attributions, social avoidance, and “other”
hostile items did not [173]. Supporting this were studies
linking follow-up mortality in mixed-gender older samples
to suspiciousness [174], which is similar to cynicism, and
to social dominance in men (defined by cutting off and
speaking over an interviewer) [175], which is similar to
aggressive responding. When revised scales focusing on
these components were utilized, they predicted 15-year CVD
mortality in CVD patients [176] and all-cause and CVD
mortality in other large cohorts [117, 177, 178]. As a result,
many have concluded that despite earlier mixed findings,
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hostility defined by cynicism, interpersonal antagonism,
and angry affect confers risk for foreshortened lifespan,
particularly via CVD death [47]. In the context of the Big 5
taxonomy, hostility may be thought of as a multifaceted trait
blending the angry affect component of Neuroticism with the
adversarial interpersonal component of low Agreeableness
[161, 179].

4.6. Suppression and the Grossarth-Maticeck Personality Types.
Suppression, sometimes referred to as emotional or anger
suppression or antiemotionality, is a tendency to inhibit the
expression of anger and negative emotion [45]. This notion
arose out of psychodynamic theory. Although psychody-
namic theory is primarily concerned with cognition and
mental health [180], not physical health, the health correlates
of psychodynamic constructs have been examined [181].
Suppression was first identified in a Yugoslavian cohort
as predictive of all-cause and CVD death over 10 years,
but was particularly predictive of cancer death in a study
by Grossarth-Maticeck [45]. Grossarth-Maticeck called this
the “cancer prone” personality type and developed several
additional personality configurations: rational, CVD prone,
antisocial, and healthy. A report linking these personality
types with the diseases they were purported to predict incited
considerable controversy over the validity of Grossarth-
Maticeck’s data [182]. A review of this debate is beyond the
scope of the present paper. However, objections arose over
the question of specificity, or the idea that specific personality
tendencies are associated with specific diseases processes.
Instead, personality was thought to affect a common set of
etiologic factors for multiple diseases (i.e., smoking, obesity,
and neuroendocrine dysregulation, which are implicated
in several disease), which would make it hard to connect
specific traits only to certain outcomes. This is generally
supported by current understanding of mechanisms linking
traits to disease, in Figure 1. However, Figurel might
also include an arrow directly from personality to disease
reflect as-yet unknown mechanisms. To the extent that such
mechanisms were trait and disease specific, the so-called
“doctrine of specific etiology” would be more plausible.
Nevertheless, subsequent independent research has sug-
gested that some of the Grossarth-Maticeck personality types
may play a role in longevity. A study in Japan found that
among patients who already had cancer, moderate levels of
suppression actually improved survival, compared to low
levels [183]. This hints at the possibility that neither extreme
(total suppression or failure to suppress any emotions) is
salubrious, consistent with other psychological theories on
the role of emotional control in general adaptation [184].
Other independent studies have noted deleterious effects of
anger suppression on all-cause mortality over 17 years in
a community sample [143, 185] and over 6 years in CVD
patients [143], although one study in a German cohort
found no robust effect for anger control after adjusting for
locus of control [130]. A systematic review on repression
in cancer survival yielded somewhat inconclusive results
[186, 187]. A large French study found that both the
CVD-prone and antisocial personalities predicted both all-
cause, cardiovascular, and external-cause (i.e., accidents,

homicides) mortality [188]. Ultimately, less is understood
about the Grossarth-Maticeck types and how they affect
longevity than other personality constructs, due to the earlier
controversies surrounding them. Nevertheless, evidence sug-
gests they warrant further consideration as dispositional risks
for foreshortened lifespan. Table 1 summarizes the evidence
for each personality dimension discussed above.

