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Abstract

Objectives—We examined whether specific facets are more robust predictors of mortality risk
than overall trait openness in a sample of older men.

Methods—The current investigation used data from 1,349 men from the Veterans Affairs
Normative Aging Study. From 1990-1991 to 2008, 547 (41%) had died. We used exploratory
factor analysis to extract facets of openness, followed by proportional hazards modeling to
examine 18-year mortality risk.

Results—Two facets emerged from the openness adjectives: intellect and creativity. In the fully
adjusted model, only creativity predicted mortality risk. A 1-SD increase in creativity was
associated with a 12% decrease in mortality risk.

Discussion—The study demonstrated that consideration of facets allows for a more precise
understanding of the personality—health association. Higher levels of creativity predict longer
survival in a sample of older men which provides preliminary support of the protective role
creativity has on health even at advanced ages.
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Introduction

There is growing empirical evidence of the predictive association between personality traits
and mortality (Hampson & Friedman, 2008). Most of this work has focused on
conscientiousness and neuroticism, but recent investigations have revealed that higher levels
of openness to experience are protective against mortality risk (Iwasa et al., 2008; Taylor et
al., 2009). However, some of this new evidence suggests certain facets of openness are
better predictors of mortality than others (Jonassaint et al., 2007; Swan & Carmelli, 1996).
The overall effect of openness may be largely driven by only one or two sub dimensions of
this trait. The current investigation took up this question, examining which facets of
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openness confer either a protective or damaging effect on all-cause mortality risk over an
18-year period.

Personality and Mortality Risk

The five factor model (FFM) is a comprehensive framework representing five broad
personality domains widely replicated through empirical investigations (Caspi, Roberts, &
Shiner, 2005; Costa & McCrae, 1992). Traditionally, the Big Five personality traits include
conscientiousness, neuroticism, agreeableness, extraversion, and openness. Measuring the
Big Five traits is now commonplace in empirical research on aging and health, and even
though different measures vary in trait names and definitions they are highly correlated and
factor analytically aligned (Grucza & Goldberg, 2007). However, there are criticisms about
the inability of the Big Five to fully capture an individual’s personality and the arbitrary
nature of selecting traits through factor analysis procedures (McAdams, 1992).

Despite these criticisms, personality traits such as conscientiousness and neuroticism have
emerged as important predictors of health outcomes, most notably mortality (Hampson &
Friedman, 2008). One trait, however, openness to experience, has received relatively little
attention in the personality—health literature. Openness encompasses various features,
including imagination, unconventionality, creativeness, intellectuality, and broad interests
(Caspi et al., 2005). Not every measure of openness will capture all of these characteristics,
but in general, it distinguishes between intellectually and artistically curious individuals
from those having traditional beliefs and a straightforward lifestyle. Although there is less
empirical support documenting an association between openness and mortality (Iwasa et al.,
2008; Taylor et al., 2009) compared with the other Big Five traits, indirect evidence has long
suggested a connection given that certain constructs related to openness are clear predictors
of mortality risk. For example, both intelligence and academic attainment confer a protective
effect on mortality (Deary, Batty, Pattie, & Gale, 2008; Gottfredson & Deary, 2004).

There is now preliminary evidence as to why openness is (inversely) related to mortality,
and more generally, to health. Williams, Rau, Cribbet, and Gunn (2009) found that those
with low openness had greater blood pressure reactivity and decreases in respiratory sinus
arrhythmia after experiencing laboratory stressors, both indicative of an elevated stress
response. Oswald et al. (2006) also implicated low openness with blunted physiological
reactivity, as indicated by dysregulated cortisol responses to a simulated laboratory stressor.
The case is building that physiological mechanisms are potential conduits that link trait
openness with health and mortality.

Although this new line of research connecting openness to mortality via stress response is
promising, most prior investigations into openness and mortality generally have not find any
effect, protective or otherwise (Christensen et al., 2002; Maier & Smith, 1999; Weiss &
Costa, 2005; Wilson, Mendes de Leon, Bienas, Evans, & Bennett, 2004). However, this may
have been due to methodological limitations such as restricted samples, high mean age at
entry, or relatively short mortality follow-up periods. For example, Christensen et al. (2002)
studied chronically ill renal patients with a 4-year follow-up and a mean age of 57 at entry.
Weiss and Costa’s (2005) participants had a 5-year follow-up and a mean age of 80 at entry.
Wilson et al. (2004) used a sample of mostly retired Catholic clergy with a 5-year follow-up
and a mean age of 75 at entry. Lastly, Maier and Smith (1999) used a German sample of the
oldest old (range 70 to 103) with a 5-year follow-up and mean age of 85 at entry. These are
all important studies, but the sample composition and short length of follow-up may have
reduced their ability to observe an effect of openness.

