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At a most basic and important level, a key
goal of health psychology is to improve
health, well-being, and longevity. Reach-
ing this goal means understanding not only
the correlates and predictors of health but
also the causal processes. Too often, health
research uncovers a variable connected to
good health but has no way of knowing
whether an intervention involving this new
variable will lead to better health. For ex-
ample, the traditional Mediterranean diet,
full of nutrient-rich vegetables, fruits, and
olive oil, is associated with good health, but
should individuals tilt their behavior toward
olive and tomato consumption, vitamin and
nutrient pills, or sailing in the sunshine-filled
Mediterranean? Or might none of these be
effective in causing improvements in health?
Conversely, unhappy, distressed loners are at
high risk for poor health, but should we find
them marriage partners, conscript them to
church, and feed them antidepressant pills to
lower their risk of cancer and heart disease?
Or might none of these be effective in reduc-
ing disease risk?

In health psychology, the problem of ap-
propriate interventions over the long term is
especially complex for two reasons. First, it
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is often impossible to conduct optimal ran-
domized clinical trials; that is, we cannot
randomly assign some adolescents to spend
the next 20 years becoming smokers, mara-
thon runners, well-educated professionals,
good spouses, sound sleepers, or religious
worshippers. Second, there is tremendous
individual variation as early individual tem-
peramental predispositions encounter di-
verse social environments and. differing so-
ciobehavioral patterns develop (Friedman,
2007; Hampson & Friedman, 2008). This
extensive individual variation then interacts
with subsequent threats to health as people
grow and age. Understanding the likelihood
of disease for the unique individual often
turns out to be as important as knowing the
general causes of disease. .
Modern understanding of personal-
ity provides a sophisticated entry into these
complex matters, Personality encapsulates a
blend of biological, familial, social, and cul-
tural fundamentals. Furthermore, personal-
ity not only has a certain temporal stability
but it also gradually matures and changes.
Thus, “personality”—the individual’s biop-
sychosocial patterns of behavior—is a con-
struct that connects well with biopsychoso-
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cial approaches to health, and it is especially
well suited to understanding the complex
causal pathways to better health and longev-
ity. In fact, modern notions of personality,
which include ideas of situation selection
and evocative effects, are well matched to
the most sophisticated models of healthy de-
velopment and health promotion (Aldwin,
Spiro, & Park, 2006; Bolger & Zuckerman,
1995; Hampson & Friedman, 2008; Rob-
erts, Walton, & Viechtbauer, 2006; Scarr &
McCartney, 1983; Suls & Rothman, 2004).

Contemporary personality psychology
looks quite different from the personality
psychology of half a century ago—it is more
nuanced, scientific, and multifaceted. Early
personality approaches to health were based
primarily on psychoanalytic concepts, which
proved impossible to test. For example,
neoanalytic psychosomatic theorists pro-
posed vague notions of inner psychological
conflicts causing physical symptoms. Ulcers,
asthma, heart disease, migraines, and other
complex or puzzling conditions were blamed
on the inner conflicts of disturbed patients
(Alexander, 1950; Dunbar, 1955). Although
loosely grounded in the psychophysiologi-
cal models of Claude Bernard (1880) and
the “fight-or-flight” discoveries of Walter
Cannon (1932}, such approaches were rich

i theory and insight but lacking in reliable

measurement and empirical validation.

As a counterpoint, empiricists focused at-
tention on quantifying and operationalizing
personality variables. For example, medical
students at Johns Hopkins University were
classified as either slow and solid, rapid and
facile, or irregular and uneven. Years later,
members of the last category were more
likely to develop a serious medical disorder
(Betz & Thomas, 1979). Taking empiricism
to the extreme, researchers of the Type A
behavior pattern purposely disregarded con-
struct validity and psychological theory in
an attempt to make the phenomenon of cor-
Onary proneness more objective (Chesney &

Osenman, 1985). Type A behavior was seen
45 a medical syndrome (collection of symp-
toms) stripped of all conceptual grounding.
The actual result, however, was not objectiv-
'ty but thousands of often meandering and
tunfocused studies that produced more con-
fusion than clarity—a sad lesson that is still
‘mportant for current research in this feld.

ndividual differences need not only to be

defined and assessed rigorously but also to
be framed in a deep conceptual understand-
ing of biopsychosocial patterns.
Humanistic perspectives on personality,
and “interactionist perspectives” {seeing
behavior as a joint function of person and
environment), attempted to repatriate the
whole person and social context, even while
biological perspectives expanded the reach
of the models through new understandings
of genetics and temperament. Today, many
researchers focus on understanding indi-
vidual life paths within a complex socioen-
vironmental framework. This fresh perspec-
tive includes aspects of previous approaches,
but these are now interwoven in a dynamic,
mutually influential fashion that more close-
ly mirrors reality viewed from an interdisci-
plinary lifespan perspective (Baltes, Linden-
berger, & Staudinger, 2006; Conley, 1985;

‘Kuh & Ben-Shlomo, 1997; McCrae et al.,

2000; Smith & MacKenzie, 2006). We call
this a “lifespan epidemiological personality
approach.”

In this chapter, we contend that person-
ality, as part of a lifespan developmental
model, is an important contributor to our
understanding of biopsychosocial process-
es, health, and disease. Drawing examples
from our research and that of others, we
illustrate both the direct and indirect path-
ways between personality and disease. We
argue that personality is one of the major
constructs that links mental and physical
health, and that by using time-dependent
techniques grounded in lifespan develop-
mental theories, we can better address the
complex health trajectories that people trav-
el during their lives.

