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Context: The patterns of health care utilization in the United States pose well-
established challenges for public policy. Although economic and sociological
research has resulted in considerable knowledge about what influences the use
of health services, the psychological literature in this area is underdeveloped.
Importantly, it is not known whether personality traits are associated with older
adults’ use of acute and long-term care services.

Methods: Data were collected from 1,074 community-dwelling seniors partici-
pating in a Medicare demonstration. First they completed a self-report question-
naire measuring the “Big Five” personality traits: Neuroticism, Extraversion,
Openness to Experience, Agreeableness, and Conscientiousness. During the
next two years, the participants maintained daily journals of their use of health
care services. We used regression models based on the Andersen behavioral
model of health care utilization to test for associations.

Findings: Our hypothesis that higher Neuroticism would be associated with
greater health care use was confirmed for three services—probability of any
emergency department (ED) use, likelihood of any custodial nursing home use,
and more skilled nursing facility (SNF) days for SNF users—but was discon-
firmed for hospital days for those hospitalized. Higher Openness to Experience
was associated with a greater likelihood of custodial home care use, and higher
Agreeableness and lower Conscientiousness with a higher probability of cus-
todial nursing home use. For users, lower Openness was associated with more
ED visits and SNF days, and lower Conscientiousness with more ED visits. For
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many traits with significant associations, the predicted use was 16 to 30 percent
greater for people high (low) versus low (high) in specific traits.

Conclusions: Personality traits are associated with Medicare beneficiaries’ use
of many expensive health care services, findings that have implications for
health services research and policy. Accordingly, person-centered interventions,
population-based translational effectiveness programs, and other personalized
approaches that leverage the profound advances in personality psychology in
recent decades should be considered.

Keywords: health policy, health services research, personality, nursing homes,
home care services.

ATTERNS OF HEALTH CARE UTILIZATION IN THE UNITED STATES

pose well-established challenges to public health and national

fiscal solvency. Although economic and sociological research has
resulted in considerable knowledge about what influences health ser-
vices use, the psychological literature on utilization is underdeveloped.
It is known that health behaviors (Roberts, Walton, and Bogg 2005),
overall disease burden (Chapman, Lyness, and Duberstein 2007), and
other factors that predispose people to use health services are associated
with personality, but it has not yet been established whether, in fact,
personality traits are associated with older adults’ use of health care. For
this article we examined associations between personality and some of
the most expensive acute and long-term care services used by Medicare
beneficiaries. Here personality is defined as “an individual’s unique vari-
ation on the general evolutionary design for human nature, expressed as a
developing pattern of dispositional traits, characteristic adaptations, and
integrative life stories complexly and differentially situated in culture”
(McAdams and Pals 2006, 212). We focus on one element of personality,
dispositional traits, defined as stable patterns of behaving, thinking, and
feeling.

Health care costs are a major concern in the United States because
they account for a larger proportion of the gross domestic product (GDP)
(Aaron and Ginsburg 2009) than that of other advanced industrialized
nations (Farrell et al. 2008; Squires 201 1), with arguably little additional
health benefit. Moreover, per-person health care expenditures in the
United States are by far the highest in the world. In fact, at $7,960
per capita in 2009, they are about 2.5 times greater than the average
of $3,223 for the thirty-five Organization for Economic Cooperation
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and Development nations (OECD 2011). U.S. health care spending
reached $2.7 trillion in 2011, or 17.9 percent of GDP, $8,680 per person
(Hartman et al. 2013). Government spending accounted for 45.0 percent
of total health care spending, of which 61.3 percent, or $744.6 billion,
was federal government expenditures (Hartman et al. 2013). Medicare
spending totaled $554.3 billion, or $11,610 per enrollee (Hartman et al.
2013).

In addition to controlling price, understanding the other nonfinancial
determinants of health care utilization patterns is essential to addressing
the long-term fiscal imbalance in the federal budget, with the acceler-
ating growth in Medicare and Medicaid projected to account for much
of that imbalance. It is not reasonable, however, to expect significant
modifications in patterns of health care utilization (and the associated
costs) without understanding what drives utilization. Paying little heed
to personality, earlier attempts to identify the determinants of health
care use (Farrell et al. 2008; Ginsburg 2008) have had little discernible
positive impact on use and costs.

Individuals’ use of goods or services is partially influenced by what
economists term preferences or taste. For example, the pursuit of higher
education is now known to be tied to preferences that reflect long-
standing personality traits (Borghans et al. 2008). Might different per-
sonality traits also lead to the underuse, misuse, and overuse of health
services? There is a large literature on implications of patient person-
ality for subjective (Duberstein et al. 2003) and objective measures of
health (Chapman, Lyness, and Duberstein 2007), as well as for longevity
(Chapman et al. 2010; Chapman, Roberts, and Duberstein 2011).
There also is some research on the effects of the physician’s personality
(Duberstein et al. 2008) and theoretical speculation about the impli-
cations of both the patient’s and the physician’s personality for health
services (Epstein et al. 2005; Mead and Bower 2000). That said, however,
the relatively large literature on innovations to improve the effectiveness,
efficiency, and equity of health care utilization (e.g., American Academy
of Family Physicians et al. 2007; Davis, Schoenbaum, and Audet 2005;
Rosenthal 2008) has ignored the role of personality.

