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Abstract

Some people use healthcare services more than others. Identifying factors associated with
healthcare use has the potential to improve the effectiveness, efficiency, and equity of healthcare.
In line with the Andersen behavioral model of healthcare utilization and initial empirical findings,
personality traits may be key predisposing factors associated with healthcare use. Across 15
samples, the present study examined cross-sectional and prospective associations between Big
Five personality traits and the likelihood of dental visits, general medical practitioner visits, and
hospitalizations. Using coordinated data analysis, we estimated models within each of 15 samples
individually (sample A& ranged from 516 to 305,762), and then calculated weighted mean effect
sizes using random effects meta-analysis across samples (total /= 358,803). According to the
synthesized results, people higher in conscientiousness, agreeableness, extraversion, and openness,

Correspondence regarding this article should be directed to E.C. Willroth (emily.w@wustl.edu); 416D Somers Family Hall, Forsyth
Blvd, Washington University in St. Louis, St. Louis, MO 63130).
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and lower in neuroticism were more likely to visit the dentist; people higher in neuroticism

were more likely to visit general medical practitioners; and people lower in conscientiousness

and agreeableness and higher in neuroticism were more likely to be hospitalized. Associations
tended to be small with odds ratios around 1.20 (rs ~ .05). These findings provide evidence

across 15 international samples for small but consistent associations between personality traits and
healthcare use and demonstrate that personality-healthcare associations differ by type of care. We
discuss directions for future research, including examining more specific personality facets (e.g.,
productiveness vs. responsibility) as well as important dimensions of healthcare (e.g., preventative
VS. reactive care; acute vs. chronic care).

Keywords

Andersen behavioral model; Big Five; healthcare utilization; personality

Visiting a dentist, seeing the doctor, and going to the hospital are among the most

impactful behaviors that many people engage in on a routine basis. Understanding who

uses different kinds of healthcare services has important implications for individuals who
receive care as well as for the societal systems that provide care. This information can

be used to promote effective, efficient, and equitable healthcare. Theoretical frameworks

and burgeoning empirical evidence suggest that personality traits may be key predisposing
factors that predict healthcare use (e.g., Chapman et al., 2009; Friedman et al., 2013;
Condon, Weston, & Hill, 2017). Using data from 15 international samples, the present
research tested the hypothesis that personality traits are associated with healthcare use across
multiple types of healthcare services.

Behavioral Model of Healthcare Utilization

The Andersen behavioral model of healthcare utilization posits that healthcare use is
influenced by characteristics of the individual seeking care, as well as characteristics

of the health service system (Andersen & Newman, 2005). Individual determinants can

be conceptualized as predisposing factors, enabling factors, and need factors (Andersen,
1995; Andersen & Newman, 2005). Predisposing factors are individual characteristics that
influence propensity toward healthcare use, such as sociodemographic characteristics (e.g.,
seX, age) and beliefs (e.g., attitudes toward health services and health conditions, knowledge
about diseases, preferences for self-reliance). Enabling factors refer to resources of the
individual or the community to which they belong that make it possible to access care,

such as income and insurance coverage. Need factors refer to perceived and objective health
conditions requiring care (e.g., cardiovascular disease).

Within the behavioral model, personality traits are likely one of several predisposing
factors. Similar to beliefs, personality traits shape how a person perceives, feels, and
behaves in the world, and may also influence healthcare use. Personality traits may also
be related to healthcare use through their connections with enabling and need factors,
given previously documented associations between health and personality (e.g., Goodwin
& Friedman, 2006; Weston et al., 2015) as well as between income and personality (e.g.,
Denissen et al., 2018; Nyhus & Pons, 2005). Finally, personality traits may interact with

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.
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the healthcare system to influence healthcare use. Personality traits may be differentially
related to healthcare use depending on how healthcare is accessed or depending on features
of the care itself. For example, people who are higher in conscientiousness may be

more likely or better able to navigate complex healthcare systems, or people higher in
conscientiousness may be more likely to use healthcare systems that involve greater levels of
interaction. Given national differences in healthcare systems, a first step in understanding the
interaction between individual- and healthcare system-level factors is to examine national
differences in associations between personality traits and healthcare use. However, because
multiple healthcare systems are sometimes present within the same country (e.g., Medicare,
Medicaid, and private health insurance in the U.S.), and because countries’ healthcare
systems differ from one another in multiple ways, differences between countries may not
fully capture the complexity of individual- and healthcare system-level interactions.

In the next section, we review empirical evidence for associations between personality

traits and healthcare use. Importantly, although personality traits are theoretically considered
predisposing factors in the Andersen model, the empirical evidence reviewed here, as well as
the present research, focuses on correlational associations and thus cannot provide evidence
for a causal effect of personality traits on healthcare use.

Empirical Evidence for Associations between Personality Traits and

Healthcare Use

Although only a handful of studies have examined associations between the Big Five
personality traits and healthcare use, most have found evidence to support associations
between personality traits and healthcare use (Aarabi et al., 2022; Chapman et al., 2009;
Friedman et al., 2013; Hajek et al., 2017; Hallgren et al., 2016; ten Have at al., 2005).

