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Abstract

Frailty is a prevalent geriatric syndrome. Little is known about the psychological factors associated
with this syndrome. Based on four large samples of older adults aged from 65 to 104 years old, the
present study examined whether personality traits are related to frailty. High neuroticism, low
conscientiousness, low extraversion, low openness and low agreeableness were related to higher
frailty across samples. Longitudinal analysis conducted in one sample revealed that high
neuroticism was associated with worsening frailty over an 8-year period. Higher frailty at baseline
and over time was related to maladaptive personality changes. This study extends existing
knowledge on the link between personality and health in older adults, by identifying the
personality traits associated with frailty, a complex geriatric syndrome.
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Frailty is a heterogeneous geriatric syndrome characterized by decreased physiological
reserve and higher vulnerability to stressors (Fried et al., 2001). The core components of
frailty include impaired physical function, such as slower gait speed and less strength,
metabolic dysfunction that results in loss of muscle mass, and fatigue, low energy, and
exhaustion (Buchman, Schneider, Leurgans, & Bennett, 2008; Fried et al., 2001). The
prevalence of this syndrome increases with age, with up to half of individuals over 85
estimated as frail (Clegg, Young, Lliffe, Rikkert, & Rockwood, 2013). Individuals with
frailty are at a greater risk of falls (Ensrud et al., 2007), limitations in activities of daily
living (Nourhashémi et al., 2001), steeper cognitive decline (Boyle, Buchman, Wilson,
Leurgans, & Bennett, 2010), Alzheimer’s disease (Buchman, Boyle, Wilson, Tang, &
Bennett, 2007; Buchman et al., 2008) and mortality (Buchman, Wilson, Bienias, & Bennett,
2009). Given these implications, the identification of factors associated with this syndrome
is of crucial importance. Most attention has been directed toward the biological processes
involved in frailty (Buchman et al., 2008; Buchman et al., 2014); less is known about how
psychological variables are associated with it. There is, however, some evidence that links

"Correspondence concerning this article should be addressed to Yannick Stephan, EA 4556 Dynamic of Human Abilities and Health
Behaviors, University of Montpellier, UFRSTAPS, 700, Avenue du Pic St Loup, 34090 Montpellier, France.
yannick.stephan@umontpellier.fr.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stephan et al.

Page 2

frailty or its components with psychological factors, such as positive affect, psychological
well-being, and perceived control (e.g., Gale, Cooper, Deary, & Sayer, 2014; Infurna &
Gerstorf, 2014; Park-Lee, Fredman, Hochberg, & Faulkner, 2009). Building on these
findings, the present study examined whether personality traits are associated with an index
of frailty.

Theoretical models of personality and health recognize that concurrent associations are
likely the result of reciprocal relations between personality and health-related factors, such
as frailty. To better identify the temporal relation between personality and frailty, we used
longitudinal data to test whether (a) personality traits are risk factors for the incidence or
worsening of frailty and (b) whether frailty predicts change in personality. The identification
of the personality traits that are risk factors for frailty may inform about the characteristics
of vulnerable individuals and may guide tailored risk-reducing interventions and behavioral
programs. In addition, the association between frailty and change in personality in the very
old is relevant to developmental theories of personality and can advance knowledge on the
factors that are associated with personality trajectories in the later part of life.

According to the Five Factor Model (Digman, 1990), personality is defined by five traits:
Neuroticism (the tendency to experience distress and anxiety), extraversion (the tendency to
experience positive emotions and to be sociable), openness to experience (the tendency to be
curious and to entertain new ideas), agreeableness (the tendency to be altruistic and
cooperative) and conscientiousness (the tendency to be disciplined and thoughtful). Among
these traits, high neuroticism and low conscientiousness have been robustly related to
vulnerability to age-related declines in health (Canada, Stephan, Jaconelli, & Duberstein,
2016; Chapman, Duberstein, & Lyness, 2007; Suchy, Williams, Kraybill, Franchow, &
Butner, 2010; Terracciano, Stephan, Luchetti, Gonzalez-Rothi, & Sutin, in press).
Individuals with this personality profile have more functional limitations and steeper
declines in physical functioning in old age (Canada et al., 2016 ; Krueger, Wilson, Shah,
Tang, & Bennett, 2006 ; Terracciano et al., in press) and have less energy (Terracciano et al.,
2013). Furthermore, high neuroticism has been related to being underweight (Terracciano et
al., 2009). High neuroticism and low conscientiousness are also related to health-risk
behaviors, such as smoking (Hakulinen et al., 2015) and physical inactivity and sedentary
behavior (Rhodes & Smith, 2006; Sutin et al., 2016), as well as biological dysfunction
(Luchetti, Barkley, Stephan, Terracciano, & Sutin, 2014; Stephan, Sutin, Luchetti, &
Terracciano, 2016), that increase the risk of frailty in old age (Hubbard, O’Mahony, Savva,
Calver, & Woodhouse, 2009; Kojima, lliffe, & Walters, 2015; Peterson et al., 2009).

Despite mixed evidence for the association with morbidity and mortality (e.g., Jokela et al.,
2013; Sutin, Zonderman, Ferrucci, & Terracciano, 2013), extraversion and openness may be
potential correlates of frailty. Individuals who score lower on Extraversion and Openness,
for example, are less likely to be physically active (Sutin et al., 2016), less energetic, and
have lower cardiorespiratory fitness (Terracciano et al., 2013; Terracciano et al., in press).
They are also more likely to experience functional limitations (Buchman et al., 2013; Tolea
etal., 2012) and are more likely to suffer from greater disease burden in old age (Weston,
Hill, & Jackson, 2015) compared to their more extraverted and open counterparts. In
addition, low openness and extraversion have been associated with inflammation (Luchetti et
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al., 2014) and physiological dysregulation (Stephan et al., 2016), respectively. These
behavioral, health, and biological factors may lead to a higher risk of frailty in old age.

The objective of the present study was to test the association between the five major
dimensions of personality and a frailty index in four large cohorts of older adults. Higher
neuroticism and lower conscientiousness, extraversion, and openness were hypothesized to
be related to greater frailty when measured concurrently. With longitudinal data from one of
the cohorts, we also tested whether higher neuroticism and lower conscientiousness were
related to increased frailty over an eight-year follow-up. These hypotheses were tested while
controlling for demographic factors.