Why would these factors potentially mask the effect of openness on mortality? In many
restricted samples (e.g., renal patients, the oldest old), the long-term forces that shape
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mortality have likely been overridden by short-term forces. More proximal factors influence
mortality in people with end-stage conditions or who are in advanced older age. For
example, smoking exerts its effect on overall mortality risk over a long period of time (20—
30 years or more), and once smokers have developed lung cancer, the behavior of smoking
itself ceases to be an important predictor. It is likely that personality traits act in a similar
manner. This may have limited the ability of some of the earlier investigations to find a
connection between openness and morality risk, as they often had samples that were
comprised of patients with advanced disease or had a large portion of the oldest old among
their respondents. Overall, using studies with longer follow-ups may strengthen the ability to
observe significant main effects.

Facet Level Analysis

As openness is a broad and comprehensive construct, it can be broken down into less broad
(but correlated) subtraits, often called “facets.” Previous investigations have demonstrated
that compared with more broad personality traits, using more narrowly focused personality
facets account for more variance in predicting various, complex behavior outcomes (Ashton,
Jackson, Paunonen, Helmes, & Rothstein, 1995; Paunonen & Ashton, 2001; Paunonen,
Haddock, Forsterling, & Keinonen, 2003). Paunonen and colleagues concluded that “a
judicious selection of such lower-level predictor scales, from both within and beyond the
Big Five domain, is a good way to maximize prediction accuracy” (p. 431).

Facets are not only potentially more powerful in predicting actual behaviors, but also more
accurate in predicting health outcomes. For example, studies in the early 1960’s
concentrated on the then-popular Type A behavior pattern and the association with increased
risk of coronary heart disease (CHD; Friedman & Rosenman, 1959; Rosenman & Chesney,
1980). However, further inquiry into the Type A profile revealed that hostility was the
specific facet driving the Type A-CHD association (Barefoot, Dahlstrom, & Williams, 1983;
Dembroski, MacDougall, Costa, & Grandits, 1989; Hecker, Chesney, Black, & Frautchi,
1988; Matthews, Gump, Harris, Haney, & Barefoot, 2004; Williams, Nieto, Sanford,
Couper, & Tyroler, 2002). In addition, more recent investigations of conscientiousness have
also found certain of its facets are better predictors of health outcomes than others (Bogg &
Roberts, 2004).

In terms of openness, two studies have shown that consideration of particular facets can
provide a more precise understanding of the overall openness—mortality association. First,
Swan and Carmelli (1996) found higher levels of Curiosity (assessed via the State-Trait
Personality Inventory) conferred a protective effect against mortality risk over a long
follow-up period of 15 years (adjusting for education, cholesterol, smoking, cancer,
cardiovascular and neuropsychological health, and depression). Second, Jonassaint et al.
(2007) found that the “feelings” and *“actions” facets of the NEO-PI-R (Costa & McCrae,
1992) Openness Scale predicted all-cause mortality (adjusting for cardiac disease severity).
However, the overall domain of NEO-assessed openness did not predict mortality risk—
only specific facets did.

Current Study

The current study attempted to build on the premise that specific facets can provide more
focused prediction of health outcomes such as mortality. The two main goals were (a)
identify the underlying facets of the Goldberg (1992) openness measure via factor analysis,
and (b) to determine if specific facets of openness are better predictors of long-term
mortality risk via proportional hazards modeling. This study can identify the precise
personality characteristics that impact health during adulthood and insight into how older
adults maximize their lifespan.
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The current study examined participants from the Department of Veterans Affairs (VA)
Normative Aging Study (NAS), a longitudinal investigation of aging founded at the Boston
VA Outpatient Clinic in 1963 (Bossé, Ekerdt, & Silbert, 1984). The aim of the NAS was to
follow a geographically stable sample of men to understand the characteristics of healthy
aging, precursors of age-related diseases, and the influence of these diseases on the aging
process.

At the end of 1991, there were 1,485 active participants in the NAS sample (e.g., not lost to
follow-up or already deceased). Participants were sent the personality questionnaire as part
of a mail survey starting in November 1990. Reminders and a second mail survey were sent
to participants who had not responded within several weeks of the initial mailing.
Questionnaires were received through July of 1991, although most were returned by March
of 1991.

The present investigation includes data from 1,349 men who completed the Goldberg (1992)
Markers of the Big Five personality traits in 1990-1991. The age range of participants at the
time of the personality measure in 1990-1991 was 45-89 (M= 64.9, SD = 7.75).
Nonresponders were less likely to be retired, but did not differ on income level, percentage
ever married, or self-rated health. The NAS participants who responded to the survey
containing the Goldberg Markers were generally representative of the original sample of
NAS veterans, who themselves were representative of the World War 11/ Korea generation
of men (Spiro, Schnurr, & Aldwin, 1994).

Openness to Experience

Education

Health

Openness was assessed via the Goldberg (1992) markers of the Big Five. Goldberg refers to
these particular markers as assessing “intellect,” but over the past 20 years, this factor has
become commonly known as gpenness. The openness measure consists of 20 adjectives
which participants rated how accurately each adjective portrayed them using a 9-point
Likert-type scale. Responses ranged from 1 (extremely inaccurate) to 9 (extremely accurate)
for each adjective. Ten adjectives mark the “open” pole (e.g., Artistic, Creative) and 10
adjectives mark the “closed” pole (e.g., simple, unimaginative) of the openness dimension.
Cronbach’s alpha for the Openness Scale was .86 in this sample.