The most consistent evidence comes from research on neuroticism. People who are higher
in neuroticism tend to use more healthcare across a variety of service types, including
physician visits (Hajek et al., 2017; van Hemert et al. 1993), mental healthcare (ten Have
at al., 2005), emergency departments, custodial nursing home care, and skilled nursing
facilities (Friedman et al., 2013). This is unsurprising given that people who are high

in neuroticism are more likely to experience health problems (Goodwin & Friedman,

2006; Weston et al., 2015; Mroczek et al., 2009), to experience health-related anxiety
(Anagnostopoulos & Botse, 2016), to respond strongly to health-related news (Weston

& Jackson, 2016), and to seek care for perceived health problems (Costa & McCraeg,

1987). Despite observed associations between neuroticism and healthcare use, evidence
for an association between neuroticism and /ospital use is more mixed. Some studies

have found no association between neuroticism and hospital use (Hajek et al., 2017), and
neuroticism has even been associated with fewerhospital days among individuals who were
hospitalized at least once (Friedman et al., 2013). Yet another study found that neuroticism
was associated with /ncreased likelihood of hospitalization, but only among adults over age
65 (Hallgren et al., 2016).

In addition to neuroticism-healthcare associations, there are also theoretical reasons to
expect that conscientiousness should be associated with healthcare use in various ways.

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.
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On the one hand, people who are higher in conscientiousness tend to engage in more
positive health behaviors and health promotion activities (Lodi-Smith et al., 2010; Graham
et al., 2020). Thus, conscientiousness may be associated with greater use of primary

care or prevention-focused services. Consistent with this view, conscientiousness has

been associated with more regular dentist visits (Aarabi et al., 2022). On the other

hand, conscientious individuals tend to have better health and fewer accidents (Clarke &
Robertson, 2005; Goodwin & Friedman, 2006), suggesting that higher conscientiousness
may be associated with lower likelihood of health problems requiring emergency room visits
and hospital admissions. However, when health problems do occur in individuals high in
conscientiousness, they may be expected to take a more problem-solving focus including
seeking second opinions or engaging with healthcare more broadly (Weston & Jackson,
2016). Somewhat consistent with this hypothesis, higher conscientiousness has been
associated with fewer emergency room visits, but not with probability of hospitalization
(Friedman et al., 2013). More empirical work is needed to further test hypotheses related to
the potentially complex relationships between conscientiousness and healthcare use.

The expected associations between the other Big Five personality traits (i.e., agreeableness,
extraversion, and openness) and healthcare use are less clear; however, some associations
have been observed. For example, higher agreeableness has been associated with greater
likelihood of custodial nursing home use (Friedman et al., 2013) and lower likelihood of
emergency department use (Chapman et al., 2009); however, the emergency department
finding was not replicated in a separate sample (Friedman et al., 2013). Higher levels of
extraversion have been associated with increased probability of hospitalization (Hajek et al.,
2017; Nettle, 2005), emergency department use (Chapman et al., 2009), and regular dentist
visits (Aarabi et al., 2022); however, these associations have not been found in all studies
(Friedman et al., 2013; Hallgren et al., 2016). Finally, higher openness has been associated
with greater probability of using custodial home care (Friedman et al., 2013), alternative
medicine (Honda & Jacobson, 2005), national mass health checkups (Iwasa et al. 2009),
and regular dentist visits (Aarabi et al., 2022). Higher levels of openness have also been
associated with less use of emergency departments and skilled nursing facilities, but only
among individuals using those types of services at least once (Friedman et al., 2013). Taken
together, the relationships between agreeableness, extraversion, openness, and healthcare use
are unclear and replication is needed.

The Present Research

In a coordinated data analysis of 15 international samples, we examined associations
between Big Five personality traits and a variety of healthcare service types, including
dental visits, general medical practitioner visits, and hospitalizations. Coordinated data
analysis is a form of Integrated Data Analysis (Curran & Hussong, 2009; Hofer & Piccinin,
2009, Weston et al., 2020) that applies identical data-analytic models and statistical code
to multiple independent datasets to answer a given research question (e.g., Graham et

al., 2021). Then, using tools borrowed from meta-analysis (Borenstein et al., 2010), the
results are summarized across samples leading to greater confidence in the replicability
and generalizability of findings. The coordinated data analysis approach is particularly
promising for the present research question, given inconsistent findings among the small

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.
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number of existing single-study papers that have examined personality traits and healthcare
use. Examining associations between personality traits and healthcare use across 15 high-
quality international datasets will increase the field’s confidence in these relationships and
will lay groundwork for more complex research on this topic.

Based on previous theoretical and empirical work, we hypothesized higher levels of
neuroticism would be associated with greater likelihood of all types of care, including
visiting the dentist, visiting a general medical practitioner, and being admitted to the
hospital. In contrast, given opposite relationships of conscientiousness to preventative versus
reactive healthcare, we predicted that higher levels of conscientiousness would be associated
with greater likelihood of visiting the dentist and visiting a general medical practitioner, but
lower likelihood of being admitted to a hospital. Although we cannot perfectly map these
three healthcare service types onto w#y they are used (i.e., for preventative vs. reactive care),
dentists and general medical practitioners are commonly used for preventative services,
whereas being admitted to a hospital is more commonly associated with treatment of

health problems, particularly those requiring more intensive care. We did not make specific
predictions concerning the relationships between openness, extraversion, agreeableness, and
any of the healthcare services, so analyses for these traits were exploratory.