We conducted additional analyses to better understand the relation between personality and
frailty. First, to examine whether the associations between personality and frailty were due
to specific behaviors, we tested whether the association between personality and frailty
persisted when controlling for smoking and physical activity. Second, consistent with some
recent reports of healthy neuroticism (i.e., a beneficial effect of neuroticism on health-related
outcomes when conscientiousness is high) (Turiano, Mroczek, Moynihan, & Chapman,
2013; Weston & Jackson, 2015), we tested for an interaction between neuroticism and
conscientiousness on frailty. In addition, recent research revealed that age moderates the
relation between personality and physical functioning, with stronger associations observed
in old age (Canada et al., 2016). Therefore, we further examined whether the association
between personality and frailty was moderated by age. Finally, to further test the robustness
of the association between personality and frailty, we conducted sensitivity analyses in
which the frailty index was computed without Body Mass Index (BMI) and by using a
categorical instead of continuous measure of frailty.

In the longitudinal study, we also examined whether frailty was associated with the rate of
change in personality. Higher disease burden, physiological dysregulation and performance
based indicators of poor physical functioning have been related to maladaptive personality
trajectories, such as relatively higher neuroticism and lower conscientiousness, extraversion,
agreeableness and openness over time (Jokela, Hakulinen, Singh-Manoux, & Kiviméki,
2014; Méttus, Johnson, Starr, & Deary, 2012; Mueller et al., in press; Stephan et al., 2016;
Sutin et al., 2013). Therefore, based on these studies, higher level of and changes in frailty
were expected to be associated with relatively higher neuroticism, and lower
conscientiousness, extraversion, openness and agreeableness over time.

Method

Participants

Participants were drawn from the Wisconsin Longitudinal Study graduate (WLSG) sample,
the Wisconsin Longitudinal Study Sibling (WLSS) sample, the National Health and Aging
Trends Survey (NHATS), and the Health and Retirement Study (HRS). We only consider
participants over 65 years old because the incidence of frailty increases in old age and is rare
in younger individuals. Furthermore, in the NHATS and the HRS, frailty measures were
available only for individuals aged 65 years and older.
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The WLS is a study of 10317 participants who were born between 1937 and 1940 and who
graduated from Wisconsin high schools in 1957. In addition to this main sample of high
school graduates, the WLS has also collected data on a selected sibling of some of the
graduates. The WLS sample is broadly representative of older, white, non-Hispanic
Americans who have completed at least a high school education. The present study used
data collected in 2011. Complete data on both personality and frailty components (i.e.
walking speed, grip strength, BMI and fatigue), were obtained from 4138 individuals in the
WLSG and from 1696 participants in the WLSS (see Table 1).

The NHATS is a nationally representative prospective cohort study of Medicare enrollees
aged 65 years and older. Participants were first interviewed in 2011 and are re-interviewed
annually (Kasper & Freedman, 2014). Frailty components were assessed at each wave;
personality was first assessed in 2013 for one-third of the sample, and in 2014 for the second
third. Data from these two waves were combined and used for the present study. The
analyzed sample was composed of 2026 individuals aged 67 to 103 years who provided
complete data on demographic, personality and frailty components (see Table 1).

The HRS is a nationally representative longitudinal study of adults aged 50 years and older.
Starting in 2006, HRS implemented an enhanced face-to-face interview that included a
psychosocial questionnaire with personality items, and measures of walking speed, grip
strength, height, weight, and fatigue. Walking speed was measured only among respondents
aged 65 years or older (Crimmins et al., 2013). Therefore, the study sample was composed
of 3117 participants aged 65 years and older who provided complete data on measures of
interest in 2006 (see Table 1). In addition, follow-up measures of frailty were available in the
HRS (these measures were not available in the follow-up of the other three studies). Of the
participants who had data at baseline, 1586 individuals also completed the frailty measures
in 2014. This sample was used to examine the relation between personality and changes in
frailty over time. The HRS also provided personality data at follow-up, which made it
possible to examine the link between frailty and change in personality. Of the initial sample
of 3117 individuals with complete data on frailty and personality at baseline, 1535 had
complete personality data at follow-up, and 1294 had both frailty and personality data in
2014. Attrition analysis and descriptive statistics for the three longitudinal samples are
presented in supplemental material (Table S1).

Personality—In the HRS, the Midlife Development Inventory (MIDI; Lachman & Weaver,
1997) was used to measure personality using 26 adjectives that assessed Neuroticism
Extraversion, Openness, Agreeableness, and Conscientiousness. Participants were asked
how much each adjective described themselves on a scale ranging from 1 (not at ally to 4 (a
lob). A shorter 10-item version of the MIDI was used in the NHATS, with each trait assessed
with two adjectives on the same 4-point scale. A 29-item version of the Big Five Inventory
(John, Donahue, & Kentle, 1991) was used in the WLSS and WLSG. Participants were
asked whether they agreed or disagreed with descriptive statements that assess the five traits
using a 6-point rating scale, ranging from 1 (disagree strongly) to 6 (agree strongly).
Cronbach alphas ranged from .58 (openness) to .76 (extraversion) in the WLSS, from .61
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(openness) to .75 (extraversion and neuroticism) in the WLSG, and from .65
(conscientiousness) to .78 (openness and agreeableness) in the HRS.

Frailty—In each sample, a composite measure of frailty was computed as in previous
research (Boyle et al., 2010; Bushman et al., 2008, 2009, 2014). This measure included
walking speed, grip strength, body composition, and fatigue (see Bushman et al., 2009).
Walking speed was measured using a timed walk of 3 meters in the NHATS and 2.50 meters
in the HRS and the WLS. Handgrip strength was measured in kilograms using a
dynamometer. Two trials were recorded for each hand in the HRS and for the dominant hand
in the WLS and the NHATS. The best performance across all trials was used for both
walking speed and grip strength. Body mass index (BMI) was based on self-reported
measures of height and weight in the NHATS and staff-assessed measurements in the HRS
and the WLS. Consistent with prior studies (Bushman et al., 2008, 2009, 2014), fatigue was
assessed using two questions from the Center for Epidemiologic Studies-Depression (CES-
D) scale in the WLS and the HRS. In the WLS, the two questions asked on how many days
during the last week individuals felt that everything they did was an effort and whether they
could not get going. Answers ranged from 0 for none to 7 for everyday in the past week.
These responses were recoded to 0 for none and 1 for at least one day in the past week. The
same items were used in the HRS, except that individuals were asked whether or not they
had experienced these symptoms much of the time in the past week, using a yes/no format.
In the WLS and the HRS, answers were summed to give a fatigue score, ranging from 0 to 2.
In the NHATS, participants were asked whether they had low energy or were easily
exhausted during the last month using a yes/no format single item.