Two stumbling blocks have hindered the integration of personality
science with health services research and policy. First, until the mid-
1980s the study of personality was deemed more an art than an orderly,
cumulative science. Indeed, many personality theorists avoided empiri-
cal inquiry entirely. One psychoanalyst aptly summarized the prevailing
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attitude when he admitted that he was “singularly uninterested in, if
not contemptuous of, anything that the number crunchers have to say”
(Tansey 1992, 539). Meanwhile, the number crunchers did little to im-
prove their standing, filling the pages of scientific journals with studies
of traits, personality processes and disorders, motives, goals, and more.
The resulting literature was “scattered, balkanized into autonomous
regions of inquiry” (McAdams and Pals 2006, 205).

Order has now been imposed (McAdams and Pals 2006). A prominent
psychologist’s challenge to the legitimacy of personality science (Mischel
1968) was forcefully rebutted by laboratory research (Epstein 1979) and
by observational studies documenting strong associations between per-
sonality and important life outcomes (Costa and McCrae 1980). Factor
analyses of lists of trait-words (e.g., anxious, intellectual, dependable) found
in languages worldwide led to a strong consensus that these words can
be grouped into five broad domains, the “Big Five,” which have been
given different labels (Goldberg 1993; McCrae and Costa 1997). In this
article, we use the labels Newroticism, Extraversion, Openness to Experience,
Agreeableness, and Conscientiousness.

® Neuroticism refers to the tendency to experience negative emotions
such as anxiety, anger, depression, and self-consciousness.

® Extraversion is the tendency to experience positive emotions and
the desire to socialize.

® Openness to Experience refers to the tendency to be drawn to novel
ideas, feelings, values, actions, and sensations.

o Agreeableness refers to one’s attitudes toward others. Agreeable
people are acquiescent, trusting, compliant, and compassionate.

o Conscientiousness refers to the tendency to prioritize goals and de-
pendably strive toward their competent attainment in a disci-
plined and orderly fashion.

A second stumbling block to the integration of personality science
and health services research and policy was the assumption that be-
cause personality traits are temporally stable, they are immutable. It
is now known that this assumption is wrong, on two counts. First,
personality can change throughout the life span (Roberts, Walton, and
Viechtbauer 2006), including in older adulthood (Specht, Egloff, and
Schmukle 2011). Second, there is evidence that interventions can mod-
ify personality traits (Jackson et al. 2012) and can also be customized
for trait-driven thoughts and behaviors associated with adverse health
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outcomes and health care utilization patterns in older adults (Davidson
et al. 2007).

Recently, the health and policy implications of potential interventions
aimed at modifying personality or customizing interventions to older
adults have generated some discussion (Chapman, Hampson, and Clarkin
in press; Chapman, Roberts, and Duberstein 2011). If personality can be
shown to be associated with the utilization of health care, innovations
aimed at enhancing the efficiency of the health care system may be able
to leverage these recent advances in personality psychology.

Whereas order has been imposed on the personality literature only
recently, the health services literature has benefited from an organizing
frame for more than forty years. Since its inception in the late 1960s, the
most widely used theoretical framework employed to examine the uti-
lization of health care services has been the Andersen behavioral model
(Andersen 1968, 1995; Andersen and Newman 1973). Even though the
model has been modified and expanded, all versions have included three
categories of individual or family determinants that directly affect health
services use: (1) predisposing characteristics such as demographics, social
structure, values concerning health and illness, attitudes toward health
services, and knowledge about disease; (2) enabling factors, for exam-
ple, income and health insurance; and (3) illness level or need, that is,
perceived and evaluated health status. There is impressive evidence of
this model’s utility in research on many types of health care services,
including those that we investigated in this article (e.g., Kempen and
Suurmeijer 1991; Lin et al. 2006; Parboosingh and Larsen 1987).

When Ronald Andersen developed his model in the 1960s, person-
ality scholarship had been under attack (Mischel 1968) and was viewed
by many as not sufficiently grounded in science. Personality character-
istics now, however, are known to be related to all three of the model’s
major determinants of health care use. For example, personality is associ-
ated with education (Borghans et al. 2008), health beliefs and attitudes
(Saklofske et al. 2007), risk assessments (Hampson et al. 2000), health
care decision making (Flynn and Smith 2007), and health behaviors
(Roberts, Walton, and Bogg 2005) (all of these are predisposing charac-
teristics); social network size (von Dras and Siegler 1997) (an enabling
factor); and medical morbidity (e.g., Chapman, Lyness, and Duberstein
2007; Duberstein et al. 2011) (illness level or need). But virtually no
research based on the Andersen model has included personality traits.
The only exception of which we are aware is an earlier study by several
of us on emergency department (ED) use (Chapman et al. 2009). Given
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our interest in personality as a likely individual determinant of health
care use, for this article we concentrated on the individual determinants
component of the behavioral model.