Education was assessed in 1961-1969 during the intake period for the NAS. Educational
level ranged from completion of only grade school up to an advanced graduate or
professional degree with a mean level of education being 12 years. This is comparable to the
overall population of U.S. men who served during World War I1, Korea, and the early years
of the Cold War.

Physical health, an important correlate of mortality risk, was measured via the Seriousness
of Iliness Rating Scale (SIRS; Wyler, Masuda, & Holmes, 1968) as modified by Bossé,
Aldwin, Levenson, and Ekerdt (1987). For each participant, a SIRS score was compiled by a
single trained rater who coded responses to the question, “Is there any physical condition,
illness, or health problem that bothers you now?” The most serious condition named was
rated from O (r70 problem reported) to 124 (life-threatening conditions such as cancer). SIRS
ratings were assessed in 1988, approximately 2 years prior to completion of the personality
measures because this was the closest occasion to the personality assessment. Validation
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studies of the SIRS have been conducted to assess the reproducibility of this measure and
have found a high concordance in the ranking of disease items among physicians and
medical residents (Wyler, Masuda, & Holmes, 1970).

Smoking behavior (cigarettes, cigars, and pipes) was assessed via a health exam conducted

near the time of the Goldberg personality assessments (1990-1991). Respondents indicated

whether they (a) had never smoked, (b) were occasional smokers, (c) were current smokers,
or (d) had quit smoking. A dummy variable was created that indicated whether a participant
was a current smoker or not.

Mortality in the NAS

Vital status of participants is monitored by periodic mailings and when deaths are identified,
death certificates are obtained for validation. Survival time for decedents was the interval
between the date a given person’s questionnaire was completed (in late 1990 or early 1991)
to the date of their death; survivors (censored observations) had survival times that equaled
or exceeded the length of the follow-up (censored at 7/31/2008). Of the 1,349 men who
completed the personality measure, 547 died (41%) during the 18-year follow-up period.
The mean survival time for decedents was 11.01 years (SD = 4.55; range = 0.80-18.50
years).

Data Analysis

To elucidate the underlying factor structure of the 20 openness adjectives, we used principal
axes extraction with oblimin rotation. We choose an exploratory factor analysis because
Goldberg’s (1992) measure did not have a set underlying facet structure like other
personality measures such as the NEO Personality Inventory (Costa & McCrae, 1992). On
the basis of prior studies using the Goldberg’s personality measure, we first ipsatized the 20
openness adjectives before conducting the factor analysis. By ipsatizing, or centering
responses on a within-participant basis (raw item minus the mean score for each person on
all personality adjectives), we reduced multicollinearity and response bias (Mroczek, Ozer,
Spiro, & Kaiser, 1998). In addition, without ipsatization there was an artificial separation of
the positive and negative pole adjectives.

To investigate the impact of facets on mortality risk, we used survival analysis (proportional
hazards, or hazard rate modeling). Survival analysis takes into account continuous survival
time, varying ages at entry into the study, and occurrence of dichotomous outcome event,
such as mortality (Cox, 1972). These survival models yield estimates (hazard ratios) of how
much a 1-unit increase in a predictor increases, or decreases, the chances of dying. For ease
of interpretation, we converted all Openness Scale scores (trait and facet) to standard
deviation units. The hazard rate models were expressed as follows:

h(ti))=ho(; YelBi(age ;) +fa(educationy;)]
h(tij ) :ho (tj )e[ﬁl (age;;)+fB2(educationy;)+B3(opennesss;)]
h(tij ):hO (tj )e[ﬁl (age ;)+pB2(educationy;)+B3(opennesss;)+L4(smokingy; )+65(healths;)]
h(tij ) Zh() (tj )e[ﬁl (age,;)+p2(educationy;)+B3 (facets;)+B4(facety; ) +B5(smokings; )+ (healthg;) |

In these equations, h(Z;) is the log of an individual’s risk of dying at time £ The term /3(4) is
the baseline hazard function, or the risk of dying when all predictors are set to zero. The
terms in the exponent B1(ages;), P2(educationy;), B3 (opennesss;), Ba(smokingy;), and Bs
(healths;), are the effects of these indicators on risk of death. The first model adjusts for the
demographic characteristics age and education. The second model adds in the effect of
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personality. The third model is the fully adjusted model, which includes the demographics,
effect of openness, as well as smoking and SIRS. The fourth model tests the effect of
extracted facets on mortality.

The data analysis proceeded in two phases. First, we factored Goldberg’s (1992) Openness
Scale to determine the optimal number of facets, and to identify their content. In the second
step, we used the extracted facets to determine whether certain facets were better predictors
of mortality risk above overall trait openness.