Frailty scores were computed based on validated methodology from previous research
(Boyle et al., 2010; Bushman et al., 2008, 2009, 2014). Specifically, raw scores from
walking speed, grip strength, and BMI were reversed so that higher values indicated poorer
performance and lower body mass. The scores of each component were then z-scored and
summed to give a frailty index; higher scores indicated higher frailty. In the HRS, the same
procedure was followed for computing frailty at follow-up. Raw scores were standardized
using baseline mean and SD of frailty. The test-retest correlation between the index at
baseline and follow-up was .62 (p <.001).

Covariates—Age (in years), sex (coded as 1 for men and 0 for women), and educational
level were included as covariates. Education was measured on a scale ranging from 1 (Mo
schooling completed) to 9 (Master’s, professional or doctoral degree) in the NHATS,
whereas it was reported in years in the WLS and the HRS. Race (coded as 1 for black and 0
for other) and ethnicity (coded as 1 for Hispanic and 0 for not Hispanic) were also controlled
for in the HRS and the NHATS. In additional analysis, physical activity and smoking were
included as covariates. Physical activity was assessed with items on the frequency and/or
quantity of moderate and/or vigorous physical activity. In the WLSG, the WLSS and the
NHATS, smoking was coded as 1 (current smoker) and 0 (never/former smoker), whereas it
was coded as 1 (current/former smoker) and O (never smoker) in the HRS.
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Data analysis

Results

Regression analyses were conducted to examine the association between personality traits
and frailty. In each sample, frailty was regressed on personality, controlling for the
demographic factors. Separate analyses were conducted for each trait and with all traits
entered simultaneously in the same analysis. In each sample, personality traits were z-
scored. To provide a quantitative synthesis of the findings across the four samples, we
combined the effect estimates from each study in a random-effects meta-analysis, a
conservative approach compared to a fixed-effect meta-analysis. Heterogeneity was assessed
with the Q statistic. The meta-analysis was performed using the Comprehensive Meta-
Analysis software. In additional analyses, we tested whether age moderated the personality-
frailty association, whether there was an interaction between neuroticism and
conscientiousness, and whether the associations remained significant after adjusting for
physical activity and smoking and with an alternate operationalization of frailty.

Regression analyses were conducted in the HRS predicting follow-up frailty from baseline
personality, controlling for demographic factors and baseline frailty. In the analysis, each
trait was examined separately and then simultaneously. Regression was also used to test
whether baseline frailty was associated with change in personality. Each trait at follow-up
was predicted from baseline frailty, controlling for age, sex, race, ethnicity, and baseline
personality. Finally, the relation between change in frailty and change in personality traits
was examined using partial correlations between residual change scores for frailty and each
personality trait, controlling for the covariates.

Descriptive statistics for the four samples are presented in Table 1. As expected, the results
suggested that higher neuroticism and lower conscientiousness, extraversion and openness
were related to higher frailty, controlling for the demographic factors (Table 2). This pattern
was found in all samples except in the NHATS, where no association was found between
conscientiousness and the frailty index. Lower agreeableness was also associated with
higher frailty in all samples (Table 2). The associations were generally stronger in the WLS
samples and weaker in the NHATS. The meta-analysis confirmed that higher neuroticism
and lower conscientiousness, extraversion, openness and agreeableness were associated with
higher frailty (see Table 2).

We conducted several additional analyses to further evaluate the concurrent association
between personality and frailty. First, we tested regression models with the five traits entered
simultaneously to evaluate to what extent the association of each trait with frailty was
independent from the other personality traits. We found that higher neuroticism, lower
extraversion and lower conscientiousness were consistently associated with higher frailty in
the WLSG, the WLSS, and the HRS, whereas only neuroticism remained a significant
predictor in the NHATS (see supplemental Table S2). Second, we tested and found that the
associations between personality and frailty remained significant across the four samples
when physical activity and smoking were included as additional covariates (see
Supplemental Tables S3-S6). Third, we examined whether there was an interaction between
neuroticism and conscientiousness in predicting frailty. A significant interaction emerged
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only in the HRS (Binteraction= —-03, p<.05). However, in contrast to the idea of healthy
neuroticism (Turiano et al., 2013; Weston & Jackson, 2015), we found that the association
between neuroticism and higher frailty is slightly reduced when conscientiousness is high.
No significant interaction was found in the other samples. Fourth, we tested age as a
moderator and found that the relation between lower extraversion and higher frailty was
more pronounced among older individuals in the HRS (Binteraction= —-03, p<.05), whereas it
was stronger among younger individuals in the NHATS (Binteraction= -04, p<.05). Age did
not moderate any of the other relations between personality and frailty. Fifth, we tested
whether the association between personality and frailty changed when BMI was excluded
from the index. The overall pattern of associations remained mostly unchanged in the four
samples, with some notable exceptions: conscientiousness became a significant predictor of
frailty in both the NHATS and the HRS. Higher conscientiousness was related to lower
frailty in the NHATS (8= -.06, p<.01) and to a steeper decline in frailty over time in the
HRS (8= -.07, p<.001) and extraversion and agreeableness were no longer associated
significantly with frailty in the NHATS when BMI was excluded from the index. Sixth, in
supplemental analyses we examined whether personality was associated with a categorical
measure of frailty. The overall pattern of results remained unchanged (see supplemental
Tables S7 and S8).

The longitudinal analysis in the HRS indicated that higher baseline neuroticism and lower
baseline extraversion, openness and conscientiousness were prospectively associated with
higher frailty at follow-up (Table 3). Only higher neuroticism was related to an increase in
frailty over the 8-year period in the HRS, controlling for the covariates (Table 3). In contrast
to our expectations, conscientiousness was unrelated to change in frailty. When all traits
were included simultaneously, neuroticism remained associated with higher frailty over
time, indicating that the effect of neuroticism was independent from the other traits.

A final set of analyses examined the link between frailty level and changes and change in
personality. Regression analysis revealed that frailty at baseline was associated with higher
neuroticism and lower agreeableness over time (Table 4). Partial correlations between the
residuals further showed that higher frailty over time was related to increases in neuroticism
and declines in extraversion, openness, agreeableness and conscientiousness over time
(Table 4).

Discussion

Based on data from more than 10,000 individuals aged 65 years and older, the present study
found that personality is related to frailty. All five personality traits were concurrently
associated with frailty, with the most robust evidence found for neuroticism. High
neuroticism was further related to a steeper worsening of frailty over 8 years. The
associations were independent of age, other demographic variables, smoking and physical
inactivity, and were similar across continuous and categorical indices of frailty. In addition,
higher frailty at baseline and over time was associated with maladaptive personality
trajectories over 8 years, with increasing neuroticism and decreasing conscientiousness,
extraversion, openness and agreeableness. As a whole, this study extends current knowledge
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on the relation between personality and health in old age by providing evidence of an
association between personality traits and a highly prevalent geriatric syndrome.