Associations of personality traits with health care use have been found
in eleven studies, most of which report a relationship with mental health
services use (Goodwin et al. 2002; Hopwood et al. 2008; Issikatis and
Andrews 2002; Parslow and Jorm 2000; ten Have et al. 2005, 2006). For
other health care services, studies found associations of Neuroticism with
medication use (van Hemert et al. 1993) and physician treatment (van
Hemert et al. 1993); Extraversion with ED use (Chapman et al. 2009)
and hospitalization (Nettle 2005); Openness with complementary and
alternative medicine (Honda and Jacobson 2005) and comprehensive
health checkups (Iwasa et al. 2009); and Agreeableness with ED use
(Chapman et al. 2009).

Most other health services have not yet been studied. Few studies have
included all the “Big Five” traits, and only two studies focused solely on
older persons (age sixty-five and older in Chapman et al. 2009 and age
seventy and older in Iwasa et al. 2009). Few studies were carried out in
the United States: only Goodwin and colleagues (2002) for mental health
services, Honda and Jacobson (2005) for complementary and alternative
medicine, and Chapman and colleagues (2009) for ED use. All but two
(Nettle 2005; ten Have et al. 2005) failed to examine the amount of use
and concentrated instead on any use.

Our study examined whether the Big Five personality traits were
associated with seven expensive acute and long-term care services—
ED, hospital inpatient, rehabilitation hospital, skilled and custodial
nursing home, and skilled and custodial home care utilization—in a
sample of U.S. Medicare beneficiaries aged sixty-five years and older
with disabilities and recent significant health care use.

Our two research questions were the following: (1) Which personality
traits, if any, are associated with older adults’ use of these expensive acute
and long-term care services? (2) For those older adults with some use of
a particular service, which personality traits, if any, are associated with
the amount of service use?

We tested directional hypotheses for Neuroticism and Extraversion,
two traits that have been studied more extensively than the other Big
Five traits, with research supporting directional hypotheses.

We hypothesized that higher Neuroticism would be associated with a
greater use of the seven services. This hypothesis is based on considerable
evidence that individuals higher in Neuroticism use more mental health
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services (Goodwin et al. 2002; Hopwood et al. 2008; Issikatis and
Andrews 2002; Parslow and Jorm 2000; ten Have et al. 2005, 2006), are
more likely to seek care for perceived ailments (Costa and McCrae 1987),
and are more prone to distress and worry, which could lead them to utilize
services as a means of seeking reassurance. People high in Neuroticism
also are more likely to complain to others in their social network about
various ailments, and these supports may encourage more use.

We expected that higher Extraversion would be associated with
greater ED use. This expectation was driven by our finding in another
sample that higher Extraversion was associated with a greater probability
of any ED use (Chapman et al. 2009). We did not formulate directional
hypotheses for the other six services because the evidence is contradic-
tory. Greater Extraversion has been found to be associated with more
use of some types of health care (Chapman et al. 2009; Nettle 2005)
but with less use of others (Goodwin et al. 2002; Honda and Jacobson
2005).

Methods

Study Design

Our study is a secondary analysis of data collected for a randomized
controlled trial, the Medicare Primary and Consumer-Directed Care
(PCDC) Demonstration (Friedman et al. 2009). The main purpose of
the demonstration (1998 to 2002) was to examine the feasibility and
effectiveness of a home-visiting nurse intervention and a consumer-
directed voucher. The study subjects were randomly assigned to one of
four groups: the nurse intervention, the voucher, the combination of
the nurse intervention and the voucher, and a control group. An earlier
report showed that the nurse intervention resulted in less dependence in
activities of daily living compared with the control group twenty-two
months after the study’s baseline (Friedman et al. 2009).

The Centers for Medicare and Medicaid Services (CMS) approved
and funded the demonstration. The University of Rochester Research
Subjects Review Board approved the demonstration and our study, which
was funded by the National Institute on Aging.

Study Setting and Population

Participants were recruited in eight counties in western New York
State (NY, » = 1,081) and eleven counties in West Virginia and Ohio
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(WV/OH, n = 524). Participants or informants (for participants who
were cognitively impaired) provided informed consent for the demon-
stration. The study was designed to enroll people at elevated risk for
health care costs. The demonstration inclusion criteria required that
study subjects be living in the community rather than a nursing home
or other institution, have disabilities (need or receive help with at least
two activities of daily living {ADLs} or three instrumental ADLs), and
have recently used a significant type of health care service (hospital,
nursing home, or Medicare home health care use during the past year, or
two or more ED visits in the prior six months). A total of 1,605 patients
entered the demonstration.