Disease-Prone Eersonaiities
and Self-Healing Personalities

To provide a comprehensive approach that
relies on a full nomological net (Campbell
& Fiske, 1959; Cronbach & Meehl, 1955),
Friedman and Booth-Kewley (1987) re-
viewed and meta-analyzed the associations
between emotional aspects of personality
and chronic diseases (including heart dis-
ease) thought to be especially influenced by
psychosomatic factors. Two key conclusions
emerged. First, the surprisingly similar pat-
tern of associations that appeared between
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predictors and multiple disease outcomes
contradicted then-prevailing notions of a
“coronary-prone personality,” a distinct
“ulcer-prone personality,” and so on. Fried-
man and Booth-Kewley referred to this
broader pattern as pointing to a “disease-
prone personality,” suggesting that negative
traits such as hostility, anxiety, depression,
and aggressiveness are markers of increased
risk for disease in general.

A second consequence of these analyses
was greater appreciation of the importance
of employing multiple predictors in the same
study. The best studies now employ multiple
predictors and several disease and well-be-
ing outcomes (Friedman, 2007; Friedman,
Kern, & Reynolds, 2010; Smith & Gallo,
2001). In particular, often there is now a
primary focus on the five-factor model of
personality (the traits of conscientiousness,
neuroticism, extraversion, agreeableness,
and openness}, an advance that we take up
later in this chapter.

Another benefit of this broader approach
has been a less exclusive focus on negativ-
ity and disease-proneness and a more ac-
tive consideration of the potential health-
promoting effects of often salutary traits,
such as optimism, extraversion, hardiness,
and conscientiousness. Complementing the
disease-prone personality, Friedman (1991)
suggested the notion of a “self-healing per-
sonality,” a cluster of characteristics that
promotes health and well-being. Although
characterized by traits such as hardiness
(control, commitment, and challenge; Maddi
& Kobasa, 1984) and sociability, the crux
of the construct is the match between the
person and the environment that will best
maintain biopsychosocial balance, thus pro-
moting health and well-being. For example,
a driven and competent business executive
who may be quite happy and successful with
his or her fast-paced lifestyle may become ill
and depressed if forced to slow down and
take a break. This notion fits well with the
lifespan epidemiological personality ap-
‘proach because it simultaneously considers
the individual’s resources, the socioenviron-
mental challenges, and the trajectories of
change over time.

Moreover, it is now becoming clear that
multiple outcomes should be considered. It
was decades ago that the World Health Or-
ganization (1948) defined health as a multi-

dimensional construct, consisting of physi-
cal, mental, social, cognitive, and functional
components, but only recently has attention
extended beyond the physical health dimen-
sion. Length of life is also important because
many studies of psychosocial predictors and
well-being outcomes rely on measures that
share method and definitional variance (i.e.,
both predictors and outcomes are sclf-re-
ported measures of the individual’s feelings,
self-perceived symptoms, complaints, and
perceptions of health and well-being). In con-
trast, longevity offers a valid, reliable health
outcome that temporally follows other vari-
ables. One good way to combine subjective
and objective aspects of health is to use the
concept of quality-adjusted life years, which
incorporates years of life and the health
quality of each year (Diehr & Patrick, 2003;
Kaplan, 1994, 2003) and takes into account
multiple predictors, multiple pathways,
and multiple well-being outcomes (Bogg,
Voss, Wood, & Roberts, 2008; Friedman
et al., 2010; Gruenewald, Mroczek, Ryff,
& Singer, 2008; Hampson, Goldberg, Vogt,
& Dubanoski, 2007; Korotkov & Hannah,
2004; Stecl, Schmidt, & Shultz, 2008).
Ironically, research on subjective well-be-
ing has often stumbled into the same biases
in measurement-and narrow constructs that
plagued the ficld of personality and health in
studies of Type A behavior and negative af-
fect. Claims of the far-reaching health ben-
efits of happiness and optimism permeate the
scientific and fay literatures despite mixed evi-
dence (Howell, Kern, & Lyubomirsky, 2007;
Lyubomirsky, King, 8 Diener, 2005; Press-
man & Cohen, 2005). It is true that in some
cases of challenged individuals, dispositional
optimism can speed recovery (e.g., after sur-
gery). But it is also true that optimism can
be detrimental if it leads to riskier activities,
skipping needed medical treatment, or ignor-
ing health warnings. Furthermore, although
it is true that a sense of well-being is associ-
ated with health correlates such as better im-
mune function and lower mortality risk, the
causal relations are murky. For example, it 1s
not at all clear whether psychonearoimmu-
nological effects are a key factor in explain-

ing links between personality and health, - :

or whether becoming happier causes better
health (Friedman, 2008; Held, 2004; Ke-
meny, 2007; Segerstrom, 2000, 2005; Seger-
strom & Miller, 2004).
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A meta-analytic review of subjective well-
being as predictor of objective health out-
comes included study design, how health
outcomes and well-being were operation-
alized and measured, and various sample
characteristics (Howell et al., 2007). Here,
again, the rclations between health and in-
dividual differences in subjective well-being
were complex, with bidirectional relation-
ships and psychosocial factors interacting
with health and well-being predictors and
outcomes. Simple models are insufficient
(Friedman, 2007; Suls & Bunde, 2005).

Pathways Linking Personality and Health

Personality and health are linked at multiple
levels, including the health-related behaviors
in which individuals engage, physiological
reactions to stress, situation selection, inter-
actions with other people, and biological as-
pects of the person (Hriedman, 2008; Hamp-
son & Friedman, 2008; Roberts, Walton, &
Bogg, 2003; Smith, 2006; Smith & MacK-
enzie, 2006). In general, health psychology
has moved beyond the traditional biomedi-
cal or mechanical model of disease, and it
s important that work in personality and
health do so as well.