5. Next Steps in Translational and
Applied Research

5.1. Beyond the Broad Big 5: Clarifying the Contribution of
Specific Personality Traits to Longevity. As we have seen, the
Big 5 is a useful taxonomic framework for classifying person-
ality traits and organizing investigations of personality. Yet
the Big 5 was designed as a classification system for many
personality traits, not as the ultimate level of analysis in
personality research. Few biologists, for instance, would stop
at grouping animals into reptiles, mammals, birds, and fish—
most are interested in questions at lower levels of aggregation
in the Linnaean taxonomy. This is the challenge for emerging
research on personality and longevity—having spent an era
examining the Big 5 themselves, we now need to drill down
further to understand exactly what elements of enduring
dispositions are associated with greater longevity. This was,
in fact, proposed as a general principle of epidemiologic
personality research over a decade ago [189], so we are long
overdue in putting this idea into practice. How then is one to
actually implement this principle in studies?

In some cases, Big 5 instruments come with built-in
subscales for specific traits. For instance, the 240 item NEO-
Personality Inventory Revised (NEO-PI R) [79] was designed
to capture the Big 5 general dimensions, as well as 30
more specific personality traits subordinate to the Big 5.
Far more studies have used abbreviated Big 5 measures,
such as the NEO-Five Factor Inventory (NEO-FFI), which
was designed originally only to capture the Big 5 broad
composites [79]. However, in some cases like the NEO-FFI,
subsequent psychometric work identified subscales reflecting
specific constituent traits of each of the Big 5 [190, 191]
useful in health studies [66, 192].

In other instances, one includes a measure of broad
personality dimensions that has not yet been disaggregated
into more specific traits. In these cases, there are two primary
options. The first approach is to use expert knowledge
and theory to select items reflecting a specific trait, and
combine these items into a scale. Examples of this approach
include a scale reflecting lack of self-discipline from items off
the impulsiveness, excitement seeking, and low deliberation
scales of the NEO-PI R [110], creating a Neuroticism
scale from items measuring negative affect on the MMPI
[193, 194], and examining discrete emotions using items
on the NEO-PI R [195]. A basic test of whether the effort
is successful is whether the resulting scales are internally
consistent, and whether they are associated with theoretically
expected outcomes; auxiliary datasets may be helpful to
verify this. For instance, one project developed scales for a
number of traits from an interpersonal theory of personality
and found that they correlated as expected with scales in an
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TABLE 1: Summary of studies in personality and longevity.

Personality dimension Summary of findings

Strength of overall

evidence

Conscientiousness Numerous studies report reduced risk of all-cause mortality across diverse samples Strong

Openness Fewer §tudles, but results suggest reduced risk of all-cause and possibly CVD Modest
mortality

Extraversion Results somewhat mixed, with findings of reduced, increased, and no mortality risk Inconsistent

Optimism Many studies suggesting reduced risk for all-cause, cardiovascular, and in some Strong
cases cancer mortality

- Some studies report increased, while other report decreased or no risk for all-cause .

Neuroticism . Inconsistent
and CVD mortality

Control Fewer studies, but findings tend to suggest reduced risk of all-cause mortality Modest

Agreeableness Fewer studies, with no few substantial effects Weak

- Many studies, finding increased risk for all-cause and CVD mortality, driven by

Hostility . . . Strong
interpersonal antagonism and angry emotion
Modest number of studies in CVD populations, most finding increased CVD

Type D L Strong
mortality risk

. Fewer studies, controversial interpretations of data, some studies suggest increased .
Suppression Inconsistent

risk particularly for cancer mortality, others inconclusive

auxiliary dataset that were directly designed to capture these
traits [196]. A variation of this theoretically driven approach
has derived measures of similarity to theoretically important
personality profiles or trait configurations, such as Type D
or the “undercontrolled” personality, using general Big 5
scales, with good success in identifying personality-health
links [51, 197]. Another variant is descriptive categorizations
of individuals’ standing on combinations of the Big 5 called
“styles” [52], although different analytic approaches to this
problem exist.

If there is no theory strong enough to suggest good a
priori subscales, one may take an empirical approach by
using factor analysis or some other sort of multivariate
structural technique. Details on the statistical disaggregation
of broad personality traits are provided in [198]; once a
reliable representation of specific traits has been found,
those traits can be examined alone and in conjunction
to better understand the elements of a Big 5 dimension
driving an outcome. An important note is that modeling
the simultaneous effects of several highly correlated facets
can create analytic and interpretive challenges. For instance,
gregariousness with sociability partialed out or positive affect
with optimism partialed out are difficult characteristics to
conceptualize, even though they can be statistically created.
Thus, researchers who decompose the Big 5 tend to examine
each facet separately, or create linear combinations of
facets [63, 192], in order to isolate personality effects on
health. Next, we turn to another intriguing challenge facing
researchers: the interface of personality and socioeconomic
inequalities in longevity.