We also examined two study-level moderators: average sample age and country of

data collection. We chose these two moderators because they are likely to influence
healthcare use, given different healthcare needs between younger and older indiviudals and
national differences in healthcare systems. We compared U.S. samples (7= 7 samples)

to other countries (/7= 7 samples) because the healthcare system in the U.S. is unique

in that the majority of individuals receive healthcare benefits through private insurance
companies. Importantly, this is a simplistic first step in understanding whether personality
and healthcare use associations differ between countries, given that our samples are not
representative of all countries and world regions, and given that the non-U.S. countries
(Germany, Australia, Netherlands, Sweden, Japan) also differ from one another in aspects of
their healthcare systems.

Transparency and Openness

The research questions, hypotheses, and analytic approach were

preregistered in the Open Science Framework (OSF; https://osf.io/g8vgm/?
view_only=c954b01b32444f0892154c4h758cd120). We used R version 4.2.1. for all
analyses. R code for individual study analyses and meta-analyses can also be found on

OSF (https://osf.io/g8vgm/?view_only=c954b01b32444f0892154c4b758cd120). The present
research involved secondary analysis of 15 existing datasets. Sample size was predetermined
based on the number of participants in each existing dataset that met inclusion criteria.
Inclusion criteria were preregistered and reported in the manuscript. The measures used

in the present research were drawn from these larger studies and were also preregistered.
Seven of the datasets used in the present research are publicly available; the remaining eight
datasets require an application process and/or data use contract for access. Details about data
access are described in Supplementary Table S1.

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.
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The 15 samples used in the present research were primarily identified using the Integrative
Analysis of Longitudinal Studies on Aging and Dementia (IALSA) network, including
several datasets that are publicly available independent of their IALSA affiliation. These
datasets are population cohorts with typically low prevalence of dementia. Additional
studies not included in IALSA were identified through literature searches and the authors’
knowledge of relevant datasets. Within each study, we used the first available measurement
occasion that included measures of both personality traits and healthcare use. When
available, we also used healthcare use data from the next available measurement occasion
for prospective analyses. We used data from all participants who had personality trait and
healthcare use data at one or both timepoints. Study characteristics are shown in Table 1 and
sample sizes and descriptive statistics for each variable in each sample are shown in Table 2.
Sample characteristics are reported for the final analytic sample and sample age is reported
at analytic baseline.

Berlin Aging Study (BASE and BASE-II)—The Berlin Aging Study (BASE) is a study
of older adults over age 60 who lived in former West Berlin, Germany (Mage=85, SDage=9;
50% Male) when data collection began in 1990. In the present study, we used personality
trait data and healthcare use data from the baseline measurement occasion in 1990-93. The
Berlin Aging Study-11 (BASE-II) is an ongoing longitudinal study of adults living in Berlin,
Germany (Mage=67, SDage=4; 51% Male) (Bertram et al., 2013; Gerstorf et al., 2016). In
the present study, we used personality trait data from 2009 and healthcare use data from
20009 (in cross-sectional analyses) and 2011 (in prospective analyses).

Canberra Longitudinal Study (CLS)—The CLS is a community-based cohort study of
Australian adults over age 70 (Mage=77, SDage=5; 51% Male) (Christensen et al., 2004).
Data collection began in 1990 and continued in 4-year intervals for 12 subsequent years.

In the present study, we used personality trait data from 1990 and healthcare use data from
1990 (in cross-sectional analyses) and 1994 (in prospective analyses).

Health and Retirement Study (HRS)—The HRS is a longitudinal panel study that
surveys a representative sample of U.S. adults over age 50 and their spouses (Mage=68,
SDage=11; 41% Male) (Sonnega et al., 2014). In the present study, approximately half
the sample completed a personality trait inventory for the first time in 2006 and the other
half completed a personality trait inventory for the first time in 2008. We used healthcare
use variables from the same timepoints (in cross-sectional analyses) and four years later
in 2010/2012 (in prospective analyses) (Health and Retirement Study, 2006, 2020, 20213,
2021b).

Longitudinal Aging Study Amsterdam (LASA)—The LASA is a longitudinal study
of older adults in the Netherlands (Mage=71, SDage=9; 52% Male) (Huisman et al., 2011).
Data collection began in 1991 and is ongoing. In the present study, we used personality trait
data from 1992 and healthcare use data from 1992/1993 (in cross-sectional analyses) and
1995/1996 (in prospective analyses).

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.
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Long Beach Longitudinal Study (LBLS)—The LBLS is a representative multi-panel
study of adults living in Long Beach, CA or nearby cities (Mage=69, SDage=13; 48% Male)
(Zelinski & Kennison, 2001). The first panel was recruited in 1978 and the second panel
was recruited in 1994. In the present study, we used personality trait data from the second
panel in 1994 and healthcare use data from 1994 (in cross-sectional analyses) and 1997 (in
prospective analyses).