Personality data were not collected from participants who failed a
brief cognitive screen (n = 247), out of concern that they might provide
unreliable information. The cognitive screen assessed word repetition
(book, watch, and table), five-minute word recall, and nonresponse to
basic questions about subjective health status, functional status, and life
satisfaction. We excluded an additional 284 subjects because they were
either under age sixty-five (7 = 164), had failed the cognitive screen but
had mistakenly been administered the personality questionnaire (# =
51), did not report answering the personality questions honestly and
accurately (n = 32), or for various other reasons (z = 37) (Weiss et al.
2005). Accordingly, our study investigated 1,074 subjects.

Theoretical Model

In addition to personality traits, our theoretical model included indepen-
dent variables representing each of the three categories of the Andersen
behavioral model (Andersen 1995; Andersen and Newman 1973): (1)
predisposing characteristics, (2) enabling factors, and (3) need variables
(see appendix 1 for operational definitions and appendix 2 for descriptive
statistics).

Measurements

Personality. The patients completed the NEO-Five Factor Inventory
(NEO-FFI) (Costa and McCrae 1992), a widely used and validated sixty-
item self-report questionnaire that measures Neuroticism, Extraversion,
Openness to Experience, Agreeableness, and Conscientiousness.
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In this study sample, the internal consistency reliabilities (Cronbach’s
alphas) are .81, .62, .54, .69, and .75, respectively (Weiss et al. 2005).

Health Care Utilization. 'The daily use of thirty different services was
recorded in health care services journals by the patients and/or their
caregivers. Field data collectors monitored the data collection and made
home visits to collect the journals, every two months for most study par-
ticipants. For some participants (e.g., those who had difficulty writing)
the field data collectors made weekly visits and completed the journals
as directed by the participants. Data on health care services use were
available for 99.4 percent (137,905 of 138,719) of the person-weeks
that the participants were in the demonstration. Data on hospital, reha-
bilitation hospital, SNFE, and custodial nursing home use were verified
by the facilities after initially being identified in the journal. All thirty
services had thresholds above which the verification was carried out.
Each service had a different threshold, for example, for more than six ED
visits during a six-month period. If the self-report data were outside the
threshold, the data were verified with the provider and then corrected if
necessary. Consistency of service use was also examined, for example, to
make sure there were no home care visits when the study subject was a
hospital inpatient.

Key Outcome Measures

The following two categories of dependent variables were used for each
of the seven health care services listed at the beginning of this article: (1)
an indicator of any use and (2) the amount of use conditional on there
being some use.

Data Analysis

We first estimated the unadjusted associations between each of the five
personality traits and the seven types of health care use, using Spearman
correlations for whether there was any use and Pearson correlations for
the amount of use for those subjects who had some use. We then esti-
mated the adjusted associations using regression models, first adjusting
for study features (demonstration intervention group, study site, and
number of days in the demonstration) and then adding variables in-
cluded in the Andersen behavioral model. For any use we first estimated
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heteroscedastic probit regression to determine whether the data-
generating process differed between the two sites (NY and WV/OH).
If not, we then used binary logistic regression to assess the adjusted
association between the personality domains and each type of health
care service. To assess the adjusted association between personality and
each type of service use for those persons who had any use of that
type, we used Generalized Linear Models (a gamma distribution with
a log link, and an inverse Gaussian distribution with a log link), zero-
truncated negative binomial regression with mean dispersion and with
constant dispersion, and maximum likelihood mixture models. Standard
goodness-of-fit tests were used. Robust clustered standard errors were
employed to account for nesting of study participants within physician
practices. The patient was the unit of analysis. Statistical significance
tests (@ = 0.05) were one-tailed for the directional hypotheses (Neu-
roticism for all seven services and Extraversion for ED use) and were
two-tailed for the identification of associations. For the significant asso-
ciations between individual personality traits and either any use or the
amount of use, the predicted probability or amount of use was calculated
from the regression equation. The 95 percent confidence intervals (CI)
were then generated from t tests comparing the predictions below one
standard deviation (SD) below the mean prediction with the predictions
above one SD above the mean. Stata versions 9 and 12 were used.

Results

Characteristics of Study Subjects

As appendix 2 shows, the mean age of the 1,074 study participants
was 79.7 years (range 65 to 100), and 27.3 percent were male. Using
norms derived from the NEO-PI-R standardization sample (Costa and
McCrae 1992), the mean T-score (SD) for each of the five personality
traits was, on average, in the normal range, with the greatest departure
from average observed for Openness.