5.2. Clarifying the Personality-SES Interface in Longevity.
While most of the studies above controlled for education as a
proxy measure of SES, very few focused on issues outlined
at the end of Section2 about the role of personality in
socioeconomic inequalities in longevity. Personality analyzed

outside of social context—or social inequalities analyzed
devoid of personal characteristics—provides only one piece
of the puzzle of longevity [199]. It is important for person-
ality epidemiology [189], social epidemiology [200], and life
course epidemiology [201] to continue building bridges and
mounting studies integrating each of their respective foci.

At least three conceptual models may guide this line
of research [199, 202]. The compensatory-cumulative model
suggests that personality traits may independently add to
or detract from mortality risk conferred by disadvantaged
social environments, and/or the benefits conferred by social
advantage. The indirect selection hypothesis originally sug-
gested that persons with certain characteristic self select into
lower SES, meaning health inequalities are an indirect effect
of this selection process [203]. More recent formulations
of indirect selection have argued that the relationship
between personality and socioeconomic circumstances is
mutually reinforcing over time and must be viewed as a
bidirectional process in which personality and SES mutually
reinforce one another over time [62]. As a result, personality
may explain some of the social inequalities in longevity.
Finally, the selective vulnerability hypothesis suggests that
social adversity engenders more health problems in those
with vulnerable personality configurations. Each model is
presented diagrammatically in Figure 3.

Limited studies on personality, SES, and longevity to date
suggest a mild degree of confounding between mortality risk
related to Neuroticism and low control, and mortality risk
related to low social position (supporting indirect selection).
These traits thus far explain less than 20% of the associations
between low-SES and mortality [62, 129, 204]. In these
studies, both personality and SES still exert independent
mortality risks when confounding is controlled. Therefore,
despite the presence of indirect selection, the mortality risk
of low SES can still be partially offset by adaptive personality
traits, and vice versa (a compensatory cumulative model).
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F1GURE 3: The indirect selection (a), compensatory-cumulative (b),
and vulnerability (c) models of the personality-SES interface in
health.

Studies are rarely powered to detect interactions between
personality and SES however, making it difficult to test the
selective vulnerability model adequately. One study did find
that mortality risk was reduced by sense of coherence only at
higher levels of SES [205], perhaps because such individuals
have the resources, in addition to the belief, that they
can exert control. Different models may also characterize
different personality traits and outcome [32, 206-210].
Another area for further study is the interface between IQ,
personality, and SES links to longevity: while mortality risk
due to low IQ is partially associated with mortality risk due
to low SES, the role of maladaptive personality traits in these
associations has been rarely studied [37].

5.3. Comprehensive Measurement of Personality in Health
Studies. As noted above, there are limitations to both overly
general measures of personality that aggregate across several
traits (i.e., only some of the content may be relevant to
a given health outcome), but also to overly specific traits
(i.e., selective focus on one narrow aspect of personality out
of context of other traits). The solution to this problem is
to employ a personality measurement tool that taps broad
personality dimensions in such a way that they can be broken
down into narrow, more constituent facets [189]. In other
words, one can use a comprehensive measure of the broad
Big 5 dimensions to avoid omitting large spans of personality
variation, and then statistically disaggregate the composite
Big 5 scales into subscales reflecting more specific traits such
as hostility and optimism.