Midlife in Japan Study (MIDJA)—The MIDJA study is a probability sample of Japanese
adults aged 30 to 79 from the Tokyo metropolitan area (Mage=54, SDage=14; 49% Male).
Data collection took place in 2008/2009 and 2012/2013. In the present study, we used
personality trait data from 2008 and healthcare use data from 2008/2009 (in cross-sectional
analyses) and 2012/2013 (in prospective analyses).

Midlife in the United States (MIDUS)—The MIDUS is a longitudinal probability
sample of U.S. adults (Mage=47, SDage=13; 47% Male). Data collection began in 1995 and
continued in approximately 9-year intervals. In the present study, we used personality trait
data from 1995/1996 and healthcare use data from 1995/1996 (in cross-sectional analyses)
and 2004 (in prospective analyses).

Normative Aging Study (NAS)—The NAS is a longitudinal study of men residing in the
Boston area (Mage=74, SDage=7; 100% Male) that was initiated by the U.S. Department of
Veterans Affairs in 1963 (Bell et al., 1972). In the present study, we used personality trait
data from 2003 and healthcare use data from 2003 (in cross-sectional analyses) and 2006 (in
prospective analyses).

Synthetic Aperture Personality Assessment (SAPA)—The SAPA data are a cross-
sectional sample of survey respondents hosted at SAPA-Project.org (Mage=33, SDage=16;
65% Male) (Condon et al., 2017). We used Big Five personality and healthcare use

data collected between February 2017 and November 2019 (in cross-sectional analyses).
Personality was assessed using a hierarchical model with two levels (Condon, 2018),
including the Big Five measures used in the present study.

Swedish Adoption Twin Study of Aging (SATSA)—The SATSA is a longitudinal
study of twins drawn from the Swedish Twin Registry (Mage=59, SDage=14; 42% Male)
(Pederson et al., 1991). Data collection began in 1984 and is ongoing. In the present
study, we used personality trait data from 1984 and healthcare use data from 1984 (in
cross-sectional analyses) and 1987 (in prospective analyses).

Seattle Longitudinal Study (SLS)—The SLS is a study of psychological development
in adulthood that began in 1956 (Mage=66, SDage=14; 44% Male) (Schaie et al., 2004).
Beginning in 2001, Big Five data were collected. In the present study, we used personality
trait data from 2005 and healthcare use data from 2005 (in cross-sectional analyses) and
2008 (in prospective analyses).

German Socio-Economic Panel Study (SOEP)—The SOEP is an longitudinal study
that began in 1984 and surveys 15,000 German households (Mage=50, SDage=18; 47%

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.
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Male) (Goebel et al., 2018; Wagner et al., 2007). In the present study, we used personality
trait data from 2009 and healthcare use data from 2009 (in cross-sectional analyses) and
2013 (in prospective analyses).

Wisconsin Longitudinal Study (WLS Graduate and Sibling Samples)—The WLS
is a longitudinal cohort study of high school graduates, born primarily in 1939 (WLS-G)
(Mage=64, SDage=1; 46% Male), as well as a randomly selected sibling from each member
of the WLS-G cohort (WLS-S) (Mage=64, SDage=7; 47% Male) (Herd et al., 2014). In the
present study, we treat the WLS-G and the WLS-S as separate samples. Personality trait data
and healthcare use data were taken from 2004 because this is the only timepoint at which
both sets of variables were assessed.

Personality—At least a subset of the Big Five personality traits were assessed in all
samples. The samples differed in the measures used to assess Big Five personality traits,
however, previous research has found that different measures of the same trait are highly
correlated (McCrae & Costa Jr., 1985). Four samples (BASE-Il, SOEP, WLS-G, WLS-S)
used versions of the Big Five Inventory (John et al., 1991; John and Srivastava, 1999;

Lang et al., 2011); four samples (BASE, LBLS, SATSA, SLS) used versions of the NEO
Personality Inventory (Costa & McCrae, 1985a, 1985b; Costa & McCrae, 1992); three
samples (HRS, MIDJA, MIDUS) used the MIDI personality scale (Lachman and Weaver,
1997); NAS used the Goldberg (1992) personality questionnaire; the CLS and SATSA used
the Eysenck Personality Inventory (Eysenck, 1975) to assess extraversion and neuroticism
only. The SAPA project used the SAPA Personality Inventory (SPI; Condon, 2018),

an empirical assessment drawing on items from the International Personality Item Pool
(Goldberg et al., 2006). Finally, LASA used the Dutch Personality Questionnaire (Luteijn et
al., 2000). For analyses, the raw personality scores were z-standardized within each study

to increase the interpretability of coefficients. For descriptive purposes, all personality trait
composite scores were converted to a 0-10 scale using POMP scoring to enable comparisons
across samples (Cohen et al., 1999). See Table 1 for measurement instrument and Table 2 for
descriptive statistics for the personality variables across the 15 samples.

Healthcare Use—We examined three types of healthcare services: dental visits, general
medical practitioner visits, and hospitalizations. The items and response options used to
assess healthcare use differed across samples. To maximize cross-sample consistency, all
healthcare use variables were recoded as binary variables (0 = did not use service type; 1 =
used service type). The time-period within which healthcare use was assessed also differed
across samples and ranged from 3 months to 24 months (e.g., did you use the service

type within the past 3 months?). See Table 1 for measurement instrument and Table 2 for
descriptive statistics for the healthcare use variables across the 15 samples.