The Heafth Behavioral Model

The health behavioral model postulates that
personality causes disease through its effects
on habitual unhealthy behavior. The focus
here is generally on harmful or risky be-
haviors such as poor diet, smoking, alcohol
abuse, unsafe recreation, unprotected sex,
d_aﬂgerous driving, and lack of physical ac-
fvity. Increasing evidence suggests person-
ality affects the behaviors in which people
thgage, which in turn are linked to health,
well-being, and mortality risk {e.g., Caspi
etal, 1997 Hampson et al., 2007; Markey,
Markey, & Tinsley, 2003; U.S. Department

of Health and Human Services, 2000).
Research addresses this model in several
“ays. First, personality predictors of more
01 less healthy and risky behaviors are as-
sessed. For example, higher levels of extra-
\?TSlOH ‘and conscientiousness predict en-
bagement in more physical activity (Rhodes
ot tsi_mth,_ 2006). It is important not to stop
'S point and assume that health has been

assessed. Prediciors of health—exercise,
cholesterol, drinking—are not the same as
health. In the second step, health behaviors
are tested as mediators; that is, once a link is
established between a personality predictor
and a health outcome, one or more behav-
iors are added to the regression model to see
whether the personality—health association
diminishes. For example, studies have linked
conscientiousness to lower mortality risk;
the effect is somewhat attenmated when alco-
hol use and smoking are added to the model,
suggesting some behavioral pathways (Bogg
& Roberts, 2004; Friedman et al., 1995;
Hampson et al., 2007}. Third, the relations
among the personality trait, the health be-
havior, and the health outcome are evaluated
across long periods of time. Fourth, behav-
ioral modification intervention programs are
applied to multiple subgroups {e.g., children,
young adults, middle-aged adults, and older
adults) to examine age-relevant interven-
tion effects. Finally, it is important to evalu-
ate whether interventions affect the whole
sequence—the individual, the behavior, and
health. Treating the overeating behavior of
a neurotic, obese individual should not be
considered effective if he or she later turns
to smoking instead.

The Psychophysiological Stress and Coping Medel

The internal stress and coping model focuses
on how negative traits may trigger and main-
tain maladaptive chronic stress responses,
and how positive traits may either buffer
activation from stress or quickly restore bal-
ance to the physiological system (Fredrick-
son, 2001; Pressman & Cohen, 2005). From
a life course perspective, change occurs
throughout life as both internal and external
losses and challenges occur (Aldwin et al.,
2006; Baites et al., 2006; Rook, Charles, &
Heckhausen, 2007; Schultz & Heckhausen,
1996). People vary in both how they per-
ceive stressors and how successfully they
cope with challenges. For example, when
two coworkers lose their jobs, one may view
the layoff as an opportunity to start a new
career direction or pursue further education,
whereas the other may view it as a failure
and succumb to a life as an unemployed al-
coholic. A certain degree of stress motivates
change and growth, but chronically high
stress levels become maladaptive, disrupting
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physiological processes and increasing sus-
ceptibility to illness and disease (Graham,
Christian, & Kiecolt-Glaser, 2006; Kemeny,
2007; McEwen, 2006).

Studies addressing this model typically
measure personality in concert with physi-
ological markers, such as blood pressure,
immune and endocrine function, or cardio-
vascular reactivity. There may also be re-
ports of chronic stress or acute stressful life
events (e.g., Miller, Cohen, Rabin, Skoner,
& Dovyle, 1999; Puttonen et al., 2008). For
example, personality, blood pressure, neu-
roendocrine, and immune function param-
eters were assessed in healthy adults under
quarantined conditions (Miller et al., 1999).
Participants scoring low on agreeableness
and extraversion demonstrated increased
sympathetic nervous system activity and, for
extraversion, higher natural killer cell cyto-
toxicity, suggesting that personality is as-
sociated with basal physiological levels. An
assumption of this model is that cross-sec-
tional and short-term associations between
personality and physiological function ex-
tend to disease outcomes later in life; how-
ever, studies have yet to test the entire causal
model across long time periods. In one of
the few exceptions, links between blood
pressure and personality were examined
cross-sectionally and longitudinally across
a 10-year period (Leclerc, Rahn, & Linden,
2006). Hostility predicted higher /systolic
blood pressure at baseline and higher dia-
stolic blood pressure 10 years later, but no
other consistencies between cross-sectional
and longitudinal personality-health rela-
tionships were evident. Importantly, there
is good evidence that immune disruptions
are sometimes a cause of psychological dis-
tress (rather than vice versa). For example,
proinflammatory cytokines may be a partial
cause of depression. As Kemeny (2007} put
it, “A relationship between a psychological
factor and a change in the immune system
may be due to the simple impact of the mind
on the immune system, the effects of the im-

mune system on the mind, both, or neither”
(p. 111).

Underlying Biological (Third-Yariable) Models

Third-variable models propose that rela-
tions between personality and health stem
from an underlying “propensity” (i.e., a ge-
netic or temperamental factor) toward both

patterns of responding and health or dis-
ease. Personality differences in health and
well-being may begin before birth and be
influenced by genctic—environmental inter-
actions throughout life (Hampson & Fried-
man, 2008). For example, prenatal stress
predicts infant activity, sleep, and attention
at 3 months (Jones, 2008; Wadhwa, 2005).
These models are important because they
suggest that changing personality will not
necessarily have any effect on the likelthood
of the associated disease. Personality-health
relations are thus sometimes termed “spuri-
ous” associations-—the correlations are real,
but the causality is specious.