A related issue concerns how personality information is
used. In addition to constructing dimensional trait scores, it
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is also possible to examine configuration, or profiles of mul-
tiple traits. Classically, such configurations have been called
personality types, and more recently joint standing on two Big
5 dimensions at a time has been studied under the moniker of
personality styles [52]. Categorizing continuous personality
dimensions is often done to examine the effects of a certain
trait configurations. However, the resulting categories may
reflect relatively heterogeneous groups of people, few of
whom resemble the prototype personality profile. A solution
to this problem has been to generate personality profiles of
interest, then measure each individual’s similarity to these
profiles on a continuous or dimensional scale [51]. A person’s
distance to a particular pathologic configuration of multiple
traits is then collapsed into one summary dimension. Rather
than modeling the association of absolute levels of different
traits and mortality, one models similarity to a particularly
trait configuration as a risk factor. It is also important to
examine nonlinearities and trait interactions [211, 212] in
predicting mortality, a notion supported by the evolutionary
theory that no single trait at high or low levels is likely to be
globally adaptive [213].

5.4. Clarifying Mechanisms of Action. Studies to date have
often attempted to identify the links between personality
and longevity by focusing on health behaviors. While
major health behaviors such as poor diet, inactivity, alcohol
consumption, and lack of exercise have received general
support as mediators of personality-longevity links, three
questions remain. First, other health behaviors may play a
role, yet are rarely measured. An example is health service
utilization, the many determinants of which [214] may
include personality [215-217]. Psychological processes at the
interface of cognition and behavior, such as health decision-
making and risk perception, are also correlated with person-
ality [29]. Definitive studies on this have yet to be conducted,
however. Second, the increasing inclusion of biomarkers
in personality-longevity studies is beginning to illuminate
biological pathways such as systemic inflammation [65, 66,
218, 219] and artery calcification [220, 221], but many other
pathways are theoretically plausible. Particularly intriguing
is the possibility that common genetic bases may lead to
the associations between some personality phenotypes and
longevity [37]. Third, the relative strength of each mediator is
far from universally established. Mediational confounding by
unobserved pathways may occur in studies that include only
one a few mediators, making it difficult to gauge how much
personality risk is transmitted through different pathways.
Finally, the strength of different pathways is likely to differ
across populations. The pathways linking personality to
longevity are thus only vaguely understood as a partial
function of common health behaviors and largely unknown
biological mechanisms. Table 2 lists a number of potential
behavioral and biological mechanisms.

Methodologically, an interesting framework has recently
been articulated for attaching causal (rather than just
prospective associative) interpretations to mediation anal-
yses [222]. A key requirement is control for confounders
of the mediation pathway—just as a direct main effect
may confounded by unobserved factors, so may a mediated
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TaBLE 2: Potential mediators of personality-longevity associations.

Behavioral Biological
Alcohol use Cort1§ol, markers of HPA Axis
function

Cigarette smoking and
tobacco use

Epinephrine/Norepinephrine,
markers of SAM Axis Function

Physical activity and exercise ~ Inflammatory Markers

Adaptive Immune Markers
BMI (Natural Killer Cells, White
Blood Cell Count)

Mlicit drug use; abuse of

. L Markers of oxidative stress
prescription medications

Specific eating habits Lipids and sclerotic activity

Neurodegeneration associated

Accidents with HPA axis dysregulation

Markers of metabolic
dysregulation such as insulin
resistance

Sexual risk behavior

Genetic Markers of Disease and
Longevity

Health risk perception and
evaluation

Telomere shortening and other
markers of impaired genetic
replication

Health service use

Health care adherence;
communication with health
care providers; trust in health
care delivery system

Mechanisms of pain and somatic
sensitivity

Sleep behavior; dental hygiene
Complementary and
Alternative Medicine Use
Health beliefs and somatic
sensitivity

Recruitment of social support;
informal help-seeking

effect [222]. Other issues involve the functional form of
the mediational pathways (linear versus nonlinear), getting
correct standard error estimates for quantities such as the
indirect effect, and the complications posed by nonnormal
outcome distributions. Equivalent methods for computing
indirect effects for linear equations (i.e., the products versus
differences of relevant coefficients) are not equivalent with
one or more nonlinear (i.e., logistic, survival) models in the
mediation system [223]. One solution is to simply use the
mediated fraction [224], which is statistically identical to
the confounded fraction above but simply assumes that the
third variable is a mediator, rather than confounder [225].
Separate examinations of mediating paths in different strata
may help identify moderated mediation, reflecting different
causal chains in different populations [226].