We focused on the likelihood of using each type of care at least once, rather than the number
of times each type of care was used for two reasons. First, some argue that individual
characteristics are most likely to influence whether any services are received, whereas
characteristics of the physician and the health service system are more likely to influence the

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.
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volume of services (Andersen & Newman, 2005). Because the samples used in the present
study are cross-national, health service systems are markedly across samples and these
factors may drive differences in healthcare vo/ume between samples. Second, all samples
included a measure of whether or not each type of care was used at least once allowing for
maximum harmonization across samples and care types, whereas only a subset of studies
assessed the volume of each type of care. Thus, by using binary data on whether or not the
services were used, we were able to include more samples in the current investigation.

Covariates—In primary analyses, we adjusted for sociodemographic predisposing factors
(i.e., sex and age) that have been shown to influence both personality traits and healthcare
use. Baseline age was assessed in years. Sex was coded as a binary variable (0=female; 1

= male) based on how it was assessed in the majority of studies. In subsequent sensitivity
analyses (see Supplementary Online Materials), we additionally adjusted for economic
enabling factors (i.e., income and insurance) and health-related need factors (i.e., number of
chronic health conditions).

Data Analysis

We report 95% confidence intervals (Cls) and odds ratios (exponentiated coefficient) for
all associations. Meta-analytic Cls that do not contain 1 were considered evidence for

a statistically significant association. We examined both cross-sectional associations and,
when possible, prospective associations across 2-9 years.

Individual Sample Analysis—In primary analyses, we assessed cross-sectional
associations between the Big Five personality traits and healthcare use using a series of

up to 15 binary logistic regressions within each sample. In each model, one of the Big Five
personality traits was entered as the predictor of one of the three types of healthcare use
(dental visits, general medical practitioner visits, and hospitalizations) assessed at the same
timepoint. Participant age and sex were included as covariates. We used the same approach
to assess prospective associations between Big Five personality and healthcare use. In the
models for prospective analyses, healthcare use was assessed 2-9 years after the personality
trait assessment.

Sensitivity Analyses—We conducted sensitivity analyses adjusting for economic
enabling factors and health-related need factors. Economic enabling factors and health-
related need factors may confound relationships between personality traits and healthcare
use by influencing both personality traits as well as access to or need for healthcare
services. However, the causal relationships between these variables are complex, given
that personality traits and healthcare use may also influence economic and health-related
factors. Given these complex causal relationships, it is not clear whether economic and
health-related factors are better characterized as confounders (i.e., variables that influence
personality and healthcare use) or colliders (i.e., variables that are influenced by personality
and healthcare use). Because adjusting for a collider can introduce a spurious relationship
between the predictor and outcome variable (Rohrer, 2018), we only consider whether
statistically significant associations hold when adjusting for these covariates, and not
whether previously unobserved associations emerge.

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.
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In the first set of sensitivity analyses, we adjusted for enabling factors (i.e., income and,
when available, insurance coverage). In a second set of sensitivity analyses, we additionally
adjusted for need factors (i.e., number of chronic health conditions). The number of chronic
health conditions was summed from a list of common conditions (i.e., heart conditions,
lung conditions, stroke, diabetes, cancer, and hypertension). Income was z-standardized
within each study. In countries without universal health insurance coverage, we additionally
included health insurance data when available (MIDUS, NAS, SAPA, WLS-G, and WLS-S).
Insurance coverage was recoded as a binary variable (0 = uninsured; 1 = insured) for
comparability across this subset of samples. Because very few studies included measures

of dental insurance, we did not adjust for insurance in the models predicting dentist use.
Because several samples did not include insurance data, we report models including only
income data and models including income and insurance data.

Meta-analysis—We used random-effects models (Borenstein et al., 2010) to calculate the
overall weighted mean effect size, standard error, and 95% Cls across samples. We used the
95% ClI around the meta-analytic effect size in primary models to test our hypotheses. In line
with our preregistration, cross-sectional models adjusting for participant age and sex were
used to draw primary conclusions.

To examine between-study heterogeneity in effect sizes, we calculated Cochrane’s Q (see
Figures 1-5). In line with our preregistration, we also report 12 for all primary analyses
(see Figures 1-5). 12 tells us what proportion of between-study variance in effect sizes is
due to meaningful heterogeneity rather than due to random error (Higgins & Green, 2008).
However, 12 is imprecise and can be biased in small meta-analyses like those reported here
and thus should be interpreted with caution (von Hippel, 2015). To test potential systematic
sources of heterogeneity, we investigated two preregistered between-sample moderators:
average sample age and country of data collection (U.S. compared to other countries).

Primary Analyses: Personality and Healthcare Use

Forest plots depicting the odds ratio and 95% CI for each individual sample as well as the
meta-analytic estimate of the odds ratio and the 95% CI are shown in Figures 1-5. Each
figure depicts the results of primary analyses for a given trait. Table 3 provides a results
summary for each trait and healthcare service type, including the direction of the overall
meta-analytic association, as well as the number of individual study results that were null,
significantly positive, and significantly negative. These results are also presented in their
entirety in Supplementary Tables S2-S6.