Phase 1: Factor Analysis of Openness

Prior to extraction and rotation of factors, we first ensured the factorability of Goldberg’s
(1992) personality measure. The Kaiser-Meyer-Olkin measure of sampling adequacy was .
90, which is well above the recommended value of .70 (Kaiser, 1974). Also, more than half
of the adjective communalities were above .30 indicating enough common shared variance
among the adjectives to factor analyze. To extract the optimal number of facets we
examined the eigenvalues and the scree plot. The first four eigenvalues were 5.59, 1.04,
0.70, and 0.49. On the basis of these values and examination of the scree plot point of
discontinuity, we concluded that two facets were the optimal number to extract from the 20
openness adjectives. Table 1 displays factor loadings for the 20 openness adjectives. We
used direct oblimin (oblique) rotation to allow for correlation between the two facets
because the adjectives comprising each facet are all subsumed by general trait openness.
Examining the factor loadings of all 20 openness items, seven items were below the
suggested .35 cutoff (Gorsuch, 1983) suggesting there was not enough common variance
among these items (e.g., shallow, simple, philosophical). Thus, a total of 13 items were
above the .35 cutoff and were used to define the two extracted facets. The two-factor
solution accounted for 39% of the total common variance in trait openness.

Conceptualizing the labels for each of the two facets was relatively straightforward. The
eight adjectives loading on the first facet included items such as unintelligent, unintellectual,
and uninquisitive. We “reflected” this facet to produce a more clear dimension, following
Gorsuch’s (1983, p. 181) suggestion to reverse the direction of factors to enhance
interpretability. We labeled facet one /ntellect, as it seemed to capture the essence of the
factor these adjectives were intended to mark (Goldberg, 1992). Five adjectives loaded on
the second extracted facet: creative, imaginative, artistic, innovative, and uncreative. We
labeled this creativity because it represented a more creative oriented component of
openness. We calculated scale scores for each facet by summing the items that loaded on a
given facet (see Table 1). Any given item went into only one facet—none were used in more
than one. For ease of interpretation, we standardized each facet so that they were expressed
in standard deviation units.

The internal consistency for the two extracted facets was adequate (intellect Cronbach’s
alpha = .85; creativity Cronbach’s alpha = .79). The skewness and kurtosis suggested an
approximate normal distribution (intellect: skewness = —.35 and kurtosis = —.20; creativity:
skewness = —.36 and kurtosis = .11). The correlation between the two facets was .12
indicating a weak positive association between intellect and creativity. However, both
intellect and creativity had strong positive correlations with general trait openness (see Table
2).
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Phase 2: Predicting Mortality from Openness and Facets

Correlations, means, standard deviations, and ranges are displayed in Table 2 for all
variables. Table 3 displays the survival models for the broad trait openness. In Model 1, a
standard deviation increase in age was associated with an 11% increased mortality risk, but
education was not a significant predictor. Adding the effect of trait openness in Model 2
revealed that openness was not a significant predictor of mortality. Further analyses (not
shown) indicated that openness was a significant predictor of mortality in an unadjusted
model without age and education (hazard ratio = 0.83; Cl = 0.76-0.83; p < .001).
Specifically, age explains why trait openness predicts mortality. The effect of openness
remained nonsignificant after adding the health and smoking variables in Model 3. In Model
3, age, current illness (SIRS ratings), and being a current smoker were all significantly
associated with an increased mortality risk. Each standard deviation increase in age
predicted an 11% increase in mortality risk. Each standard deviation increase in SIRS
predicted a 29% increase in mortality risk. Finally, being a current smoker was associated
with a 57% increase of mortality, compared with those who never smoked or had quit.

To delve deeper into the effect of openness has on mortality risk, we then tested the effects
of the two facets (see Table 4). In Model 1, age was a significant predictor of mortality risk
in that each standard deviation increase was associated with an 11% increased mortality risk.
Education was not a significant predictor of mortality. In Model 2, the creativity facet (but
not intellect) predicts mortality risk, adjusted for age. Each standard deviation increase in
creativity was associated with an 8% reduction in mortality risk. The creativity facet
remained a significant predictor of mortality risk in the fully adjusted Model 3 that included
smoking status and SIRS. The hazard ratio even became somewhat larger (in the protective
direction), in that a standard deviation difference in creativity resulted in a 12% reduction in
mortality risk—net of age, education, smoking, and physical health (SIRS). Moreover, being
a smoker was associated with a 61% increased risk of dying and each standard deviation
increase in SIRS predicted a 29% increased risk of dying.

Discussion

There are two main conclusions from the current study. First, the contrast/comparison of
trait versus facet for openness provides evidence that more narrowly focused facets, as
opposed to broad traits, can lead to more accurate predictions of key health outcomes (in this
case, mortality) and can thus deepen our understanding of the personality—health
relationship. If we had not investigated the facets underlying the Goldberg’s Openness
Scale, we would have concluded openness was not significantly related to mortality risk.
Indeed, it may be the case that certain facets of traits are related to health processes such is
the case with the hostility facet of the Type A behavior pattern (Barefoot et al., 1983).
Future investigations into facets will sharpen our understanding of how personality traits
influence health and ultimately, mortality.