Understanding pathways between personality and
longevity is important if one wishes to conduct targeted
interventions in certain at-risk personality populations. To
the extent that numerous pathways are operating, however,
interventions in at-risk personality populations would need
to attempt to modify multiple mediators [227]. Another,
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possibly more cost-effective, option is to focus on changing
the pathogenic personality tendencies in question, which we
consider below.

5.5. Integrating Personality into Personalized Medicine. Inter-
est in individual differences in health risk and treatment
response has gained great traction over the last decade
under the rubric of personalized medicine [228]. The goal
of personalized medicine is to individualize care according
to the unique characteristics of the patient. Typically, these
are demographic or biomedical dimensions of individual
differences, such as age, lipid levels, and disease conditions.
However, the increasing interest in personalized medicine
has really come on the back of GWAS studies, under
the rationale that patient risk can be prognosticated with
increasing precision as more is learned about the roles of
genes in disease [228]. Based on these forecasts, an individual
may receive closer monitoring for early signs and symptoms
of some disease(s), receive a particular preventive treatment
that has benefited others like him or her, and/or have existing
treatment adapted to fit better with his or her characteristics
[229]. However, personality is conspicuously absent in for-
mulations of personalized medicine. Given the links between
personality and health, an obvious opportunity exists for
translational research integrating personality phenotype into
personalized medicine.

Personality phenotype may complement genetic infor-
mation in several ways. First, since health is a complex
function of behavior and biology, incorporating informa-
tion from both domains into prediction equations should
improve forecasting accuracy. As noted above, only some
of the associations between personality and longevity are
accounted for by commonly measured health behaviors. This
means that personality may provide incremental predictive
power in forecasting health, above and beyond the data
contained by an individual’s health behavior, demographic,
or genetic profile. Psychological tests are able to predict
behavioral criteria with an accuracy similar to which med-
ical tests predict medical criteria [230], and since health
outcomes are multidetermined by biological and behavioral
causes, combining assessments of these factors may be
cost-effective. Second, genetic risk profiles typically select
specific candidate genes that have been shown to predict
health outcomes. There is some concern that this approach
has not provided the additional predictive power hoped
for, particularly relative to the costs of genetic screening
[231]. In contrast, personality information can range from
quite specific to very general and is relatively low cost
given information it may add to health risk profiling.
Third, genetic information without data on environmental
experiences may weaken the extent to which genes can be
said to have implications for health. Personality phenotype
reflects the results of gene-environment interaction and
encodes environmental variance at a broad behavioral level.
Fourth, just as in psychometric measurement, genetic risk
profiling can be error-prone [232]. Integrating genotypic
with phenotypic measurement may offset the potential cost
of measurement error in either by providing supplemental
data related to important outcomes.
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An obvious question for translational research is how to
incorporate personality trait assessment in standard medical
practice, particularly in primary care where most diseases,
including the chronic diseases of aging, are managed. Ideas
range from including relatively specific screens for traits
such as hostility [233], to modern initiatives to incorporate
broader personality measures in electronic medical record
(EMR) systems. Short Big 5 measures [234, 235] might
be used as potential screeners. Individuals scoring above
or below empirically identified cut-offs might spark a
more thorough, detailed subsequent assessment. This serial
testing strategy has proven to be quite effective in medicine
and can be thought of as a 2-step algorithm where one
minimizes false negatives in the first step, and then weeds
out false positives on the second step [236]. Methods exist
for identifying cut points for sequential screening scales
according to the outcome, scale, and whether one wishes
to maximize net sensitivity or specificity from the two-step
process [236]. Other methods exist to determine the point
at which a continuous risk factor shows the steepest rise for
several risks [237].