Unadjusted (Raw) Correlations

As table 1 shows, sixteen of the eighty (20.0%) correlations between
the “Big Five” personality traits and health care use were statistically
significant, including six of the eighteen (33.3%) one-sided tests.
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Individual Personality Traits in Regression
Analyses

Any Use. Table 2 presents data on the use of services. Controlling
for other variables, higher Neuroticism, as hypothesized, was associated
with a greater probability of any ED use and with a greater likelihood
of any custodial nursing home use. Furthermore, higher Openness to
Experience was associated with a greater probability of any custodial
home care use, higher Agreeableness with a greater likelihood of any
custodial nursing home use, and higher Conscientiousness with a lower
probability of any custodial nursing home use.

Amount of Use for Those with Use. As table 3 shows, controlling
for other variables, there were associations of higher Neuroticism with
more SNF days but with fewer hospital days. Higher Openness was
associated with fewer ED visits and with fewer SNF days, and higher
Conscientiousness with fewer ED visits.

Predicted Use for Personality Traits with Significant Associations. 'Table 4
compares the mean utilization predictions of being high in a personality
trait (greater than one SD above the mean) with being low in that trait
(below one SD lower than the mean). Persons high in Neuroticism had
nearly a 25 percent higher mean predicted probability of any ED use.
The predicted likelihood of any custodial nursing home use was more
than double (112% higher) for persons high in Neuroticism, 27 percent
higher for those high in Agreeableness, and about two-thirds (68%)
lower for persons high in Conscientiousness. The predicted probability
of any custodial home care use was 30 percent higher for patients high
in Openness. Among users, persons high in Neuroticism had almost 25
percent more SNF days but 7 percent fewer hospital days; individuals
high in Openness used about 16 percent fewer ED visits and 30 percent
fewer SNF days; those high in Conscientiousness had 22 percent fewer
ED visits.

Discussion

Our main finding was that the patient’s personality was associated with
several of the most expensive acute and long-term care services used
by Medicare beneficiaries, controlling for predisposing, enabling, and
need variables of the Andersen behavioral health care use framework. We
observed associations of personality with utilization for services ranging
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from arguably the least discretionary (emergency department and hos-
pital use) to services intermediate in discretion (SNF and skilled home
health care use) to those that many would consider the most discre-
tionary (custodial nursing home use and custodial home care use). The
magnitudes of these observed associations are far from trivial. For those
personality traits with significant associations, predicted use generally
ranged from 16 to 30 percent greater for people high (low) compared
with persons low (high) in specific personality traits. The largest differ-
ence we found was for probability of custodial nursing home use, which
was three times higher for persons low versus high in Conscientiousness.

Our hypothesis that higher Neuroticism would be associated with
greater health care use was confirmed for three services (emergency de-
partment use, custodial nursing home use, and SNF days) but was discon-
firmed for one (hospital days). Higher Neuroticism was associated with
poor impulse-control (De Jong, van Sonderen, and Emmelkamp 1999),
somatic sensitivity (Costa and McCrae 1987), health worry (Friedman
2000), and poorer medication adherence (Jerant et al. 2011), all of which
would increase the likelihood of ED use and perhaps custodial nursing
home use. More SNF days among people with higher Neuroticism could
be the result of these patients being less likely to correctly and fully carry
out their rehabilitation regimens, just as they are less likely to adhere to
medications (Jerant et al. 2011). Research is needed to understand why
Neuroticism influences utilization in apparently discrepant ways.

Although we had previously found that higher Extraversion was as-
sociated with a greater probability of emergency department use in
a sample of primary care patients (Chapman et al. 2009), our results
from the demonstration sample did not provide evidence of an associa-
tion. This may have been because our study sample had a much greater
proportion of subjects with any ED use and in the earlier study they
were older, less educated, and more disabled.

Greater Openness to Experience was associated with a greater proba-
bility of any custodial home care use, fewer ED visits among those with
ED use, and fewer SNF days conditional on SNF use. Individuals higher
in Openness may be more receptive to being cared for at home (i.e.,
receiving custodial home care) than in a nursing home. Such persons
are more receptive to following self-management protocols and using
preventive services and health check-ups (Iwasa et al. 2009), all of which
might obviate the need for ED visits. When in an SNF, individuals high
in Openness may avail themselves of more postacute and rehabilitation
therapies, resulting in a shorter SNF stay.
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Higher Agreeableness was associated with a greater likelihood of
any custodial nursing home use. Individuals who are high in this trait
are more acquiescent and trusting. They may be more willing to trust
the judgments and recommendations of clinicians, family members, or
friends. These individuals may also be less willing to burden others in
their family or social network (Riffin et al. 2012).

Higher Conscientiousness was associated with a lower probability of
any custodial nursing home use and with fewer ED visits by those with
any ED use. Conscientiousness is related to the evaluation of health risks
(Hampson et al. 2000), treatment adherence, and engagement in health
promotion as well as disease prevention activities (Bogg and Roberts
2004; Roberts, Walton, and Bogg 2005), all of which could lead to
better health and less likelihood of custodial nursing home admission.
Conscientious individuals have better impulse control and lower rates
of major accidents as well as generally good health behaviors (Bogg and
Roberts 2004; Roberts, Walton, and Bogg 2005), which in turn would
decrease the number of ED visits.