The second important finding is that higher levels of creativity in this sample of older men
predicted a reduced risk of dying over the 18-year study follow-up. Two prior studies hinted
at the value of openness facets in predicting mortality and other health outcomes (e.g.,
Jonassaint et al., 2007; Swan & Carmelli, 1996). However, this was the first study to
demonstrate the efficacy of facets over a long-term (18 year) mortality follow-up in a large
community dwelling sample. Moreover, creativity predicted mortality risk above and
beyond age, education, smoking, and health status.

The current findings are intriguing given that both overall openness and the intellect facet
did not predict mortality but the creativity facet did. From a series of models not presented,
we reversed the order of variable entry and included the personality predictors first before
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adding the covariates (age and education). In these unadjusted models, both trait openness
and Intellect did predict mortality, but once age was entered, the personality effects were
rendered nonsignificant. It appears that age explains why trait openness and Intellect facet
predicts mortality. As individuals age, they generally decrease in trait openness, which is
reflected in the correlational findings in Table 2. However, the two facets have very
different correlations with age. Intellect is correlated (.17) with age, whereas creativity is
only slightly but negatively correlated (-.04). Age of course is strongly predictive of
mortality risk, and the differences between these two correlations could be why creativity
predicts and Intellect does not. Intellect tends to rise with age (or at least is higher in older
cohorts) and thus its association with mortality may be spurious and simply due to its
relationship with age. However this is not the case with creativity which is basically
unrelated to age.

In addition, creativity predicted mortality regardless of level of education and SIRS ratings.
The main question remaining is why creativity would predict mortality risk. First, the low
correlation between creativity and age suggests creativity levels in this sample of older men
are unaffected by age, which is important because there is some indication that certain
aspects of openness such as curiosity may lead to greater adaptive responses to the
challenges associated with aging (Swan & Carmelli, 1996). When life stressors or unique
problems arise in the lives of older adults, those creative and curious individuals may have
the advantage of being inquisitive and more willing to try new approaches to stress
management or health care (Costa & McCrae, 1990), which parallels the Jonassaint et al.
(2007) finding that a similar facet to curiosity, openness to actions, was related to longevity.
Specifically, individuals scoring lower on the openness to actions facet may have a reduced
capacity to adapt effectively to health events or life events, or to accept changes in their lives
or environment.

Creativity not only can potentially enable people of any age to adapt better to life
circumstances, but also has particular salience for older adults. It may confer on them an
ability to better confront the problems associated with increasing age and declining health,
and may have important effects on slowing cognitive aging. Indeed, diminished curiosity in
old age is related to pathological aging of the central nervous system (Daffner, Scinto,
Weintraub, Guinessey, & Mesulam, 1994). Creative and curious individuals likely engage in
a lifetime of intellectual and divergent thinking abilities even into old age, which may
ultimately allow them to retain or even discover new approaches to adapt to life’s challenges
(McCrae, 1987). Compelling longitudinal evidence also exists that maintaining an
intellectually engaged lifestyle promotes more successful cognitive aging and even reduced
risk of developing Alzheimer’s disease (Hertzog, Krammer, Wilson, & Lindenberger, 2009).

Although to our knowledge there is no empirical evidence connecting creativity to
physiological mechanisms, another hypothesis states that higher levels of general trait
openness act as a buffer from stress through physiological reactivity. As noted earlier,
Williams et al. (2009) found that young adults who scored higher on openness had lower
blood-pressure reactivity, increased respiratory sinus arrhythmia, and modest increases in
positive affect when exposed to a laboratory-induced stressor. Likewise, Jonassaint et al.
(2007) found that when adults were subjected to a laboratory mental stressor, Black
individuals scoring higher on openness (as well as Aesthetics, Feelings, and Ideas facets)
had lower levels of c-reactive protein (CRP), with higher CRP levels being indicative of
several health problems (e.g., diabetes, hypertension). Taylor et al. (2009) also found a
negative relationship between openness and blood pressure, which partially mediated the
relationship between openness and mortality. It appears there is some underlying connection
between openness and stress reactivity.
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Overall, these above mentioned mechanisms are hypothetical in nature, clearly setting the
stage for future direct tests of mechanisms or mediators between openness, specific facets,
and health outcomes over the life course. The current study does, however, provide direct
evidence that creativity is a predictor of longevity even at advanced ages, and that the effect
is not trivial. For illustration, using the hazard rates from our models we can approximate
that a standard deviation change in creativity is approximately equal to a standard deviation
increase in age (8 years). Thus, a person who was one standard deviation higher than another
on creativity would be analogous to comparing individuals 8 years apart in age. In a sample
of older adults, the effect of 8 years on health is quite consequential. Otherwise said,
individuals scoring higher on the more creative aspects of openness have a health advantage
over those scoring lower on this facet. This study provides a framework for examining
openness and facets as a predictor of declining health, as well as a possible target for
intervention. Preliminary intervention studies in older adults show the feasibility of
changing levels of openness through cognitive training (Jackson, Hill, Payne, Roberts, &
Stine-Morrow, in press), but it is yet to be seen if these changes are retained and lead to
more positive health changes.