If indicated, the second, more detailed step of personality
assessment in primary care would accomplish three things.
First, the additional personality data would increase the
accuracy of individual risk forecasting models for outcomes
of interest. The idea would be to have a comprehensive
measurement of risk for several potentially serious diseases
that can be predicted based on combinations of items from
the broader personality inventory. Second, a more detailed
personality assessment would provide the physician with
a wealth of psychosocial data that would otherwise take
a long time to gather, preparing the physician for what
s/he may expect behaviorally from a particular patient. This
would require assessment infrastructures which interpret
the personality data for the physicians, such as computer-
generated reports for health practitioners, and available
consultation with psychologists. In this sense, personality
assessment may be thought of as further automation of the
primary care practice of background screening or history
taking, which typically relies on self-reported information
delivered to the physician during an interview. Formal
personality assessment would gather more systematic and
broader information, in a more time-effective way, enabling
physicians to better know and understand their patients
as individuals. Third, this type of information is likely to
help guide and tailor treatment planning, enhancing the
probability of successful care. In general, personality assess-
ment could improve the provision of patient-centered care
because the physicians better understand how to approach
and interact with different kinds of patients. The mere
presence of these assessment tools in primary care waiting
rooms would convey to patients that the provision of high
quality health care is not solely about ordering diagnostic
tests, arriving at the correct diagnosis, and prescribing
appropriate treatments. It is also about expressing concern
and empathy and understanding the patient’s perspective
[238, 239], activities that we believe could be facilitated by
personality assessment.
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Finally, it is important to consider the difference between
measuring personality and measuring depressive symptoms
in primary care using an instrument like the Patient Health
Questionnaire (PHQ)-9. Instruments such as the PHQ-9 are
case-finders, identifying prevalent cases of depression, rather
than screeners, which identify a pool at-risk for incident
depression. Certainly, both activities are important. How-
ever, if one wants to engage in any sort of preventive care,
people with the risk-factors for outcomes must be identified,
not just people already suffering from the undesired outcome
itself. Personality assessment thus offers a comprehensive
screening strategy for psychosocial health risks, not a case-
finding strategy for people with prevalent symptoms for one
specific form of psychopathology.

Comprehensive Big 5 measures [240] can be used to
develop brief screeners for outcomes of interest using the
items on these inventories most predictive of those outcomes.
Subsequently, the remainder of the inventory can be admin-
istered if a second, more complete assessment is desired.
Another approach is to develop highly predictive screeners
not embedded in any particular existing instrument, and
using these in the first stage, followed by a more comprehen-
sive test. Predictive modeling is an active area of quantitative
research and numerous techniques have emerged in the last
ten years to facilitate the construction of highly predictive
scales [241]. Advances in measurement technology, such as
the use of informant report and behavioral measures of
personality tendencies, might also be considered. The key
is to study these possibilities from a translational viewpoint
focused on feasibility of implementation. For instance, health
care systems such as Kaiser Permanente and Group Health
have begun to incorporate general psychosocial information
into electronic medical records.

5.6. Intervening to Change Personality Risk Factors. For some
time, it was believed that personality was largely fixed
after age 30 [242]. Although there is debate about the
degree of naturalistic personality stability [8, 243], many
now feel that enough documentation of change over the
life-course has appeared to justify the study of personality
development and change after age 30 [244]. More recent
research has shown naturalistic change over the lifespan
indicating a pattern of increasing maturity with age, owing
to increasing responsibilities such as marriage and child-
rearing and increases in work responsibility [7]. Others have
argued that changes are due largely to the biology of aging
[8]. Personality also changes in neural-degenerative diseases
such as Alzheimer’s [245]. In addition, psychotherapy [242]
or pharmacotherapy [246] may alter personality tendencies.
Regardless, there is emerging evidence that naturalistic
declines in Conscientiousness and Extraversionover at a 10-
year period are associated with worse self-rated health at
follow-up [247], suggesting that personality-related inter-
ventions warrant serious consideration.