As expected, higher neuroticism and lower conscientiousness, extraversion and openness
were related to concurrent frailty. This finding is consistent with other evidence for links
between a vulnerable personality profile and worse health in old age (Suchy et al., 2010;
Weston et al., 2015) and extends previous studies that found associations with physical
limitations, disability and lower energy among older adults (Canada et al., 2016; Krueger et
al., 2006; Terracciano et al., 2013). The relation between personality traits and frailty may
reflect a lifetime of health-damaging behaviors associated with these traits, such as smoking
and physical inactivity (Hakulinen et al., 2015; Rhodes & Smith, 2006; Sutin et al., 2016).
These risky behaviors may have cumulative consequences across the lifespan that result in
worse physical functioning, mobility limitations, and lower muscle mass in old age.
However, we found that the associations between personality and frailty hold even after
accounting for these health-risk behaviors. Biological processes may also act in this
association. Frailty is characterized by a decline in physiological reserve (Fried et al., 2001),
and high neuroticism and low conscientiousness, extraversion and openness have been
associated with lower cardiorespiratory fitness (Terracciano et al., 2013), more inflammation
(Luchetti et al., 2014 ; Sutin et al., 2010) and greater allostatic load (Stephan et al., 2016).
As a result, more emotionally vulnerable and less conscientious, extraverted and open
individuals may be more at risk of frailty in part because of limited physiological resources.
The present study revealed an unexpected associations between lower agreeableness and
higher frailty. Individuals low in agreeableness are more likely to engage in health-risk
behaviors across the lifespan such as smoking (Terracciano & Costa, 2004) and heavy
alcohol consumption (Hakulinen et al., 2015), which may culminate in higher frailty in old
age. The association between agreeableness and health conditions/outcomes is often mixed,
and more research is needed to confirm the association observed in this study.

Neuroticism was consistently related to frailty across samples in the cross-sectional analyses
and to greater frailty over time in the longitudinal analysis. In contrast, the relation between
conscientiousness and frailty was less consistent. This association was found in three out of
four samples, and conscientiousness was not related to changes in frailty. One explanation
could be related to the use of body composition, including weight loss and low BMI, as one
of the defining criteria of frailty. Lower conscientiousness is related consistently to being
overweight and obese (Allen, Vella, Swann, & Laborde, in press). These differential
relations with specific criteria may explain why the overall frailty-related risk associated
with low conscientiousness, may be lower or less consistent than for higher neuroticism in
this study. Consistent with this hypothesis, additional analyses without BMI included as a
criteria revealed a significant association between conscientiousness and both lower frailty at
baseline in the NHATS (as well as the other three samples) and over time in the HRS.

Frailty could be an intermediate factor that contributes to the relation between personality
and health and longevity in old age. Individuals with frailty tend to have steeper declines in
cognition and are at greater risk of Alzheimer’s disease (Boyle et al. 2010; Buchman et al.,
2007, 2008) and premature mortality (Buchman et al., 2009). Personality traits such as
higher neuroticism and lower conscientiousness are also risk factors for Alzheimer’s disease
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(Terracciano et al., 2014) and mortality (Jokela et al., 2013). Thus, the higher frailty of
individuals higher in neuroticism and lower in conscientiousness could be an intermediate
manifestation of their risk of cognitive decline and mortality.

This study was guided by a dynamic model that hypothesized the bidirectional associations
between personality and frailty. The results of the longitudinal analyses were consistent with
the expectation that frailty may be associated with change in personality. The results
revealed that higher frailty at baseline and over an 8-year period were associated with
maladaptive personality trajectories, characterized by undesirable changes on all five factors.
This relation may operate through physiological, behavioral and health-related pathways.
Frailty is characterized by decreased physiological reserve (Fried et al., 2001), and is related
to higher physiological dysregulation (Gruenewald, Seeman, & Karlamangla, & Sarkisian,
2009). Recent research has found that physiological dysregulation across systems may have
an impact on personality, manifested into a lower propensity to be energetic and enthusiastic,
to be self-disciplined and organized, open to new ideas, and agreeable over time (Stephan et
al., 2016). Further, higher frailty limits activities of daily living (Nourhashémi et al., 2001),
which may foster physical inactivity. A physically inactive lifestyle is associated with lower
extraversion, openness, agreeableness, conscientiousness and higher neuroticism over time
(Allen, Vella, & Laborde, 2015; Stephan, Sutin & Terracciano, 2014). Finally, higher frailty
is associated with higher vulnerability to worse health outcomes (Ensrud et al., 2007) that
have been related to maladaptive personality changes (Jokela et al., 2014; Sutin et al., 2013).
Thus, this study identifies a new health-related factor associated with personality
development in older age. It also contributes to existing knowledge on the implications of
frailty. Indeed, the present study adds personality change to the list of outcomes associated
with higher frailty.

From a clinical perspective, personality assessment could help identify individuals at higher
risk of frailty who may benefit from targeted interventions. Behavioral interventions tailored
to individuals’ personality may increase adherence and frailty risk. Individuals higher in
neuroticism and lower in conscientiousness, extraversion, and openness are more likely to
engage in behaviors that increase risk for frailty, such as physical inactivity and smoking.
Thus, interventions directed toward changing such behaviors may be useful to reduce their
frailty risk, for example through structured supervised physical activity and exercise
programs and smoking cessation interventions. In addition, such programs may also directly
promote the development of more adaptive, resilient personality profiles over time. Indeed, a
physically active lifestyle has been associated with lower neuroticism and higher
extraversion, conscientiousness, agreeableness and openness over time (Allen et al., 2015;
Stephan et al., 2014). Not smoking is related to higher conscientiousness and agreeableness
over time compared to smoking behavior (Allen et al., 2015), and smoking cessation is
related to decreases in neuroticism (Littlefield & Sher, 2012). In turn, it is likely that such
personality changes may be accompanied by lower frailty risk over time. The present
observational study also suggests that reduced frailty may be related to lower neuroticism
and higher conscientiousness, extraversion, openness and agreeableness over time.
Intervention research is now needed to test whether interventions that reduce frailty also lead
to adaptive personality changes. As a whole, the present research can help in the design of
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prevention and treatment options that consider personality differences in an effort to
attenuate loss of autonomy and decline in quality of life in old age.