Limitations

Goldberg’s (1992) adjective markers were originally developed to measure an overall
dimension of openness and not to differentiate among underlying facets. Thus, the
exploratory nature of the factor analysis performed in the current study needs to be
replicated in future studies. Mroczek et al. (1998) validated the use of this measure to
capture the Big Five in this sample of older adults by means of ipsatization to reduce
multicollinearity, but it is not certain whether this influenced the factorability of this
measure. Specifically, not all adjectives significantly loaded on the two facets extracted.
This may be partly due to the high degree of multicolinearity among the adjectives and the
unipolar format of the personality measure.

A second limitation is the possibility that levels of openness or facets may have changed, at
least for some individuals, during the 18-year follow-up. Thus, in the years immediately
preceding death, openness or its facets may have been higher or lower for some people than
it was at the 1990-1991 measurement. This raises intriguing possibilities regarding the role
of trait change in predicting mortality (e.g., Mroczek & Spiro, 2007; Turiano et al., 2012)
but multiple waves of data using this personality measure is not available in the NAS.

A final limitation is the generalizability of findings because the current investigation did not
include women. The NAS began in the 1960’s when women were not initially recruited for
the study. In addition, the sample is more than 90% White, thus further limiting the
generalizability of our findings. Future investigations should investigate possible gender and
ethnic differences in personality and mortality risk.

Conclusions

The current study demonstrated that a specific facet of openness, creativity, predicted long
term mortality risk over an 18-year follow-up period. More importantly, this effect remained
after controlling for age, education, smoking status, and health status. This is one of the
longest mortality follow-up involving openness and its facets. Using personality to predict
future health, especially mortality, provides an innovative and easy way to detect disparities
in health.

Future work should attempt to replicate these findings and to determine why creativity
confers a protective effect. If higher levels of creativity do influence stress reactivity or
cognitive processes in old age, then targeting this aspect of personality for intervention

J Aging Health. Author manuscript; available in PMC 2013 May 09.
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would be worthwhile. The current study not only provides the foundation for uncovering
why creativity is important in the lives of older adults, but it also suggests that personality
facet level analysis may be a more precise tool in understanding how personality influences
health. Overall, promoting creativity throughout the life course, and especially at older ages,
may delay the cognitive and physical health declines associated with normative aging.

Acknowledgments

Funding

The authors disclosed receipt of the following financial support for the research, authorship, and/or publication of
this article: This work was supported by grants from the National Institute on Aging (T32-AG025671, R01-
AG18436), Purdue University Center on Aging and the Life Course, and by a Merit Review and a Research Career
Scientist award from the Clinical Sciences Research and Development Service of the U.S. Department of Veterans
Affairs. The VA Normative Aging Study is supported by the Cooperative Studies Program/ERIC, U.S. Department
of Veterans Affairs, and is a research component of the Massachusetts Veterans Epidemiology Research and
Information Center. The views expressed in this article are those of the authors and do not necessarily represent the
views of the U.S. Department of Veterans Affairs.

References

Ashton MC, Jackson DN, Paunonen SV, Helmes E, Rothstein MG. The criterion validity of broad
factor scales versus specific facet scales. Journal of Research in Personality. 1995; 29:432-442.
Barefoot JC, Dahlstrom WG, Williams RB. Hostility, CHD incidence, and total mortality: A 25-year

follow-up study of 255 physicians. Psychosomatic Medicine. 1983; 45:59-63. [PubMed: 6844529]

Bogg T, Roberts BW. Conscientiousness and health-related behaviors: A meta-analysis of the leading
behavioral contributors to mortality. Psychological Bulletin. 2004; 130:887-919. [PubMed:
15535742]

Bossé R, Aldwin CM, Levenson ML, Ekerdt DJ. Mental health differences among retirees and
workers: Findings from the Normative Aging Study. Psychology and Aging. 1987; 2:383-389.
[PubMed: 3268232]

Bossé, R.; Ekerdt, D.; Silbert, J. The veteran’s administration normative aging study. In: Mednick,
SA.; Harway, M.; Finello, KM., editors. Handbook of longitudinal research: Teenage and adult
cohorts. New York, NY: Praeger; 1984. p. 273-289.

Caspi A, Roberts BW, Shiner RL. Personality development: Stability and change. Annual Review of
Psychology. 2005; 56:453-484.

Christensen AJ, Ehlers SL, Wiebe JS, Moran PJ, Raichle K, Ferneyhough K, Lawton WJ. Patient
personality and mortality: A 4-year prospective examination of chronic renal insufficiency. Health
Psychology. 2002; 21:315-320. [PubMed: 12090673]

Costa PT, McCrae RR. Personality disorders and the five-factor model of personality. Journal of
Personality Disorders. 1990; 4:362-371.

Costa, PT., Jr; McCrae, RR. Revised NEO Personality Inventory (NEO-PI-R) and NEO Five-Factor
Inventory (NEO-FFI) manual. Odessa, FL: Psychological Assessment Resources; 1992.

Cox DR. Regression models and life tables. Journal of the Royal Statistical Society. 1972; 34:187—

220.