With respect to traits associated with mortality, psy-
chosocial interventions have successfully reduced hostility
[248], Type D traits [116], and deficits in social and emo-
tional functioning in CVD patients [249]; in the latter two
studies, patients showed improved 9-year survival rates [116]
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and reductions in sclerosis in the fundus of the eye [249].
Similar psychosocial treatment has been mounted in cancer
patients [250], with one study noting small improvement
in sclerosis [249] and another enhanced survival time and
lymphocyte breast count in breast cancer patients [251].
Studies examining different type of psychosocial intervention
generally found health improvements for behavior therapy,
which focuses on altering patterns of thoughts and behavior,
but not for psychoanalytic therapy, which focused on
developing insight into unconscious motivations [251, 252].
As these studies were conducted prior to the advent of
reporting standards for clinical trials, it is not surprising that
they provided very little information bearing on therapist
allegiance or fidelity. Their conclusions must be regarded as
tentative. Other studies have noted that selective serotonin
reuptake inhibitors (SSRIs) tend to reduce Neuroticism and
improve Extraversion [246, 253] in depressed samples, while
mindfulness-based stress reduction reduced Neuroticism
and improved Conscientiousness in a study of practicing
physicians [254]. Another paper showed that Openness
to Experience improves as a result of cognitive training
in older persons [255]. While these results are suggestive,
considerably more data is needed on interventions targeting
risky personality traits. A recent National Institute of Aging
workgroup on this issue pointed specifically to the need
for research on what risk-prone personality tendencies are
most apt to change, in whom, and with which intervention
modalities. This is an area of emerging research likely to
receive considerable attention in the coming decade.

5.7. Quantifying the Public Health Impact of Personality.
Another agenda for personality and longevity research is to
quantify the health impact of personality using traditional
public health metrics. This is particularly important since
personality traits, unlike BMI, annual household income or
assets, years of education, or other continuous risk factors,
have no inherently meaningful metric. As an initial step,
traits can be continuously scaled so that a relative risk (RR)
reflects, for instance, the difference in risk between people
of 1 or 2 standard deviations (SDs) difference in the level
of the trait, or the difference in risk between a person at
the 25th and 75th percentile of the trait distribution [256].
If personality were height, the difference between a person
at the 25th and 75th percentile of a trait would be like
the difference between a person 56" tall and one 6’0" tall,
or a difference in personality that would be qualitatively
noticeable.

This logic can be extended to common public health
metrics such as population attributable risk (PAR) [62]. PAR
combines information about the relative risk of a trait such
as low conscientiousness, with the prevalence of that trait in
the population [257]. This means that traits that have mild
effects on an outcome may have a large public health impact
if they are relatively common in the population. The converse
is also true: a very large conventional effect size for a trait may
not necessarily mean it is important in population health,
if the level of trait necessary for the effect is relatively rare.
The PAR itself is a proportion, ranging between 0 and 1,
which provides the maximum bound by which population
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mortality can be reduced if the trait is reduced to some
reference level in the population. It can be used to pinpoint
prevention and intervention avenues that will yield the most
benefit to the population, and to derive other epidemiologic
estimates such as Number Needed to Treat (NNT), the
number of people who must be treated down to a lower level
of the trait to prevent one death in the population [257].
PARs are often computed for categorical risk factors, but
methods do exist for estimating them based on continuous
risk factors such as personality traits [258]. The one study
to date estimating hypothetical PARs showed that reducing
Neuroticism to —1 SD could decrease population mortality
by 13%, controlling for SES [62]. A similar result was
observed for raising Conscientiousness to +1 SD in those
also high on Agreeableness. By contrast, eliminating smoking
could lead to an 8.8% reduction, obesity (independent
of physical inactivity) a 4.7% reduction, and inactivity
(independent of obesity) a 13% reduction in population
mortality. This illustrates the possibility that intervening
to change personality traits may bring somewhat greater
benefits because one is treating an underlying cause of
multiple mediators (e.g., poor health behaviors) rather than
targeting only one or a limited number of the intervening
factors [259].

A second way the public health impact of personality may
be quantified is by drawing an analogy to aging, which is
known to be one of the most potent predictors of longevity.
Certain traits are associated with accelerated aging, and the
amount of acceleration could be quantified. For instance, one
study found that a difference of 1 SD in Conscientiousness
and a difference of 8.8 years of age were associated with
comparable amounts of physician-assessed medical burden
as [192]. Another found that Type D personality was
associated with elevations in inflammatory cytokines that
was comparable to elevations conferred by 10 years of aging
[150]. One caveat is that these studies were cross-sectional, so
personality effects were compared to age differences between
people, which is not the same as years of ageing within
people. However, a 5-year longitudinal followup of older
adults in the Conscientiousness study was able to make this
distinction [260] and found that —1 SD in Conscientiousness
and —1 SD in agreeableness were equivalent to roughly 4.5
years of chronic disease progression. The authors also placed
this in the metric of a common physician-based measure
of morbidity, equating it to moderate deterioration in one
organ system, or mild deterioration across 2 organ systems
[260].