Neuroticism—Our hypothesis that higher levels of neuroticism would be associated

with greater likelihood of visiting a dentist was not supported. Instead, neuroticism was
associated with significantly lower likelihood of visiting the dentist cross-sectionally (meta-
analytic OR = 0.92, 95% CI = 0.88, 0.96) and prospectively (meta-analytic OR = 0.89,

95% CI =0.83, 0.95). The cross-sectional association was either negative and statistically
significant (/7=4) or null (7=5). Within the samples with longitudinal data, the prospective
association was either negative and statistically significant (/=2) or null (7=5).
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Consistent with our hypothesis, higher neuroticism was significantly associated with greater
likelihood of visiting a general medical practitioner cross-sectionally (meta-analytic OR =
1.18, 95% CI = 1.09, 1.28). The association was also positive and statistically significant in
approximately half of the individual samples (/7=6 out of 13). However, this association did
not replicate prospectively (meta-analytic OR = 1.08, 95% CI = 0.99, 1.18). Of the samples
with longitudinal data, the prospective association was positive and statistically significant in
two individual samples, null in several others (7=7), and negative and statistically significant
in one sample.

Finally, consistent with our hypothesis, greater neuroticism was associated with greater
likelihood of being admitted to a hospital cross-sectionally (meta-analytic OR = 1.22,
95% Cl = 1.17, 1.27) and prospectively (meta-analytic OR = 1.17, 95% CI = 1.14, 1.21).
The cross-sectional association was positive and statistically significant in the majority

of individual samples (7=10 out of 12). Within the samples with longitudinal data, the
prospective association was either positive and statistically significant (7=3) or null (7=5).

Conscientiousness—Consistent with our hypothesis, greater conscientiousness was
associated with greater likelihood of visiting the dentist cross-sectionally (meta-analytic
OR =1.24,95% CI = 1.17, 1.31) and prospectively (meta-analytic OR = 1.32, 95% CI =
1.24, 1.40). The cross-sectional and prospective associations were positive and statistically
significant in the majority of samples (/=7 out of 8 for cross-sectional analyses and /=5 out
of 5 for prospective analyses).

Our hypothesis that higher levels of conscientiousness would be associated with greater
likelihood of visiting a general medical practitioner was not supported. Conscientiousness
was not significantly associated with the likelihood of visiting a general medical practitioner
cross-sectionally (meta-analytic OR = 1.01, 95% CI = 0.92, 1.11) or prospectively (meta-
analytic OR = 1.11, 95% CI = 0.99, 1.24). The association was also null in the majority

of individual samples (/=6 out of 10 for cross-sectional analyses and /=4 out of 8 for
prospective analyses).

Finally, consistent with our hypothesis, greater conscientiousness was associated with lower
likelihood of being admitted to a hospital both cross-sectionally (meta-analytic OR = 0.89,
95% CI = 0.86, 0.91) and prospectively (meta-analytic OR = 0.94, 95% CI = 0.89, 0.99).
The cross-sectional association was negative and statistically significant in the majority

of individual samples (r7=6 out of 11). Within the samples with longitudinal data, the
prospective association was either negative and statistically significant (7=1) or null (7=7).

Agreeableness—We did not make specific predictions regarding associations between
agreeableness and healthcare use. Greater agreeableness was associated with greater
likelihood of visiting a dentist cross-sectionally (meta-analytic OR = 1.08, 95% CI = 1.04,
1.12), but not prospectively (meta-analytic OR = 1.08, 95% CI = 1.05, 1.12). The cross-
sectional association was positive and statistically significant in half of the samples (/77=4)
and null in the other half (7=4). Within the samples with longitudinal data, the prospective
association was either positive and statistically significant (7=2) or null (/7=3).

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Willroth et al.

Page 12

Agreeableness was not associated with likelihood of visiting a general medical practitioner
cross-sectionally (meta-analytic OR = 1.05, 95% CI = 0.99, 1.10) or prospectively (meta-
analytic OR = 1.06, 95% CI = 0.96, 1.17). The association was null in the majority of
individual samples (/=8 out of 10 in cross-sectional analyses and /=4 out of 8 in prospective
analyses).

Finally, higher levels of agreeableness were significantly associated with lower likelihood
of being admitted to a hospital cross-sectionally (meta-analytic OR = 0.96, 95% CI = 0.92,
0.998) but not prospectively (meta-analytic OR = 1.00, 95% CI = 0.97, 1.03). Despite a
statistically significant meta-analytic cross-sectional association, the association was null in
the majority of individual samples (7= 9 out of 11 in cross-sectional analyses and /7=8 out of
8 in prospective analyses).

Extraversion.: We did not make specific predictions regarding associations between
extraversion and healthcare use. Greater extraversion was associated with greater likelihood
of visiting a dentist cross-sectionally (meta-analytic OR = 1.10, 95% CI = 1.06, 1.15), but
not prospectively (meta-analytic OR = 1.11, 95% CI = 0.98, 1.26). The association was
positive and statistically significant in the majority of individual samples (/=6 out of 10 in
cross-sectional analyses and /=3 out of 6 in prospective analyses).