Limitations

A potential limitation is that we included no supply-side (physician,
practice, and market) variables in our analysis. However, in a recent,
nationally representative, study of high-cost Medicare beneficiaries with
a very comprehensive set of supply- and demand-side variables, only
two supply-side variables consistent with previous research had signif-
icant associations with health care expenditures. Furthermore, a large
majority of costs were due to demand-side variables, and the predomi-
nant predictor was health (Reschovsky et al. 2011). Second, health care
expenditures are the product of the quantity of service use multiplied
by the price per unit. By excluding the effect of price, we were able
to focus on quantity alone. Given our findings, research on personality
and expenditures is warranted. Third, questions could be raised about
the need to control type I errors. Some researchers would use an ap-
proach such as a Bonferroni correction or simply reduce the p value
from the customary value of .05 to .01 or another value. However, in
a study like ours that is examining an issue for the first time, we be-
lieve that it is better to use the conventional value of .05. It is better
suited to hypothesis generation. Moreover, the Bonferroni correction is
too conservative (Rothman 1990; Streiner and Norman 2011), and its
use here could discourage future researchers from examining some of the
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implications of personality for health service utilization. Fourth, the
internal consistency reliability (Cronbach’s alpha) for the Extraversion
(.62) and Openness to Experience (.54) scales each are below the gen-
erally accepted criterion of .70 or higher. But it is unlikely that this
would affect our study conclusions because the associations of these two
traits with health care use are so low. For example, correlations would be
expected to increase by a factor of only approximately 1.14 for Openness
(owing to an increase in reliability from 0.54 to 0.70), and by only about
1.06 for Extraversion (Nunnally and Bernstein 1994). The only excep-
tion is Extraversion’s association with any SNF use (currently z = 1.89),
which may reach statistical significance with a higher alpha. The rela-
tively low alpha for Extraversion could be explained by the high levels of
functional impairment and depression in our sample. Extraversion taps
activity and positive affect as well as positive emotions and sociability.
Like Extraversion, Openness is a very heterogeneous construct. More-
over, the low education level of our sample might account for the lower
alpha for Openness. Fifth, because the study included only Medicare
beneficiaries aged sixty-five and older, our findings may not generalize
to other populations. Sixth, it is possible that some people did not com-
plete their health care usage forms when they were expected to do so.
But even if they completed their journals only once every two months,
this is unlikely to have biased the observed associations with personality.
Moreover, the patient/caregiver would only have to recall health care
use related to a rare event (e.g., a serious acute illness) that occurred, at
most, two months in the past. Finally, some variables in the Andersen
model are themselves related to personality traits, for example, cognitive
status (Duberstein et al. 2011). Thus, the independent associations of
personality with utilization may have been underestimated.

Implications for Policy, Practice, and Research

Only recently have policy implications of personality been considered
(Borghans et al. 2008; Chapman, Hampson, and Clarkin in press; Chap-
man, Roberts, and Duberstein 2011). With respect to health policy,
arguments have been made for considering the implications of patient
personality for the design of health services (Chapman, Roberts, and
Duberstein 2011), particularly given the recent attention to patient-
centered care (Epstein et al. 2005; Mead and Bower 2000) and the
patient-centered medical home (American Academy of Family Physi-
cians et al. 2007).
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The current findings are the first to point to the need to consider the
implications of patient personality for Medicare. The routine inclusion
of a reliable, valid personality inventory as part of the “Welcome to
Medicare” physical exam for which individuals become eligible upon
enrollment in Medicare Part B would have two uses. First, physician
group practices, hospitals, nursing homes, home care agencies, health
care systems, health insurers, and even local communities could develop
estimates and forecasts of the overuse and underuse of health care services
by personality trait. This would give them a better understanding of how
groups of patients have used various important services and how they
might use them in the future. They could then develop population-based
interventions to address, for instance, longer SNF stays by patients high
in Neuroticism.

Second, Medicare could designate specific personality instruments to
be periodically administered to patients in primary care waiting rooms.
The collected information would then be included in the patients’ elec-
tronic medical record. In concert with decision aids and algorithms,
this information would be expected to improve the delivery of patient-
centered care (Chapman, Roberts, and Duberstein 2011) by more pre-
cisely targeting risk populations (Cuijpers et al. 2010) and customizing
health-messaging campaigns (Noar, Benac, and Harris 2007) as well as
interventions (Davidson et al. 2007). A study of an intervention designed
to be responsive to individuals with particular psychological characteris-
tics, whose purpose was to reduce coronary heart disease risk, shortened
hospital length of stay and lowered average hospital costs, resulting in
overall cost savings (Davidson et al. 2007).