Because multiple genetic and biological
(prenatal and neonatal) variables may unfold
and interact with the early environment to
influence personality and health outcomes,
this model adds a complex temperamental
pathway. Research using laboratory animals,
behavioral genetics, and psychoimmunology
is increasingly informative of such biologi-
cal processes {Friedman, 2008). Animal re-
search has been often ignored in personality
psychology, but cross-species research sug-
gests that extraversion, neuroticism, agree-
ableness, dominance, and curiosity (a facet
of openness) have correlates across multiple
animal species, (Gosling & John, 1999,
Mehta & Gosling, 2008). Animal research
overcomes several of the limitations of per-
sonality and health research: such research
does not rely on self-report measures; the
short-lived nature of many animals allow
consideration of lifespan patterns-within a
short period of time; and traits can be se-
lected for through trait-specific breeding
programs {Cavigelli, 2005). Importantly, in-
dividual animals can be assigned to different
socio-environmental conditions, and ongo-
ing physiological measures ¢an be obtained.

Inhumans, twin studies can be informative
about pre-natal genetic factors, early experi-
ences that shape subsequent trajectories, and
differential genetic effects at different ages
across the lifespan. Using a behavior genetic
covariance analysis, a study of twins found
the familiar five-factor structure in both the
phenotype and genotype, suggesting both a
strong biological and environmental struc-
ture to the five factors (McCrae, Jang, Lives-
ley, Riemann, & Angleitner, 2001). Usiog
data from the Swedish Adoption/Twin Study
of Aging study, both genetic and environ-
mental influences on personality appear to

i
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be relatively stable, although environmental
cffects show increasing variability with age
(Pedersen & Reynolds, 1998).

" Developments in neuroscience also offer
possibilities in studying brain patterns, reac-
tions across different situations, individual
characteristics, and health outcomes. For
example, using structured magnetic reso-
nance imaging (MRI) scans, higher scores
on harm avoidance and other anxiety-prone
traits showed a specific relation to the right
hippocampus for both males and females
(Yamasue et al., 2008}, Individual differenc-
es in extraversion and neuroticism demon-
strate differential activation patterns, which
in turn relate to positive or negative attri-
butions, judgments, and memories (Canli,
2004). Such studies may help to untangle
cognitive-level mechanisms linking person-
ality. and health outcomes.

Disease-Caused Personality Changes

Although personality is often considered
a predictor and underlying cause of health
outcomes, bidirectional relations can occur.
For example, a friendly, easygoing person
can slowly become harsh and critical as Al-
zheimer’s disease slowly (and without the
person or observer knowing) attacks brain
tissue, Later, it may appear that personality
(or personality change) caused the disease,
when in reality the disease caused the shift
in the long-term behavioral patterns of the
person. Even outside of pathological cases,
evidence suggests that age and time make
a difference; for example, people often be-
come more conscientious and less neurotic
as they grow older and establish more stable
lifestyles (e.g., increasing work responsibili-
ties, stable marriages) (Roberts, Wood, &
Caspi, 2008). Both changes and continuity
in the internal and external environment im-
pact personality—health linkages.

The Importance of Time

2’53?1631 care is organized to _take care of
Chroe' 1scases and acute m_a_mfestat_mns qf
o amc 1llnesses._ The traditional biomedi-
Witllpproach to disease generally works well
S SSu(iil matters: When symptoms appear,
agnosf'e s medical care, goes through di-
(omOStic tests, and is prescribed a drug or

ety to address the problem. But many

health problem of the 21st century involve
chronic conditions that the biomedical mod-
els and the accompanying public policies are
poorly designed to handle. There is far less
than optimal allocation of resources for the
long-term prevention of disease and promo-
tion of health (Kaplan, 2007).

Medical research studies typically focus
on treating acute manifestations of disease,
or sometimes on “secondary prevention”-—
actions taken once a disease begins to devel-
op. Interventions involving drugs to reduce
hypertension or to combat osteoporosis are
taking a longer-term perspective but still fol-
low a one-factor approach in a web that de-
mands multifactor, multioutcome designs. It
is relatively rare for a study to focus on “pri-
mary prevention”—actions designed to pre-
vent illness from developing in the first place.
Such studies are costly, unwieldy, and even if
feasible, would take a long time. Complex
causal linkages tend to be underexplored or
even totally overlooked. We know relatively
little about effective long-term societal ap-
proaches to promote health, healthy aging,
and longevity. Here is where personality be-
comes important, since by nature it consid-
ers the individual across time.

Tropisms and Cumulative Continuity

“Tropisms” are forces that pull phototro-
pic plants toward a source of light, and pull
some individuals toward healthier environ-
ments (Friedman, 2000). Personality devel-
opment begins early in life as temperament
encounters environmental pressures and
socialization factors. Studies of personality
across decades indicate that teroperament-
related factors in childhood are good pre-
dictors of personality traits later on, and
that personality traits become more stable
with age (Allemand, Zimprich, & Hert-
zog, 2007; Allemand, Zimprich, & Martin,
2008; Caspi & Silva, 1995; McCrae et al,,
2000; Roberts, Helson, & Klohnen, 2002).
But they also show that as people move non-
randomly in and out of contexts and envi-
ronments, aspects of their personalities are
altered by these experiences (Srivastava,
john, Gosling, & Potter, 2003; Twenge,
2000, 2001). There is a cumulative continu-
ity (Caspi & Bem, 1990; Caspi et al., 1997),
in which change occurs but often follows a
consistent and predictable pattern. Thus, if
we understand the underlying components