Extraversion was not significantly associated with the likelihood of visiting a general
medical practitioner cross-sectionally (meta-analytic OR = 1.02, 95% CI = 0.97, 1.07) or
prospectively (meta-analytic OR = 1.05, 95% CI = 0.97, 1.13). The association was null in
the majority of individual samples (/=10 out of 12 in cross-sectional analyses and /=8 out of
9 in prospective analyses).

Finally, extraversion was not significantly associated with likelihood of being admitted to a
hospital cross-sectionally (meta-analytic OR = 0.97, 95% CI = 0.93, 1.02), or prospectively
(meta-analytic OR = 0.97, 95% CI = 0.94, 1.01). The association was null in the majority of
individual samples (/7=8 out of 12 in cross-sectional analyses and /=6 out of 8 in prospective
analyses).

Openness.: We did not make specific predictions regarding associations between openness
and healthcare use. Openness was associated with significantly greater likelihood of
visiting a dentist cross-sectionally (meta-analytic OR = 1.17, 95% CI = 1.08, 1.26), and
prospectively (meta-analytic OR = 1.20, 95% CI =1.12, 1.27). The association was positive
and statistically significant in the majority of individual samples (/7=5 out of 9 in cross-
sectional analyses and 7=3 out of 5 in prospective analyses).

Openness was not significantly associated with the likelihood of visiting a general

medical practitioner cross-sectionally (meta-analytic OR = 1.03, 95% CI = 0.999, 1.06)

or prospectively (meta-analytic OR = 1.02, 95% CI = 0.92, 1.13). The association was null
in the majority of individual samples (/7=10 out of 11 in cross-sectional analyses and /7=6 out
of 8 in prospective analyses).

Finally, openness was not significantly associated with likelihood of being admitted to a
hospital cross-sectionally (meta-analytic OR = 0.97, 95% CI = 0.93, 1.02), but higher levels
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of openness predicted lower likelihood of being admitted to a hospital prospectively (meta-
analytic OR = 0.95, 95% CI = 0.92, 0.98). Despite a statistically significant meta-analytic
prospective association, the association was null in the majority of individual samples (7=19
out of 12 in cross-sectional analyses and /=6 out of 8 in prospective analyses).

Sensitivity Analyses: Adjusting for Enabling and Need Factors

Table 4 shows meta-analytic results from sensitivity analyses adjusting for enabling and
need factors. The direction of all meta-analytic cross-sectional associations remained

the same in these sensitivity analyses. The positive association between neuroticism

and likelihood of visiting a general practitioner and the negative association between
agreeableness and likelihood being admitted to a hospital were directionally consistent
with primary models but were not statistically significant in sensitivity analyses. Notably,
in addition to adjusting for enabling and need factors, the sensitivity analyses necessarily
included fewer samples because some samples did not have measures of the covariates.

Meta-analytic Moderation

Table 5 shows meta-analytic moderation of the primary models. Regarding average sample
age, the association between neuroticism and greater likelihood of being admitted to a
hospital was weaker in older samples. In contrast, the positive association between openness
and greater likelihood of visiting a dentist was stronger in older samples. Average baseline
age also moderated the associations of extraversion and openness with likelihood of being
admitted to a hospital. These latter associations were not observed in the overall meta-
analytic estimates, and the observed interaction suggested small positive effects for younger
samples and small negative effects for older samples. Regarding country of data collection,
the negative association between conscientiousness and likelihood of being admitted to a
hospital was stronger in the U.S. samples and a negative association between openness and
hospital use was observed only in the U.S. samples.

Discussion

The present research tested the hypothesis that personality traits are associated with
healthcare use. Using data from 15 international samples, we investigated cross-sectional
and prospective associations between the Big Five personality traits and the use of three
types of healthcare services: dentists, general medical practitioners, and hospitals. In
primary analyses, people higher in conscientiousness, agreeableness, extraversion, and
openness, and lower in neuroticism were more likely to visit the dentist; people higher

in neuroticism were more likely to visit general medical practitioners; and people lower
in conscientiousness and agreeableness and higher in neuroticism were more likely to

be admitted to a hospital. Study findings were generally consistent across sensitivity
analyses adjusting for enabling and need-based factors, and we did not find evidence for
moderation by average sample age or country of data collection. Consistent with Andersen’s
behavioral model, these findings highlight the role of personality traits in helping us to
better understand who uses healthcare and further demonstrate that personality-healthcare
associations vary by type of care. However, associations between personality traits and
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healthcare use were generally small (rs ~ .05) (Funder & Ozer, 2019), suggesting that broad
personality traits may be just one factor that contribute to healthcare use.

These findings build on a larger body of work demonstrating associations between
personality traits, everyday behaviors (e.g., Ching et al., 2014), and health (e.g., Hampson &
Friedman, 2008). Specifically, our study provides insights into the connections between
personality traits and specific behaviors that have implications for health and health
interventions. Whereas the majority of prior work on personality and health has focused

on broad health status outcomes (e.qg., self-rated health, morbidity and mortality), a relatively
smaller body of research has examined specific and contextualized behavioral outcomes
such as healthcare use.