The present study has several strengths, including the use of four large samples of older
adults and examining both concurrent and prospective associations between personality and
frailty. The large sample sizes provided sufficient power (>80%) to detect even small effect
sizes. Furthermore, supplemental analysis revealed that the overall pattern of findings
remained unchanged across the four samples when using a categorical measure of frailty.
However, there are some limitations that need to be considered. The observational study
design limits the possibility of determining causal relations. Although personality is likely to
be a risk factor for frailty, it is also likely that frailty may cause personality change, as
indicated by the longitudinal findings. It is also possible that the development of frailty and
maladaptive personality change have a shared etiology and are manifestations of a common
pathologic process. In addition, although validated, the measures of personality were very
brief. The internal consistency of some personality scales was relatively low (e.g., .58).
Results for these scales should be interpreted with caution, but internal consistency tends to
be a poor indicator of personality scale validity (McCrae, Kurtz, Yamagata, & Terracciano,
2011). In addition to the issue of reliability, such measures do not allow for a detailed
examination of the personality facets associated with frailty. Finally, the strength of the
association between personality traits and the frailty index is relatively small in absolute
terms. However, frailty is a heterogeneous, complex, and multi-determined syndrome that is
associated with a variety of factors from biological to environmental. Therefore, any
individual factor, including personality, is unlikely to have a strong association with this
composite measure. In addition, personality may be a distal predictor of frailty that acts
through more proximal behavioral and biological processes.

Despite these limitations, the present study provides robust evidence that personality traits
are associated with frailty in old age. In particular, a higher propensity to experience stress
and negative emotions is related to higher concurrent and worsening physical frailty over
time. A reciprocal relation is likely to exist, such that frailty may be manifested in
maladaptive personality change over time. Therefore, this study paves the way for more
research aiming to identify the psychological underpinnings of geriatric conditions.
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Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

Since 1991, the WLS has been supported principally by the National Institute on Aging (AG-9775, AG-21079,
AG-033285, and AG-041868), with additional support from the Vilas Estate Trust, the National Science
Foundation, the Spencer Foundation, and the Graduate School of the University of Wisconsin-Madison. Since 1992,
data have been collected by the University of Wisconsin Survey Center. More information about both WLS samples
and how to access the data can be found here: http://www.ssc.wisc.edu/wlsresearch/. The NHATS is sponsored by
the National Institute on Aging (grant number NIA U01AG032947) through a cooperative agreement with the Johns
Hopkins Bloomberg School of Public Health. More information about NHATS and how to access the data can be
found here: http://www.nhats.org/. The HRS is sponsored by the National Institute of Aging (grant number NIA
U01AG009740) and conducted by the University of Michigan. More information about HRS and how to access the
data can be found here: http://hrsonline.isr.umich.edu/index.php.

J Res Pers. Author manuscript; available in PMC 2017 June 23.


http://www.ssc.wisc.edu/wlsresearch/
http://www.nhats.org/
http://hrsonline.isr.umich.edu/index.php

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stephan et al.

Page 11

This work was supported by the National Institute on Aging Grant RO3AG051960 to Antonio Terracciano and
Angelina Sutin.

References

Allen MS, Vella SA, Laborde S. Health-related behaviour and personality trait development in
adulthood. Journal of Research in Personality. 2015; 59:104-110. DOI: 10.1016/j.jrp.2015.10.005

Allen MS, Vella SA, Swann C, Laborde S. Personality and the subjective experience of body mass in
Australian adults. Journal of Research in Personality. in press.

Boyle PA, Buchman AS, Wilson RS, Leurgans SE, Bennett DA. Physical frailty is associated with
incident mild cognitive impairment in community-based older persons. Journal of the American
Geriatrics Society. 2010; 58:248-255. DOI: 10.1111/j.1532-5415.2009.02671.x [PubMed:
20070417]

Buchman AS, Boyle PA, Wilson RS, Leurgans SE, Arnold SE, Bennett DA. Neuroticism, extraversion,
and motor function in community-dwelling older persons. American Journal of Geriatric Psychiatry.
2013; 21:145-154. DOI: 10.1016/j.jagp.2012.10.015 [PubMed: 23343488]

Buchman AS, Boyle PA, Wilson RS, Tang Y, Bennett DA. Frailty is associated with incident
Alzheimer’s disease and cognitive decline in the elderly. Psychosomatic Medicine. 2007; 69:483-
489. DOI: 10.1097/psy.0b013e318068deld [PubMed: 17556640]

Buchman AS, Schneider JA, Leurgans S, Bennett DA. Physical frailty in older persons is associated
with Alzheimer disease pathology. Neurology. 2008; 71:499-504. DOI: 10.1212/01.wnl.
0000324864.81179.6a [PubMed: 18695161]

Buchman AS, Wilson RS, Bienias JL, Bennett DA. Change in frailty and risk of death in older persons.
Experimental Aging Research. 2009; 35:61-82. DOI: 10.1080/03610730802545051 [PubMed:
19173102]

Buchman AS, Yu L, Wilson RS, Boyle PA, Schneider JA, Bennett DA. Brain pathology contributes to
simultaneous change in physical frailty and cognition in old age. The Journals of Gerontology
Series A: Biological Sciences and Medical Sciences. 2014; 69:1536-1544. DOI: 10.1093/gerona/
glul17

Canada B, Stephan Y, Jaconelli A, Duberstein PR. The moderating effect of chronological age on the
relation between neuroticism and physical functioning: Cross-sectional evidence from two French
samples. The Journals of Gerontology Series B: Psychological Sciences and Social Sciences. 2016;
71:35-40. DOI: 10.1093/geronb/gbu083

Chapman BP, Duberstein P, Lyness JM. Personality traits, education, and health-related quality of life
among older adult primary care patients. The Journals of Gerontology Series B: Psychological
Sciences and Social Sciences. 2007; 62:343-352. DOI: 10.1093/geronb/62.6.P343

Clegg A, Young J, lliffe S, Rikkert MO, Rockwood K. Frailty in elderly people. The Lancet. 2013;
381:752-762. DOI: 10.1016/S0140-6736(12)62167-9

Crimmins, E., Faul, J., Kim, JK., Guyer, H., Langa, K., Ofstedal, MB., Sonnega, A., Wallace, R., Weir,
D. Documentation of biomarkers in the 2006 and 2008 Health and Retirement Study. Ann Arbor,
MI: Survey Research Center, University of Michigan; 2013.

Digman JM. Personality structure: Emergence of the five-factor model. Annual Review of Psychology.
1990; 41:417-440. DOI: 10.1146/annurev.ps.41.020190.002221

Ensrud KE, Ewing SK, Taylor BC, Fink HA, Stone KL, Cauley JA. ... Study of Osteoporotic Fractures
Research Group. Frailty and risk of falls, fracture, and mortality in older women: The study of
osteoporotic fractures. The Journals of Gerontology Series A: Biological Sciences and Medical
Sciences. 2007; 62:744-751.

Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, ... McBurnie MA. Frailty in
older adults: Evidence for a phenotype. The Journals of Gerontology Series A: Biological Sciences
and Medical Sciences. 2001; 56:M146-M157. DOI: 10.1093/gerona/56.3.M146

Gale CR, Cooper C, Deary 1J, Sayer AA. Psychological well-being and incident frailty in men and
women: The English Longitudinal Study of Ageing. Psychological Medicine. 2014; 44:697-706.
DOI: 10.1017/S0033291713001384 [PubMed: 23822897]

J Res Pers. Author manuscript; available in PMC 2017 June 23.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stephan et al.

Page 12

Gruenewald TL, Seeman TE, Karlamangla AS, Sarkisian CA. Allostatic load and frailty in older
adults. Journal of the American Geriatrics Society. 2009; 57:1525-1531. DOI: 10.1111/j.
1532-5415.2009.02389.x [PubMed: 19682116]

Hakulinen C, Elovainio M, Batty GD, Virtanen M, Kivimdki M, Jokela M. Personality and alcohol
consumption: Pooled analysis of 72,949 adults from eight cohort studies. Drug and Alcohol
Dependence. 2015; 151:110-114. DOI: 10.1016/j.drugalcdep.2015.03.008 [PubMed: 25823906]

Hakulinen C, Hintsanen M, Munafo MR, Virtanen M, Kivimaki M, Batty GD, Jokela M. Personality
and smoking: Individual-participant meta-analysis of nine cohort studies. Addiction. 2015;
110:1844-1852. DOI: 10.1111/add.13079 [PubMed: 26227786]

Hubbard RE, O’Mahony MS, Savva GM, Calver BL, Woodhouse KW. Inflammation and frailty
measures in older people. Journal of Cellular and Molecular Medicine. 2009; 13:3103-3109. DOI:
10.1111/j.1582-4934.2009.00733.x [PubMed: 19438806]

Infurna FJ, Gerstorf D. Perceived control relates to better functional health and lower cardio-metabolic
risk: The mediating role of physical activity. Health Psychology. 2014; 33:85-94. DOI: 10.1037/
20030208 [PubMed: 23106110]

John, OP., Donahue, EM., Kentle, RL. The Big Five Inventory—\Versions 4a and 54. Berkeley, CA:
Institute of Personality and Social Research, University of California; 1991.

Jokela M, Batty GD, Nyberg ST, Virtanen M, Nabi H, Singh-Manoux A, Kivimaki M. Personality and
all-cause mortality: Individual-participant meta-analysis of 3,947 deaths in 76,150 adults.
American Journal of Epidemiology. 2013; 178:667-675. DOI: 10.1093/aje/kwt170 [PubMed:
23911610]

Jokela M, Hakulinen C, Singh-Manoux A, Kiviméki M. Personality change associated with chronic
diseases: Pooled analysis of four prospective cohort studies. Psychological Medicine. 2014;
44:2629-2640. DOI: 10.1017/S0033291714000257 [PubMed: 25055176]

Kasper JD, Freedman VA. Findings from the 1st round of the National Health and Aging Trends Study
(NHATS): Introduction to a special issue. The Journals of Gerontology Series B: Psychological
Sciences and Social Sciences. 2014; 69(Suppl 1):S1-S7. DOI: 10.1093/geronb/gbul25

Kojima G, lliffe S, Walters K. Smoking as a predictor of frailty: A systematic review. BMC Geriatrics.
2015; 15:131.doi: 10.1186/s12877-015-0134-9 [PubMed: 26489757]

Krueger KR, Wilson RS, Shah RC, Tang Y, Bennett DA. Personality and incident disability in older
persons. Age and Ageing. 2006; 35:428-433. DOI: 10.1093/ageing/afl028 [PubMed: 16788082]

Lachman, ME., Weaver, SL. Technical report. 1997. The Midlife Development Inventory (MIDI)
Personality Scales: Scale construction and scoring.

Littlefield AK, Sher KJ. Smoking desistance and personality change in emerging and young adulthood.
Nicotine & Tobacco Research. 2012; 14:338-342. DOI: 10.1093/ntr/ntr219 [PubMed: 22241829]

Luchetti M, Barkley JM, Stephan Y, Terracciano A, Sutin AR. Five-Factor Model personality traits and
inflammatory markers: New data and a meta-analysis. Psychoneuroendocrinology. 2014; 50:181-
193. DOI: 10.1016/j.psyneuen.2014.08.014 [PubMed: 25233337]

McCrae RR, Kurtz JE, Yamagata S, Terracciano A. Internal consistency, retest reliability, and their
implications for personality scale validity. Personality and Social Psychology Review. 2011;
15:28-50. DOI: 10.1177/1088868310366253 [PubMed: 20435807]

M@ttus R, Johnson W, Starr JM, Deary 1J. Correlates of personality trait levels and their changes in
very old age: The Lothian Birth Cohort 1921. Journal of Research in Personality. 2012; 46:271—
278. DOI: 10.1016/j.jrp.2012.02.004

Mueller S, Wagner J, Drewelies J, Duezel S, Eibich P, Specht J, ... Gerstorf D. Personality
development in old age relates to physical health and cognitive performance: Evidence from the
Berlin Aging Study I1. Journal of Research in Personality. (in press).

Nourhashémi F, Andrieu S, Gillette-Guyonnet S, Vellas B, Albarede JL, Grandjean H. Instrumental
activities of daily living as a potential marker of frailty a study of 7364 community-dwelling
elderly women (the EPIDOS study). The Journals of Gerontology Series A: Biological Sciences
and Medical Sciences. 2001; 56:M448-M453. DOI: 10.1093/gerona/56.7.M448

Park-Lee E, Fredman L, Hochberg M, Faulkner K. Positive affect and incidence of frailty in elderly
women caregivers and noncaregivers: Results of caregiver—study of osteoporotic fractures. Journal

J Res Pers. Author manuscript; available in PMC 2017 June 23.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stephan et al.