108 PSYCHOLOGICAL FOUNDATIONS OF HEALTH PSYCHOLOGY

and can accurately assess the life path tra-
jectory, we can predicta variety of meaning-
£ul health outcomes. An important but often
overlooked point is that part of what main-
tains this continuity is people’s frequent se-
lection of their own stressful or unstressful
environments (Bandura, 1999; Buss, 1987;
Caspi, Roberts, & Shiner, 2005; Scarr &
McCartney, 1983), in which they essentially
choose or are pulled toward (perhaps uncon-
sciously) the very experiences that will mold
and shape them. Extraverted individuals are
both subjectively and objectively more likely
o do more and to engage in activities that
are potentially highly enjoyable and reward-
ing, whereas neurotic individuals may do less
and engage in mundane activities (Bolger &
Zuckerman, 1995; Magnus, Diener, Fujita,
& Payot, 1993; Roberts, Caspi, & Moffitt,
2003). '

Similar issues apply to research involving

environmental stressors and their contribu-

“tions to physical manifestations of disease.
These models of stress, coping, and adapta-
tion have typically viewed stressors as ran-
dom events to which the individual must
respond, but many life events may not be
random and might instead be evoked by or
selected according to characteristics of the
individual (Bolger & Zuckerman, 19935;
Buss, 1987; Ickes, Snyder, & Garcia, 1997,
Magnus et al., 1993; Van Heck, 1997}. For
example, some people are more likely to se-
lect marriages that will end in divorce {John-
son, McGue, Krueger, & Bouchard, 2004;
Larson & Holman, 1994; Tucker, Friedman,
Wingard, & Schwartz, 1996).

During the past 18 years, we have worked
extensively to expand the Terman Life-Cycle
Study, an archival study that began in 1922
and has followed over 1,500 individuals pro-
spectively throughout their lives. Participants
completed assessments every 5-10 vyears,
offering a picture of many psychosocial as-
pects of their lives. In this sample, children
who experienced parental divorce were both
more likely to have their own marriages end
in divorce and to face premature mortality
than were children who came from stable
homes (Schwartz et al., 1995; Tucker et al.,
1997). Early life expericnces may begin a tra-
jectory of ill-being (or sometimes recovery)
that can only be captured in a long-term de-
velopmental perspective (Baltes, Saudinger,
& Lindenberger, 1999; McCrae et al., 2000;

Roberts & Pomerantz, 2004; Rutter, Kim-
Cohen, & Maughan, 2006; Sroufe, Cazlson,
Levy, & Egeland, 1999).

What Time-Sensitive Trajectory Analyses Can Reveal

As new statistical methods have developed,
lifespan models that address both individu-
al- and group-level factors across time can
now be evaluated more directly. Multilevel
modeling techniques can create estimates of
an overall average trajectory for a sample
(e.g., increasing, remaining steady, decreas-
ing over time), individual variation around
this trajectory, and reasons for this variation
(Singer & Willetr, 2003). Structural equa-
tion modeling techniques allow complex
relationships across time to be estimated,
while they address the problematic issues in
classical regression techniques of unreliabil-
ity in measurement, indirect pathways, cot-
related error, and mild to moderate violation
of regression assumptions (Little, Bovaird, &
Slegers, 2006). Other cross-time techniques
include cross-lagged panel designs (which
allow estimation of lagged and simultane-
ous effects by two or more variables; Hert-
zog & Nesselroade, 2003), measurement
burst designs (macro- and micro-level link-
ages are studied by nesting intensive peri-
ods of measurement within long-term lon-
gitudinal studies; Nesselroade, 1991), joint
growth—survival analyses (which combine
growth and survival techniques; McArdle,
Small, Backman, & Tratiglioni, 2005), and
dynamic growth models (which consider
the dypamic interplay of two or more vari-
ables over time). For example, using data
from the Veterans Affairs Normative Aging
Study, Mroczek and Spiro (2007) found that
change in neuroticism OVer a 12-year period
was important to longevity outcomes; indi-
viduals who are high in neuroticism at base-
line and become more neurotic with age face
a significantly higher mortality risk than do
individuals at lower levels or without a late-
life increase in neutoticism.

* The Five-Factor Approach to Personality

The five-factor model of personality {FFM,
or the Big Five) provides a conceptual frame-
work for investigating the relations among
personality, health, and longevity {Carver &
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Miller, 2006; Duberstein, Seidlitz, Lyness,
& Conwell, 1999; Smith, 2006). Although
some uncertainty about the best labels and
structure  remains, . the factors—consci-
entiousness, agreeableness, extraversion,
openness fO eXpericnce, and neuroticism—
have been linked to important life outcomes
(Goldberg, 1993; Ozer & Benet-Martinez,
2006; Roberts, Kuncel, Shiner, Caspi, &
Goldberg, 2007},

Conscientiousness and Health:
Associations and Causal Mechanisms

Conscientiousness includes traits such as
organization, thoroughness, perseverance,
competence, order, dutifulness, achieve-
ment striving, self-discipline, and delibera-
tion. Though often ignored by earlier stud-
ies involving Type A behavior, hostility,
and health, conscientiousness has clearly
been linked to positive health outcomes.
In addition to being valued employees and
successful in general, conscientious indi-
viduals are more likely to have good social
relationships, marital stability, more com-
munity involvement, and better health and
longevity {Barrick & Mount, 1991; Bogg &
Roberts, 2004; Gelissen & de Graaf, 2006;
Kern & Friedman, 2008; Kern, Friedman,
Martin, Reynolds, & Luong, 2009; Ozer &
Benet-Martinez, 2006; Roberts et al., 2007;
Schmide & Hunter, 1992).