A final public health metric relevant to longevity is
the Years of Potential Life Lost (YPLL) associated with, for
instance, the 75th versus 25th percentile of a personality trait.
A crude way to compute this is to set a reference age, such
as the average age of survival achieved by those at the mean
of Conscientiousness. The age at death of those below the
mean is subtracted from this, and averaged. More elaborate
computations can be made from parametric survival models
that have accurately specified the distribution of survival
time [257]. A number of similar measures, including quality-
adjusted life years (QALYs) and disability-adjusted life years
(DALYs) could also be computed. Such measures would help
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FIGURE 4: Personality reflects a wide array of unmeasured factors relevant to health that can confound associations between nonrandomized
predictors and health outcomes; measuring and adjusting for personality reduces this “healthy subject” bias in a parsimonious fashion.

clarify the individual and population impact of personality
traits on longevity.

5.8. Methodologic Uses of Personality to Improve Gen-
eral Research Design. Another implication of personality-
longevity associations lays in the design and conduct of
general epidemiologic studies. Numerous biases plague
observational studies and to some extent randomized clinical
trials [261]. Investigators attempt to reduce and control
them, with skepticism over observational studies particu-
larly great after they yielded effect estimates for hormone
replacement therapy that were actually the opposite of what
subsequent randomized trials showed [262]. Many of these
biases are psychological or behavioral in nature and related
to personality traits. For instance, volunteer bias, a form of
selection bias, is the tendency for well-adjusted, open, and
compliant people to participate in studies [261], a function
of personality [263, 264]. Compliance biases are another
concern. Adherence to medication and study drop-out alike
appears to be related to personality characteristics [265-267].
The healthy subject effect is a particularly pernicious form of
bias in which subjects with generally healthier lifestyles adopt
a particular treatment in a nonrandomized study, resulting in
unobserved confounding [268]. Personality captures many
of the propensities toward healthy lifestyle [269], meaning
healthy subject bias may be controlled if personality can be
measured. Figure 4 illustrates this concept, which is rooted in
recent theories of causal inference [270]. If one can measure
a confounder z that captures a wide range of variance in
several other unobserved confounders a-f, measuring and
adjusting for z can remove a large portion of the confounding
due to the entire set a-f. As a result, use of z may be

more cost-effective and analytically tractable in controlling
for healthy subject bias. Finally, the healthy survivor effect
reflects the tendency for findings in samples of older adults
to differ from those in younger samples. As personality is
related to longevity, it can be used to better understand and
adjust for healthy survivor effects. A detailed discussion of
epidemiologic biases can be found in [257], and additional
methodological work might study personality measurement
as a means of controlling many of these biases.

6. Conclusions

Evidence has mounted over the past 30 years implicating
personality traits in longevity. The association with longevity
of some aspects of personality, such as Conscientiousness,
is fairly well established. However, mixed or insufficient
data exists for a number of other dispositional factors.
Future work will benefit from approaches to personality
measurement that allow for both the study of specific traits,
and for comprehensive coverage of personality. Our focus has
been on longevity. Two related issues are quality of life and
the compression of morbidity that has come with extended
lifespans over the 20th Century. This refers to the aspiration
(already partially achieved) to confine severe disability, life-
threatening disease burden, and other indicators of very poor
quality of life to the very end of life, so that most of the
extended lifespan can be lived with quality of life. Since
considerable research suggests that personality is linked to a
number of quality of life measures [122, 271, 272], even con-
trolling for objective disease burden [123, 273], personality
assessment may play a role in prognosticating and improving
quality of life in old age as well. Better understanding
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of the interface between personality and sociostructural
influences on longevity is also needed. Personality may
also help general health researchers adjust for a number of
usually unmeasured behavioral and psychological biases in
their studies. Finally, personality traits offer comprehensive
information that could be used as personalized medicine
begins to gain traction. Translational research is needed to
determine how personality information can best be leveraged
by personalized medicine.
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