Page 13

of the American Geriatrics Society. 2009; 57:627-633. DOI: 10.1111/j.1532-5415.2009.02183.x
[PubMed: 19392954]

Peterson MJ, Giuliani C, Morey MC, Pieper CF, Evenson KR, Mercer V. ... for the Health, Aging and
Body Composition Study Research Group. Physical activity as a preventative factor for frailty: The
Health, Aging, and Body Composition Study. The Journals of Gerontology Series A: Biological
Sciences and Medical Sciences. 2009; 64:61-68. DOI: 10.1093/gerona/gin001

Rhodes RE, Smith NEI. Personality correlates of physical activity: a review and meta-analysis. British
Journal of Sports Medicine. 2006; 40:958-965. DOI: 10.1136/bjsm.2006.028860 [PubMed:
17124108]

Stephan Y, Sutin AR, Luchetti M, Terracciano A. Allostatic load and personality: A 4-year
longitudinal study. Psychosomatic Medicine. 2016; 78:302-310. DOI: 10.1097/PSY.
0000000000000281 [PubMed: 26716813]

Stephan Y, Sutin AR, Terracciano A. Physical activity and personality development across adulthood
and old age: Evidence from two longitudinal studies. Journal of Research in Personality. 2014;
49:1-7. DOI: 10.1016/j.jrp.2013.12.003

Suchy Y, Williams PG, Kraybill ML, Franchow E, Butner J. Instrumental activities of daily living
among community-dwelling older adults: Personality associations with self-report, performance,
and awareness of functional difficulties. The Journals of Gerontology Series B: Psychological
Sciences and Social Sciences. 2010; 65:542-550. DOI: 10.1093/geronb/ghq037

Sutin AR, Stephan Y, Luchetti M, Artese A, Oshio A, Terracciano A. The five-factor model of
personality and physical inactivity: A meta-analysis of 16 samples. Journal of Research in
Personality. 2016; 63:22-28. DOI: 10.1016/j.jrp.2016.05.001

Sutin AR, Terracciano A, Deiana B, Naitza S, Ferrucci L, Uda M, ... Costa PT. High neuroticism and
low conscientiousness are associated with interleukin-6. Psychological Medicine. 2010; 40:1485-
1493. DOI: 10.1017/S0033291709992029 [PubMed: 19995479]

Sutin AR, Zonderman AB, Ferrucci L, Terracciano A. Personality traits and chronic disease:
Implications for adult personality development. The Journals of Gerontology Series B:
Psychological Sciences and Social Sciences. 2013; 68:912-920. DOI: 10.1093/geronb/ght036

Terracciano A, Costa PT. Smoking and the Five-Factor Model of personality. Addiction. 2004; 99:472—
481. DOI: 10.1111/j.1360-0443.2004.00687.x [PubMed: 15049747]

Terracciano A, Schrack JA, Sutin AR, Chan W, Simonsick EM, Ferrucci L. Personality, metabolic rate
and aerobic capacity. PLoS One. 2013; 8:e54746.doi: 10.1371/journal.pone.0054746 [PubMed:
23372763]

Terracciano A, Stephan Y, Luchetti M, Gonzalez-Rothi R, Sutin AR. Personality and lung function in
older adults. The Journals of Gerontology Series B: Psychological Sciences and Social Sciences.
(in press).

Terracciano A, Sutin AR, An'Y, O’Brien RJ, Ferrucci L, Zonderman AB, Resnick SM. Personality and
risk of Alzheimer’s disease: New data and meta-analysis. Alzheimer’s & Dementia: The Journal of
the Alzheimer’s Association. 2014; 10:179-186. DOI: 10.1016/j.jalz.2013.03.002

Terracciano A, Sutin AR, McCrae RR, Deiana B, Ferrucci L, Schlessinger D, ... Costa PT. Facets of
personality linked to underweight and overweight. Psychosomatic Medicine. 2009; 71:682-689.
DOI: 10.1097/PSY.0b013e3181a2925b [PubMed: 19414622]

Tolea MI, Ferrucci L, Costa PT, Faulkner K, Rosano C, Satterfield S, ... Simonsick EM. Personality
and reduced incidence of walking limitation in late life: findings from the Health, Aging, and Body
Composition Study. The Journals of Gerontology Series B, Psychological Sciences and Social
Sciences. 2012; 67(6):712—719. DOI: 10.1093/geronb/ghs001

Turiano NA, Mroczek DK, Moynihan J, Chapman BP. Big 5 personality traits and interleukin-6:
Evidence for “healthy Neuroticism” in a US population sample. Brain, Behavior, and Immunity.
2013; 28:83-89. DOI: 10.1016/j.bbi.2012.10.020

Weston SJ, Hill PL, Jackson JJ. Personality traits predict the onset of disease. Social Psychological and
Personality Science. 2015; 6:309-317. DOI: 10.1177/1948550614553248

Weston SJ, Jackson JJ. Identification of the healthy neurotic: Personality traits predict smoking after
disease onset. Journal of Research in Personality. 2015; 54:61-69. DOI: 10.1016/j.jrp.2014.04.008

J Res Pers. Author manuscript; available in PMC 2017 June 23.



Page 14

Stephan et al.

SIVHN 8yl pue SYH 81 ul ajeas Julod-i & pue ‘SSTM PUB 9STM 8yl Ul ajeas Buitel juiod-9 e Buisn passasse sem b__c:oﬂmam

'SsyuauOodwod J3Y10 8y} JO S3I09S-Z 3} 0] pappe pue ‘anbiiey Jo ainseaw ayl 4oy S1WVHN 3yl ul pasn sem yewoy (0) ou Jo (T) saA v "anbire) pue ‘|IAgG ‘Uibuais diib ‘paads Bupjjem Jo s8103s-2 JO E:mw

SIVHN 8y} Ul (98.63p [210390p 10 [BU0ISSa40.d S, 181SE)) 6 0) (081a/dW0a buijooyds o) T woly Buibuel a[eds e U0 painseall Sem 11 Sealaym ‘SHH ayl pue STIAA 8yl Ul SIeak ul pauiodal sem co_umo:cm_w

920¢ =N :SLVHN :LTTE =N :SYH ‘969T =N :SSTM ‘8ET¥ =N :OSTTM SION

690 LZ€ 9¥0 SEE 2.0 ELv 0L0 9L¥ £SSoUSNORUBIISUOD

050 65 9¥0 €5 0.0 2¢8% TL0 1I8% gSsouaIqeasiby
080 98 €50 267 €0 SPE 90 OorE gSsouuado
€00 /T €50 ZZ€ 880 9LE 980 08¢ guUoIsIneIXg
€80 6TZ JS0 66T €60 T0E 260 T0€ £WSIONOINSN
ZZ6T Y0 08Z 000 9TZ 000 S0Z 000 Zhies
9zz TrS €6 19T 097 80VT OvZ LSET uoneINpa
- %t - %G - - - - (o1uedsiy 9) And1u3
- %.T - %6 - - - - (t9e19 %) d0ey
- %95 - %SS - %ES - %vS (uawom 95) xas
97’L v6'8L 289 VYOV, ¥6v VvLTL 060 STTL (stesp) aby
as wW a %W aS %W as %W S|l eA
SIVHN SYH SSIM 95IM

sajdwres ay) Jo sonsuaoRIRyD

T alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Res Pers. Author manuscript; available in PMC 2017 June 23.



Page 15

Stephan et al.