In our work with the Terman Life-Cycle
Study, both child and adult conscientious-
ness are associated with benefits across mul-
tiple domains. Conscientiousness predicted
less alcohol abuse, less smoking, more suc-
cessful careers, stable marriages, and physi-
cal and mental health in old age (Friedman
etal, 1995, 2010; Kern et al., 2009; Tucker
¢t al., 1996). Most notably, our early stud-
©s found that childhood conscientiousness,
45 rated by parents and teachers in 1922,
gfedlcted lower mortality risk across seven
-ecad_es (Friedman et al., 1993, 19935). Adult
Fonscientiousness was also protective, even
When childhood conscientiousness was con-
:r?neFd_(Martin & Friedman, 2000; Mar-

iv’e fiedman, & Schwartz, 2QO7). Using
OHDESE C{Samples and study designs, others
N di‘r;ve up on these intriguing rfisuits, all
le. %hs‘_upport for this protective effect
| “%t'? fistensen et al., 2002; Deary, Batty,
sthie, & Gale, 2008; Terracciano, Locken-

hoff, Zonderman, Ferrucci, & Costa, 2008;
Weiss & Costa, 2005; Whiteman, 2006;
Wilson, Mendes de Leon, Bienias, Evans, &
Bennett, 2004). Meta-analysis confirms that

across 20 samples and over 8,200 partici- -

pants, conscientiousness is indeed protective
against mortality risk (Kern & Friedman,
2008).

Simple explanations for this protective ef-
fect remain elusive, and the web of causal
mechanisms exemplifies the complexity of
the personality—health puzzle. Conscien-
tious individual are more likely to engage
in health-protective behaviors and to avoid
risky behaviors, clearly supporting the be-
havioral model {(Bogg & Roberts, 2004).
Yet health behaviors alone do not explain
this relationship (Friedman et al.,, 1995;
Hampson et al., 2007; Martin et al., 2007;
Weiss & Costa, 2005; Wilson et al., 2004).
Successful careers, academic success, and
good social relationships all offer protec-
tion from mortality risk, suggesting mul-
tiple social pathways. Studies with animals,
twins, and biological markers show links
between conscientiousness-related traits and
more stable biological function, suggesting
biological pathways (Figueredo et al., 2005;
O’Cleirigh, Ironson, Weiss, & Costa, 2007;
Williams, Kuhn, et al., 2004). Serotonin is
linked to conscientiousness, impulsiveness,
and genetic variations of cortisol responses
{Carver & Millet, 2006; Evans & Rothbart,
2007; Kusumi et al., 2002; Manuck et al.,
1998; Wand et al., 2002).

Agreeableness, Extraversion, and Health:
Interpersonal Traits

Agreeableness involves characteristics such
as cooperativeness, consideration, empathy,
kindness, and generosity. Limited evidence
suggests that higher agreeableness may be
health protective, although research has
linked it more to subjective health status than
to objective health outcomes (e.g., Korotkov
& Hannah, 2004). In the Midlife Develop-
ment in the United States Survey {MIDUS),
a nationally representative sample of the
U.S. population, agreeableness related to
higher levels of perceived health (Goodwin
& Engstrom, 2002). In some studies, high
agreeableness has been weakly related to
lower mortality risk (Weiss & Costa, 2005),
but others have found no such relationship
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(Martin & Friedman, 2000; Wilson et al.,
2004). Links among agreeableness, health
behaviors, and subsequent health outcomes
are stronger for women than for men {Chap-
man, Duberstein, & Lyness, 2007; Costa,
Terracciano, & McCrae, 2001; Jerram &
Coleman, 1999). To the extent that agree-
ableness is a sign or cause of good social re-
lations, social integration, and lack of isola-
tion and depression, it should be a marker
of or influence on health. But to the extent
that it interacts with life challeriges leading
to less optimal life pathways, it could have
less positive or even negative effects.
Fxtraversion includes traits such as socia-
bility, assertiveness, dominance, and energy/
activity. Like agreeableness, extraversion has
been inconsistently linked to health—there

are both positive and negative health out-

comes. For example, in one study, moderate
levels of extraversion predicted better self-
assessed health, whereas very high levels,
especially in combination with neuroticism,
predicted worse health outcomes (Williams,
O7Brien, & Colder, 2004). Fvidence suggests
that extraverted individuals are more likely
to engage in risky health behaviors, such as
smoking, drinking, and risky - driving, but
other studies suggest protective effects, such
as staying physically active. Not surprising-
 ly, this trait has been inconsistently linked to
mortality risk (Cloninger, 2005; Wilson et
al., 2004, 2005).

Conflicting findings involving agreeable-
ness, extraversion, and health illustrate
and confirm the importance of considering
multiple causal life pathways. Extraversion
has both strong biological and interper-
sonal components, and its implications are
susceptible to situational influences. For ex-
ample, the extraverted individual who likes
adventure and often goes to parties may also
smoke, abuse alcohol, and engage in risky
hobbies in certain cultures, creating a be-
havioral risk to health. At the same time,
social individuals may have more friends
and health-supportive social contacts. Like-
wise, a highly agreeable person may develop
a strong social network offering protective
effects, but he or she may also be taken ad-
vantage of, leading to ill-being. Extraver-
sion and agreeableness quite possibly work
‘n combination with other traits and social
factors, such that when considered alone,
personality—health links wash out.