Third, our findings indicate the potential importance of including
personality measures in the risk adjustment of payments by Medicare
to health plans and providers. Risk adjustment will become even more
important as its use is expanded to new types of organizations that
are key to health care cost control in the Patient Protection and Afford-
able Care Act of 2010. Innovative payment and service delivery models
such as Accountable Care Organizations and medical homes are already
being tested and are considered to have considerable promise to bend
the health care cost curve (Song et al. 2012). If successful, these models
will be used by not only Medicare but also Medicaid and third-party
payers in general.

Recent improved Medicare risk-adjustment payment models have
increased the proportion of explained reimbursement variation by
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incorporating such approaches as adding an improved comorbidity mea-
sure for Medicare Advantage plans (Frogner et al. 2011) and by including
many more hierarchical condition categories for bundled primary care
payments (Ash and Ellis 2012). Although considerably higher in the
newest research on primary care spending (Ash and Ellis 2012), the pro-
portion of variance explained remains relatively low for most categories
of health care spending and utilization (Ash and Ellis 2012; Frogner
et al. 2011; Kauctter et al. 2012), leaving room for improvement by the
potential inclusion of personality traits.

Our findings suggest that personality ought to be considered a pre-
disposing factor in Andersen’s behavioral model. Nearly thirty years
after introducing the model, Andersen (1995, 2) himself suggested that
“psychological characteristics” could be considered as “another possible
predisposing component.” Although he did not mention personality,
the inclusion of personality traits in Andersen’s behavioral model and
other models (e.g., Barker et al. 1990; Pescosolido, Gardner, and Lubell
1998) is clearly merited. High-priority questions concern the role of
personality in health care expenditures, risk adjustment, and the un-
deruse of effective nondiscretionary health care services. The evidence
for underuse applies to both U.S. patients in general, who receive only
about half the recommended processes for basic care (McGlynn et al.
2003), and to Medicare beneficiaries in particular, by whom there is a
vast underuse of appropriate and effective acute, chronic, and preventive
care (Asch et al. 2000; Leatherman and McCarthy 2005). While un-
deruse is likely in part a supply-side issue, for example, with providers
not having enough time for preventive services, owing to competing
acute and chronic care needs (Jaen, Stange, and Nutting 1994), it is
almost certainly a demand-side issue as well. To enhance the use of pre-
ventive services, researchers have recently documented the effectiveness
of messaging interventions inspired by behavioral economics principles
(Milkman et al. 2011). Although a broad-strokes approach works well
on a population level, follow-up initiatives that target stragglers could
customize the message to patients’ personality characteristics to enhance
self-relevance.

Finally, although the individual was the unit of analysis in our study,
the implications for state and other geographic levels should not be
ignored. Martin and colleagues (2007) reported that Utah was lowest in
per capita health care spending, and it is interesting that Utah also was
ranked lowest in Neuroticism (as well as fourth highest in Agreeableness,
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fourth highest in Conscientiousness, and eighth highest in Extraversion)
(Rentfrow, Gosling, and Potter 2008). The role that personality traits
play in health care use and spending across states and hospital referral
regions thus should be examined.

Conclusion

Our study established that personality traits—in particular, Openness
to Experience, Conscientiousness, Agreeableness, and Neuroticism—
are associated with several expensive acute and long-term care services
used by older adults. A premise of personalized medicine is that pa-
tients will have better outcomes if their care is matched to their unique
characteristics (Hamburg and Collins 2010). The literature on person-
alized medicine has focused exclusively on demographic and biomedi-
cal characteristics (Chapman, Roberts, and Duberstein 2011), and the
word personality does not appear in several key publications on patient-
centered care and the patient-centered medical home (e.g., American
Academy of Family Physicians et al. 2007; Davis, Schoenbaum, and Au-
det 2005; Patient-Centered Primary Care Collaborative 2008; Rosenthal
2008). Given its history, the failure of personality science to meaning-
fully inform public health or policy is not surprising. Yet reviews of
patient-centeredness note the potential importance of provider and pa-
tient personality (Epstein et al. 2005; Mead and Bower 2000), and there
have been profound advances in personality psychology over the past few
decades. If person-centered interventions and innovations in health care
delivery make use of these advances, they may be able to help contain
the continuing rise in health care use and costs.
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APPENDIX 1

Category

Independent Variables

Definition

e Demonstration
controlling
covariates®

e Nonmodifiable
predisposing
characteristics

e Modifiable
predisposing
characteristics

e Enabling factors®

o Medicare PCDC
demonstration
interventions

o Study site
e Study days

e Age

o Gender
o Race
o Education

e Health beliefs
o Health knowledge

o Annual household
income

® Marital status

o Number of close
friends

e Number of close
relatives

o Medicaid

e Home visiting nurse,
consumer-directed
voucher, and their
combination; reference
category = control

e 1 =WV/OH; 0 =NY

e Number of days in
demonstration (range:
26-732)

e Number of years (range:
65-100)

e 1 = male; 0 = female

e 1 = nonwhite; 0 = white

e Less than high school
graduate, high school
graduate; reference
category = more than
high school graduate

e Three-item scale (range:
3-15)°

e Less than $10,000,
$10,000-$19,999,
$20,000-$29,999;
reference category =
$30,000 or more

e Widowed, divorced or
separated, never married;
reference category =
married

e0,1,2-5,6-9,10 or more

e0,1,2-5,6-9,10 or more

e 1 = Medicaid; 0 = no
Medicaid

Continued
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APPENDIX 1—Continued