Daffner KR, Scinto LF, Weintraub S, Guinessey J, Mesulam MM. The impact of aging on curiosity as
measured by exploratory eye movements. Archives of Neurology. 1994; 51:368-376. [PubMed:
8155014]

Deary 1J, Batty GD, Pattie A, Gale CR. More intelligent, more dependable children live longer. A 55-
year longitudinal study of a representative sample of the Scottish nation. Psychological Science.
2008; 19:874-880. [PubMed: 18947352]

Dembroski TM, MacDougall JM, Costa PT, Grandits GA. Components of hostility as predictors of
sudden death and myocardial infarction in the Multiple Risk Factor Intervention trial.
Psychosomatic Medicine. 1989; 51:514-522. [PubMed: 2678209]

J Aging Health. Author manuscript; available in PMC 2013 May 09.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Turiano et al.

Page 11

Friedman M, Rosenman RH. Associaiton of a specific overt behavior pattern with increases in blood
cholesterol, blood clotting time, incidence of arcus senilis and clinical coronary artery disease.
Journal of American Medical Association. 1959; 169:1286-1296.

Goldberg LR. The development of markers for the big-five factor structure. Psychological Assessment.
1992; 4:26-42.

Gorsuch, RL. Factor analysis. 2. Hillsdale, NJ: Lawrence Erlbaum; 1983.

Gottfredson LS, Deary 1J. Intelligence predicts health and longevity, but why? Current Directions in
Psychological Science. 2004; 13:1-4.

Grucza RA, Goldberg LR. The comparative validity of 11 modern personality inventories: Predictions
of behavioral acts, informant reports, and clinical indicators. Journal of Personality Assessment.
2007; 89:167-187. [PubMed: 17764394]

Hampson, SE.; Friedman, HS. Personality and health: A lifespan perspective. In: John, OP.; Robins,
R.; Pervin, L., editors. The handbook of personality. 3. New York, NY: Guilford; 2008. p.
770-794.

Hecker MH, Chesney MA, Black GW, Frautchi N. Coronary-prone behaviors in the Western
Collaborative Group Study. Psychosomatic Medicine. 1988; 50:153-164. [PubMed: 3375405]

Hertzog C, Krammer AF, Wilson RS, Lindenberger U. Enrichment effects on adult cognitive
development. Psychological Science in the Public Interest. 2009; 9:1-65.

lwasa H, Masui Y, Gondo Y, Inagaki H, Kawaai C, Suzuki T. Personality and all-cause mortality
among older adult dwelling in a Japanese community: A five-year population-based prospective
cohort study. American Journal of Geriatric Psychiatry. 2008; 16:399-405. [PubMed: 18403571]

Jackson JJ, Hill PL, Payne B, Roberts BW, Stine-Morrow EAL. Can an old dog learn (and want to
experience) new tricks? Cognitive training increases openness to experience in older adults.
Psychology and Aging. (in press).

Jonassaint CR, Boyle SH, Williams RB, Mark DB, Siegler IC, Barefoot JC. Facets of openness predict
mortality in patients with cardiac disease. Psychosomatic Medicine. 2007; 69:319-322. [PubMed:
17510289]

Kaiser HF. An index of factorial simplicity. Psychometrika. 1974; 39:31-36.

Matthews KA, Gump BB, Harris KF, Haney TL, Barefoot JC. Hostile behaviors predict cardiovascular
mortality among men enrolled in the multiple Risk Factors Intervention Trial. Circulation. 2004;
109:66-70. [PubMed: 14662707]

Maier H, Smith J. Psychological predictors of mortality in old age. Journal of Gerontology:
Psychological Sciences. 1999; 54B:44-54.

McAdams DP. The five-factor model of personality: A critical appraisal. Journal of Personality. 1992;
60:328-361.

McCrae RR. Creativity, divergent thinking, and openness to expereince. Journal of Personality and
Social Psychology. 1987; 52:1258-1265.

Mroczek DK, Spiro A. Personality change influences mortality in older men. Psychological Science.
2007; 18:371-376. [PubMed: 17576273]

Mroczek DK, Ozer DJ, Spiro A I11, Kaiser RT. Evaluating a measure of the five-factor model of
personality. Assessment. 1998; 5:287-301. [PubMed: 9728035]

Oswald LM, Zandi P, Nestadt G, Potash JB, Kalaydijan AE, Wand GS. Relationship between cortisol
response to stress and personality. Neuropsy-chopharmacology. 2006; 31:1583-1591.

Paunonen SV, Ashton MC. Big five factors and facets and the prediction of behavior. Journal of
Personality and Social Psychology. 2001; 81:524-539. [PubMed: 11554651]

Paunonen SV, Haddock G, Forsterling F, Keinonen M. Broad versus narrow personality measures and
the prediction of behavior across cultures. European Journal of Personality. 2003; 17:413-433.