Openness, Intelligence, and Health

Openness to experience includes character-
istics such as being imaginative, creative, tol-
erant, and intelligent. It isthe least distinct
trait within the FEM. Although the overall
openness factor has shown few consistent
health outcomes, the intellect facet does pre-
dict health. Across several well-controlled
studies, intelligence predicts lower rates of

- morbidity and mortality (Batty et al., 2009;

Deary et al., 2008; Deary, Whiteman, Starr,
Whalley, & Fox, 2004 Hemmingsson,
Essen, Melin, Allebeck, & Lundberg, 2007;
O’ Toole, 1990; Whalley & Deary, 2001).

Intelligence is often correlated with other
protective psychosocial factors. Intelligent
individuals are often better educated, come
from a moderate to high socioeconomic
level, have the ability to understand medi-
cal advice, engage-in more health-protective
and fewer risky health behaviors, and are
petter equipped to draw on social resources
as needed {Batty, Deary, & Gottfredson,
2007, Batty, Deary, Schoon, & Gale, 2007;
Beier & Ackerman, 2003; Hart et al., 2004;
Taylor et al., 2003). In turn, each of these
factors relates to better health and longevity.
Aside from intelligence, openness has not
been clearly linked to mortality risk (Rob-
erts et al., 2007). In the Terman sample, all
participants had an IQ of 135 or greater, but
despite this high level of intelligence, par-
ticipants varied dramatically across most
biopsychosocial variables, including health
behaviors, social activities, work status, and
health and longevity outcomes {Friedman,
2000; Friedman & Markey, 2003; Schwartz
et al., 1995; Tucker et al, 1996). Attempts
o make individuals smarter will not neces-
sarily produce health benefits, unless the rel-
evant mediating mechanisms are identified
and changed.

Neuroticism and Health

Among the most difficult issues to untangle
are the relations between neuroticism and
health. Neuroticism includes pronencss to
anxiety and depression, emotional instabil-
ity, and a tendency to experience the world
as distressful. There is no doubt that anxi-
ety, depression, and hostility are linked to
illness, but controversies about validity and
causality abound.




Contributions of Personality 111

For many of the reasons described earlier,
it is not at all clear whether “treating” neun-
roticism promotes better health. One basic
issue involves subjective versus objective
health outcomes. Neuroticism clearly relates
to lower levels of perceived health and sub-
jective well-being (Costa & McCrae, 1987;
DeNeve & Cooper, 1998; Smith & Gallo,
2001; Watson & Pennebaker, 1989), leading
some researchers to declare that it is simply a
noninformative marker of psychopathology
(Guarino, Roger, & Olason, 2007; Ormel,
Rosmalen, & Farmer, 2004). Objective evi-
dence is mixed, with some studies reporting
more physical symptoms and increased mor-
tality risk {Charles, Gatz, Kato, & Pedersen,
2008; Friedman & Booth-Kewley, 1987,
Neupert, Mroczek, & Spiro, 2008; Suls &
Bunde, 2003; Terracciano et al., 2008), oth-
ers reporting no relation; and still others sug-
gesting a protective effect (Kortenetal., 1999;
Taga, Friedman, & Martin, 2009; Weiss &
Costa, 20085). In the Western Electric Study,
neuroticism was unrelated to mortality risk,
after researchers controlled for cynicism,
blood pressure, cholesterol, smoking, and
aleohol use (Almada et al., 1991). A popula-
tion-based study in Australia found no effect
of neuroticism on mortality risk for females
and a protective effect for males, when other
demographic and psychosocial variables
were controlled for {Korten et al., 1999). In
a group of frail older adults, neuroticism was
protective (Weiss & Costa, 2005).

Furthermore, there are multiple causal
linkages between neuroticism and health.
Neuroticism is associated with cardiovascu-
lar disease {Suls & Bunde, 2005) and with
cating disturbances/obesity, lack of exercise,
and various measures of stress, but in the En-
hancmg Recovery in Coronary Heart Disease
(ENRICHD; 2003) study, it was surprising
o the investigators that treating depression
‘N batients who previously had a heart attack
;jld ot impact the likelihood of subsequent
'Cart attacks. Notably, disease can predict
subsequent increased anxiety and anger, and
Proinflammatory cytokines may be a partial
L?‘,use of depression (Kemeny, 2007; Riik-

vnen, Matthews, & Kuller, 2002).

VariZ}ife is also evidence of a biological thir.d
Valnes ebl}lt?re. There may be common genetic
e anility to depression and to coronary

Iy disease (Bondy, 2007; McCaffrey et

al,, 2006). To the extent that such a relation

holds, the ordinary risk factor intervention
(“treat depression”™) will fail. To the extent
that both depression and coronary heart
disease develop from genetically based vul-
nerability in the serotonin and dopamine
systems, or in prenatal experiences, inter-
ventions to affect hostility or depression will
not have expected effects on disease risk {see
also Barker, Osmond, Forsén, Kajantie, &
Eriksson, 20035).