Category Independent Variables Definition

® Medicare supplemental e 1 = Medicare

insurance supplemental insurance;
0 = no insurance
¢ HMO o 1 = Medicare HMO; 0 =

no Medicare HMO
® Private long-term care e 1 = private long-term

insurance® care insurance; 0 = no
insurance
e Rural/urban residence e 1 = rural; 0 = urban
o Need variables o Number of chronic e List of 13 chronic health
conditions’ conditions (0—13)
o Cognitive Performance e CPS score (0-6): 0 =
Scale (CPS) score® cognitively intact; 1 =

borderline intact; 2+ =
definite cognitive
impairment
o Number of activities of ® Number of ADL
daily living (ADLs) in dependencies (0-6):

which person is bathing, dressing, eating,
dependent” toileting, transferring,
and walking

Notes: “These variables are included in all regression models to allow combining data across site and
to account for the assignment and exposure to the demonstration interventions.

bGiven that personality traits overlap with both health values and attitudes (Marshall et al.1994),
we controlled for health knowledge alone.

€A health knowledge score was derived from three questions: How knowledgeable are you about
(1) the medicines you take? (2) the medical treatments you get? and (3) other things that can
make you healthier? There was a five-item Likert-scale response for each question: not at all,
slightly, moderately, quite a bit, and completely. The items were summed to make a scale. Internal
consistency reliability (Cronbach’s alpha) = 0.70.

dRefers to familial, interpersonal, or community-based resources that make health services more or
less available and therefore more or less difficult to access.

“Included in nursing home, home care, and rehabilitation hospital use models.

fCMS 1998; internal consistency reliability (Cronbach’s alpha) in the current sample = 0.46.
&Morris et al. 1994; validity: R2 = .81 between CPS score and Mini Mental State Exam score
(Landi et al. 2000).

hShaughnessy, Crisler, and Schlenker 1997; internal consistency reliability (Cronbach’s alpha) in
the present sample = 0.74.
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APPENDIX 2

Patient Baseline Characteristics (N = 1,074)
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Percent/
Number/ Standard
Mean Deviation
PERSONALITY TRAITS (range: 25-75)
Neuroticism (mean, SD) 52.13 8.52
Extraversion (mean, SD) 46.11 8.12
Openness to experience (mean, SD) 43.87 7.66
Agreeableness (mean, SD) 47.81 8.84
Conscientiousness (mean, SD) 45.92 7.64
PREDISPOSING CHARACTERISTICS
Nonmodifiable characteristics:
e Age (mean, SD) (range: 65-100) 79.68 7.53
e Male gender 293 27.28
e Nonwhite race 30 2.79
Modifiable characteristics:
Education
@ Less than high school graduate 416 38.73
e High school graduate 336 31.28
e More than high school graduate 322 29.98
Health knowledge scale (mean, SD) (range: 3—15) 11.42 2.50
ENABLING FACTORS
Annual household income
e Less than $10,000 354 32.96
e $10,000-$19,999 399 37.15
® $20,000—$29,999 186 17.32
e $30,000 or more 135 12.57
Marital status
e Married 433 40.32
o Widowed 531 49.44
e Divorced or separated 70 6.52
e Never married 40 3.72
Number of close friends
o0 177 16.50
o1 121 11.28
®2-5 528 49.21
e 6-9 106 9.88
e 10 or more 141 13.14

Continued
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APPENDIX 2—Continned
Percent/
Number/ Standard
Mean Deviation
Number of close relatives
o0 77 7.18
ol 113 10.53
®2-5 510 47.53
® 6-9 162 15.10
e 10 or more 211 19.66
Medicaid 95 8.85
Medicare supplemental insurance 789 73.46
Medicare health maintenance organization (HMO) 128 11.92
Rural (non-metropolitan statistical area) 318 29.42
NEED VARIABLES
Number of chronic conditions (range: 0—13) (mean, 4.63 2.15
SD)
Cognitive Performance Scale (range: 0—-6) (mean, SD) 0.82 0.87
Activities of daily living—dependence (range: 0—6) 1.98 1.63
(mean, SD)
DEMONSTRATION CONTROLLING VARIABLES
Intervention groups
e Nurse intervention 263 24.49
e Voucher intervention 268 24.95
e Combination intervention 286 26.63
o Control group 257 23.93
Study site
o New York 741 68.99
e West Virginia/Ohio 333 31.01
Number of study days (range: 26—732) (mean, SD) 622 199