Rosenman RH, Chesney MA. The relationship of Type A behavior pattern to coronary heart disease.
Activitas Nervosa Superior. 1980; 22:1-45. [PubMed: 6992493]

Spiro A 11, Schnurr P, Aldwin CM. Combat-related posttraumatic stress disorder symptoms in older
men. Psychology and Aging. 1994; 9:17-26. [PubMed: 8185864]

Swan GE, Carmelli D. Curiosity and mortality in aging adults: A 5-year follow-up of the Western
collaborative group study. Psychology and Aging. 1996; 11:449-453. [PubMed: 8893314]

J Aging Health. Author manuscript; available in PMC 2013 May 09.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Turiano et al.

Page 12

Taylor MD, Whiteman MC, Fowkes GR, Lee AJ, Allerhand M, Deary 1J. Five factor model
personality traits and all-cause mortality in the Edinburgh artery study cohort. Psychosomatic
Medicine. 2009; 71:1-11. [PubMed: 19124618]

Turiano NA, Pitzer L, Armour C, Karlamangla A, Ryff CD, Mroczek DK. Personality trait level and
change as predictors of health outcomes: Findings from a National Study of Americans. Journals
of Gerontology: Psychological Sciences. 2012; 67(1):4-12.

Weiss A, Costa PT Jr. Domain and facet personality predictors of all-cause mortality among Medicare
patients aged 65 to 100. Psychosomatic Medicine. 2005; 67:724-733. [PubMed: 16204430]

Williams JE, Nieto FJ, Sanford CP, Couper DJ, Tyroler HA. The association between trait anger and
incident stroke risk: The Atherosclerosis Risk in Communities (ARIC) Study. Stroke. 2002;
33:13-20. [PubMed: 11779882]

Williams PG, Rau HK, Cribbet MR, Gunn HE. Openness to experience and stress regulation. Journal
of Research in Personality. 2009; 43:777-784.

Wilson RS, Mendes de Leon CF, Bienas JL, Evans DA, Bennett DA. Personality and mortality in old
age. Journal of Gerontology: Psychological Sciences. 2004; 59:110-116.

Wyler AR, Masuda M, Holmes TH. The Seriousness of IlIness Rating scale. Journal of Psychosomatic
Research. 1968; 11:363-374. [PubMed: 5650597]

Wyler AR, Masuda M, Holmes TH. The Seriousness Of Iliness Rating Scale: Reproducibility. Journal
of Psychosomatic Research. 1970; 14:59-64. [PubMed: 5441922]

J Aging Health. Author manuscript; available in PMC 2013 May 09.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Turiano et al.

Table 1

Summary of Exploratory Factor Analysis Results for Openness

Factor loadings

Item Intellect Creativity
Unintelligent -.82 -.12
Unintellectual -81 -.09
Unreflective -.68 -.06
Uninquisitive -.62 -.07
Intellectual .55 .07
Bright 54 .05
Unsophisticated -54 -.01
Introspective 45 .04
Creative .02 .83
Imaginative .28 .59
Atrtistic A1 .57
Innovative .30 .36
Uncreative -.26 -.35
Complex .34 .02
Unimaginative -.34 -31
Shallow -.33 -12
Deep 31 .04
Philosophical .29 .03
Simple -.24 -.05
Imperceptive =12 -.01
Eigenvalues 5.59 1.04

Note: Factor loadings > 0.35 appear in bold.
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Table 3

Survival Models for Trait Openness Predicting Mortality Risk

Model 1 Model 2 Model 3
Predictors Hazard ratio (CI) Hazard ratio (Cl) Hazard ratio (Cl)
Age 1.11[1.10,1.1217 1.11[1.10,1.1217 1.11[1.10,1.13] "
Education 0.97 [0.92, 1.02] 0.97 [0.92, 1.02] 0.99 [0.93, 1.04]
Openness 0.92 [0.84, 1.01] 0.95 [0.86, 1.06]

Current smoker
SIRS health

-2 log
AIC

157 [1.14, 2191

*

1.29[1.17, 1.42] ™"
7264.00 6573.45 4669.15
7266.00 6579.45 4679.15

Notes: /= 1,351; SIRS = Seriousness of IlIness Rating Scale; AIC = Aikaike’s Information Criterion; Cl = Confidence Interval.

< .05

Aok

p<.0L

*okoA

p<.001.
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Table 4
Survival Models for Intellect Predicting Mortality Risk

Model 1 Model 2 Model 3
Predictors Hazard ratio (CI) Hazard ratio (CI) Hazard ratio (ClI)
Age 1.11[1.10,1.12177F  1.11[1.10,1.12]7"° 1.12[1.11, 1.13]7
Education 0.97 [0.92, 1.02] 0.97 [0.92, 1.02] 0.97 [0.93, 1.04]
Intellect 1.01[0.92, 1.11] 1.08 [0.97, 1.22]
Creativity 0.92[0.85,0.99]°  0.88[0.80,0.97]™
Current smoker 1.61[1.16, 2.23]
SIRS health 129 [117, 1.43]
-2 log 7563.66 6852.89 4838.86
AlC 7567.66 6860.89 4850.86

Notes: V= 1,351; SIRS = Seriousness of Iliness Rating Scale; AIC = Aikaike’s Information Criterion; Cl = Confidence Interval.

*
< 05

Ak
p<.0L.

HokA

p<.001.
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