In the Terman sample, we examined neu-
roticism (measured in 1940 when the par-
ticipants were in their 30s) as a predictor of
older adults’ health (measured in 1986, when
participants were in their 70s) and mortality
risk through 2007 (Friedman et al., 2010).
As expected, high levels of neuroticism pre-
dicted lower subjective well-being and, to a
lesser extent, physical health. For mortality,
however, a different picture emerged. For
males, neuroticism was somewhat protec-
tive. In particular, neuroticism was protec-
tive for widowed men, again suggesting that
neuroticismn may in certain cases become
protective (Taga et al., 2009). In stressful
times, neurotic individuals, despite report-
ing more health distress, may be the most
resilient, with their tendency to worry pos-
sibly leading to better self-care, regular doc-
tor visits, or better health behaviors. Neu-
roticism predicts increased susceptibility to
pain, which may influence reports and expe-
riences of poor health (Charles et al., 2008),
but other pathways may include negative
self-stereotypes, an altered stress response,
and changed interactions with others (Moor,
Zimprich, Schmitt, & Kliegel, 2006; Neu-
pert et al., 2008; Terracciano et al., 2008).

Nontinear Relationships, Moderating Effects,
and Trait lnteractions

The picture of the relations between per-
sonality and health is further complicated
by nonlinear relationships and trait interac-
tions (Aldwin, Spiro, Levenson, & Cuper-
tino, 2001; Cloninger, 2005; MacKinnon, &
Luecken, 2008; Smith & MacKenzie, 2006;
Suls & Bunde, 2005; Vollrath & Torgersen,
2008). For example, in a 20-year follow-up
study of a nationally representative sample,
there was a nonlinear relationship between
psychological distress (neuroticism) and
mortality risk for men, such that moderate
amounts of distress were protective, whereas
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high levels substantially increased risk (Fer-
raro & Nuriddin, 2006). Ina student sample,
there was a nonlinear relation between ex-
traversion and symptom reporting, such that
more symptoms were reported, both retro-
spectively and concurrently, only for individ-
uals high on extraversion compared to those
at moderate or low levels (Williams, O*Brien,
& Colder, 2004). In the Medicare Demon-
stration Study, when conscientiousness was
crichotomized, there was a significant pre-
dictive effect of mortality for high conscien-
ciousness but not moderate or low levels of
conscientiousness (Weiss & Costa, 2005). In
the Terman sample, conscientiousness mod-
erated an association between career success
and longevity, such that conscientiousness
made little difference for successful individu-
als but attenuated the negative effect of an
unsuccessful career (Kern et al., 2009).

Although the FFM suggests intriguing
relations between personality and health,
lower-order trait-level analyses, using more
parrowly defined traits (e.g., “self-control,”
“energyfactivity,” “anxious distress”), may
be more predictive (Adams & Mowen,
2005; Brown, Cober, Kane, Levy, & Shal-
hoop, 2006; Crant, 2000; Brdogan &
Bauer, 2005; Greven, Chamorro-Premuzic,
Arteche, & Furnham, 2008; O’Connor &
Paunonen, 2007; Seibert, Crant, & Kraimer,
1999; Watson & Hubbard, 1996; Zweig &
Webster, 2004). Studies that address these
more nuanced relationships within and be-
cween traits are in their infancy but provide
an area ripe for future research.

Implications for Interventions
and Interventional Research

A key goal of health psychology is to find
ways to improve people’s health and well-
being across the lifespan. If we are to inter-
vene effectively in some way to change lives,
we must understand the causal paths: What
influences health outcomes, how, for whom,
and when (MacKinnon & Luecken, 2008)?
Longitudinal studies have clearly shown
that personality is a key factor, answering
the “what” question, yet the mix of findings
2nd mechanisms underscores the challenges
ahead.

In traditional approaches to health promo-
tion, insufficient consideration is given to the
trajectories individuals are following—where
they come from (in a biopsychosocial sense};

the contemporary hiopsychosocial context
(with its challenges and stress buffers); and
future paths, goals, and aspirations. When
personality is measured as part of a study
or assessment, it is a snapshot of the person
within his or her unique personal trajectory.
Personality research suggests that one size
does not fit all: An intervention may be quite
effective but only for certain people, at cer-
tain times, under certain conditions. As we
begin to understand the causal mechanisms,
including the contexts in which a particular
relationship holds, meaningful and enduring
change becomes a greater possibility. Adding
even a few questions to major health studies
can be costly, but core aspects of personality
can be simply and powerfylly measured and
should be incorporated into investigations
and interventions. A side benefit is that as
we better understand relations of health and
personality, we better understand the nature
of personality itself.

Conclusions

Health psychology has cleatly established
that long-term biopsychosoctial processes arc
important to understanding and: predicting
health, well-being, and longevity. Such pro-
cesses are a crucial complement to the tra-
ditional biomedical focus on treating acute
discase and managing chronic illness,. but
there must be a new emphasis on preventing
disease and promoting health throughout the
lifespan. Interventions for'this purpose have
often been hard to imagine and difficult to
study and implement due to the psychosocial
complexity of human behavior and develop-
ment. Modern nnderstanding of personality
provides a valuable tool with which to ap-
proach these multifaceted health issues.
Personality encapsulates a blend of the
crucial elements. Personality has a biologi-
cal base, revealed in studies of genetics, tem-
perament, and psychophysiology. Personal-
ity is shaped by early intimate and family
experiences, by socialization processes, and
by later social relations. Personality emerges
in a culture, which shapes behaviors, situ-
ations, and trajectories. Furthermore, per-
sonality has a certain temporal stability, yet
-t matures and changes. Thus, many of the
fundamentals of the needed causal models
and interventions are illaminated by a deep-
er understanding of personality and health.
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The individual travels certain life cours-
es or trajectories that have implications for
health promotion. All in all, personality
approaches suggest that there are multiple
causal pathways between earlier psychoso-
cial behavior patterns and later health and
longevity, but they can gradually be teased
apart. The same recommendations are not
appropriate for each individual, but sensible
and effective interventions will likely be
available in the foreseeable future.
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