100" >0

‘10" >d
X¥

‘50" >d
x

A1191uy38 pue adel ‘uoeINpPa ‘Xas ‘abe 1oy uwums._u,qq
"uoleINpa pue ‘xas ‘abe 1oy cEm:_B\m
sasayjualed Ul aJe S[eAISIUI 9IUBPIIUOI 0456 "SIUBIONYB0D UOISSaIfal pazipepue)s aie SjusIdl)e0)

9202=N ‘SLVHN :LTTE =N :SHH :969T =N :SSTTM :8ET¥ =N :OSTM 310N

e 16TE (ISO-'S2T-) TTO- (20050'-) To— (G90°-'€eT-),, 60~ (0¢T-'661-),, 9T~ (S60'-:6¥T-),, . 2T~ ssausnonualosuod
gee (090-'660-), ., 800~  (800-:€80-) SO~ (820-:/80™-),,, 90~ (OvO'-:cel-), 80— (190-:8TT-), . 60"~ ssaua|qessify
g0z (L80'-'s60-),,, 800~ (LT0-:260-), S0~ (€S0-'2TT-),,, 80~  (9T0-:€0T-), 90~ (OVO'-:660™-),,, L0~ ssauuado

08T (e60-:TLT-),, €T0- (v20-'860-),,90- (80T-:'S9T-),  vI'- (z60-:L.T-),, v (80-'2vT-),,  TT- UOISIBARIIXT
L ITET (s1zL8T),,,8T0 (6e1v90) ., OT' (8811€T) ., 9T’ (vez'vs1) . 6T (8zz eL1) 02 WSIoR0INON
O A1eUsbo PR H 199443 Wopuey qS1VHN qSYH eSSTM ©9STM
Aljeuosiad wouy Ajielq Bunaipaid sisAfeuy uoissaibay Jo Arewwing
¢ dlqeL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Res Pers. Author manuscript; available in PMC 2017 June 23.



Page 16

Stephan et al.

Author Manuscript

'SMELL 3Nl |[e pUe S31eLeA0D T [3POIN S3PNIOUI Z [3POIN

*Rj1eay duIjaseq pue ‘AIoIUL1 ‘a8l ‘UoIeINPa ‘Xas ‘abe 1oy umyw:_c,qh

*RIIUYIS PUB 3B ‘UOITRINPS ‘Xas ‘afe 10y umm:_n«m

Areuy auljaseq 1oy Burjjonuod Ayjrely dn-mojjoy Bunoipaid sisAjeue uoissaibay

q

Arely suijaseq Joy Buijjonuod Inoyum Ayresy dn-mojjoy Bunoipaid sisAjeue co_mmwammm

100>d
*

¥

‘10" >d
-

x

‘50" >d
*

"sasayIualed Ul 81 S[eAISIUI 9UBPIIUO0D 04G6 “SIUBIOLJD0D UOISSaIBal paziplepuels ale SUsIoIY80D ‘98GT =N "910N

(520'650°-) 20°0-

(800:990"-) £0°0-

(1z0"v20-) 00—  (6T0'-€0T'-),90°0~  ssausnonuaiasuod

(ov0" '250-) T0'0-  (G20'250°-) TO'0- (850" ‘TS0°™-) 00°0 (900" '280-) ¥0°0- ssaua|qeaalby

(Ge0"250-) T0'0-  (8T07'650'-) 200~  (Ty0'e90-) o0~ (600~ :260"-), 500~ ssauusdo

(0£0820-) 200 (0£0"'¥v0-) T0°0-  (0£07:T80-) €00~  (BT0~°€0T-),, 900~ UoISIaNeNXT

(sot"1€07),,,200 (60T"¥€0),,, L00 (T9T¥L0) ., 2T0 (t12807),, €10 WSIo1R0INSN
o PPON pl PPON o PPON 5T BPOIN

gPBueyd Al

eflre 14 dn-mojjo4

(98GT =N) SHH ay1 ul Alljeuosiad auljaseg wody Ayjredd dn-mojjo4 Bunoipald sisAjeuy uoissaiboy

€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Res Pers. Author manuscript; available in PMC 2017 June 23.



Page 17

Stephan et al.

(62T =N) Aud1uye pue ‘a0l ‘Uo1eINPa ‘X8s ‘abe 1oy Bul|[03U0D SUOIR[R.I00 lened,

100>d
*

KK
‘10 >d
£

‘50" >d
*

S[eAJBIUI BOUBPIIUOD %456 =1D%G6 "SIUBIOLIB0D UOIssaibay pazipJepuels = g 810N

e ET -
(620°:890°-) 20"~
(819"2£9),,,,85
(€50" '620°-) TO’

(ev0':880°-) 00"
(118807, LO'
(e90'-8vT™-) ., TT'~ (650~

(200~ :560™-) , 50'~ (sv0-

(e10-‘01T-) 90~
(v19:085) ., L&
(550" '820°-) T0°
(€10°:890"-) €0°-

(££07:010°-) €0°

L0'- 1=

* o
(010:080-) €0~
(r297'969),,, €9
(2901600™-) £0°
(ov0" '5€0™-) 00°
(9217:9v07) ., 60
ver-),,,80- (020~ '660-),, 90~

‘owl-),,,60- (100~ :260'-) 50~

I exx BT pAleuosiad pue Ajresq ussmiag sbueyd parejsiiod

(0v0°'€50™-) T0'— (e17'6€0),,,.60

(2297009) ., V9

Aieid aunjaseg

(919"%€5) ., LS Aufeuosiad aujaseg

(2€0"0v0"-) 00"~ (500°220-) 0"~ Ay
(zv0" '5€0-) 00° (0t0™- 160°-) , 50"~ aoeY
(620°:000™-) 10 (€00~ :280™-)  ¥0'- uorreonpg
(90~ evT-),,, 0T~ (€90"'T20'-) 20 aby
(210220 -)€0- (8€0"¥50"-) 10"~ XS

(10%G6)d sseusnonusiosuod  (10%G6)d sseus|ess JBY

(10%56)d sseuuado

(10%56)d uoserex3 (1D %S6)g WSN0INBN

Author Manuscript

(GeST =N) 8buey)d Aljeuosiad pue Aljielq ul sabueyd pue auljaseq Usamiaq UOIIRIJ0SSY 8yl Uo SIsAjeuy Jo Alewwing

Author Manuscript

¥ alqeL

Author Manuscript

Author Manuscript

J Res Pers. Author manuscript; available in PMC 2017 June 23.



	Abstract
	Method
	Participants
	Measures
	Personality
	Frailty
	Covariates

	Data analysis

	Results
	Discussion
	References
	Table 1
	Table 2
	Table 3
	Table 4