Associations between Personality Traits and Healthcare Use

Findings for neuroticism and conscientiousness were partially consistent with previous
research and our preregistered hypotheses. Based on prior research, we predicted that
neuroticism would be associated with higher likelihood of all three types of healthcare

use. Higher levels of neuroticism were indeed associated with greater likelihood of using
general medical practitioners and hospitals but were associated with /ower likelihood of
visiting a dentist. The positive association between neuroticism and likelihood of visiting

a general medical practitioner is generally consistent with prior research (Hajek et al.,

2017; van Hemert et al. 1993), and may be explained by greater health problems and

greater health-related anxiety among people high in neuroticism. Although evidence for

an association between neuroticism and hospital use has been more inconsistent in past
research (Friedman et al., 2013; Hajek et al., 2017; Hallgren et al., 2016), the consistency of
the association across samples in the present research provides strong evidence for a positive
association between neuroticism and hospital use. Further, although the negative association
between neuroticism and dentist use is contrary to our hypothesis, it is not entirely surprising
given limited prior work on this type of healthcare. The negative association may be driven
by dental anxiety among people high in neuroticism (Vassend et al., 2011). Alternatively,

it is possible that individuals higher in neuroticism have less access to dental care or that
having limited access to dental services make individuals more anxious. Dental anxiety and
dentalcare access are potential avenues for future investigations.

As predicted, higher levels of conscientiousness were associated with greater likelihood

of visiting a dentist and lower likelihood of hospitalization. This suggests that people
higher in conscientiousness are more likely to manage their health by using some types of
routine healthcare services such as dentists but are less likely to require hospitalization.
Unexpectedly, conscientiousness was not associated with visiting a general medical
practitioner. The absence of an association between conscientiousness and general medical
practitioner use may be due to the fact that general medical practitioners provide many
types of care. On the one hand, more conscientious individuals may be more likely to seek
preventative care and treatment for health problems when they do arise (Weston & Jackson,
2016). On the other hand, more conscientious individuals may be generally healthier
(Goodwin & Friedman, 2006; Weston et al., 2015) and therefore require fewer doctor visits
for health problems. Because the care administered by general medical practitioners is quite
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heterogeneous, more fine-grained measures of type and context of healthcare use may be
needed to clarify this association. In sum, the present findings are largely consistent with
prior theory and research and provide strong support for associations between neuroticism,
conscientiousness, and healthcare use.

Relative to neuroticism and conscientiousness, theory and prior research make fewer clear
predictions about agreeableness, extraversion, and openness. However, we found that higher
levels of agreeableness, extraversion, and openness were associated with greater likelihood
of visiting a dentist, and higher levels of agreeableness were associated with greater
likelihood of hospitalization. The meta-analytic associations between these traits and dentist
visits were observed in several individual samples and are partially consistent with past
research. For example, Aarabi et al., 2022 also found that higher levels of extraversion

and openness (but not agreeableness) were associated with more routine dentist visits. In
contrast, the finding linking agreeableness to greater likelihood of hospitalization should

be interpreted with some caution, given that this finding is inconsistent with prior research
(e.g., Chapman et al., 2009, Friedman et al., 2013), and because the majority of associations
within individual study were null.

Heterogeneity Across Samples

In addition to interpreting the meta-analytic effects, we can also learn from heterogeneity
across samples. For example, there was considerable heterogeneity in the strength of the
association between neuroticism and hospital use, as well as conscientiousness and dentist
use, but the direction and statistical significance of both effects were relatively consistent
across samples. In other words, the present research provided ten independent replications
of the positive association between neuroticism and hospital use and seven independent
replications of the positive association between conscientiousness and dentist use, by one
indicator of replication (Anderson & Maxwell, 2016).

We examined two potential sample-level moderators that may partially explain the observed
heterogeneity in effect sizes: average age of the sample and country of data collection. The
association between neuroticism and greater likelihood of being admitted to a hospital was
weaker in older samples. This may be because health problems requiring hospitalization are
more common in older adulthood, limiting the potential effects of personality on hospital
admission (Shanahan et al., 2014). In contrast, the positive association between openness
and greater likelihood of visiting a dentist was stronger in younger samples. This may
suggest that openness is protective against the common decline in dental visits that have
been observed in older adulthood (Zhang et al., 2019). Average baseline age also moderated
the associations of extraversion and openness with likelihood of being admitted to a hospital.
However, it is difficult to interpret these effects given the cross-over shape of the interaction
and because effects are very small for both younger and older samples.

We also found some evidence for moderation by country of data collection. The association
of conscientiousness with lower likelihood of being admitted to a hospital was stronger in
the U.S. samples. This may suggest that conscientiousness is more critical to maintaining
good health in the U.S., perhaps due to limited access to routine healthcare for those

who are underinsured. Alternatively, this may be because hospital admission in the U.S.

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Willroth et al.

Page 16

is usually reserved for the most serious health conditions, whereas other types of care

are sometimes provided in hospital settings in other countries. We also found a negative
association between openness and hospital use only in the U.S. samples. This is somewhat
consistent with prior research which has found a negative association between openness and
use of emergency rooms and skilled nursing facilities in a U.S. sample (Friedman et al.,
2013).

Taken together, there was substantial explained and unexplained heterogeneity in the
strength of effects, but many of the strongest effects were remarkably consistent across
individual samples.

The Role of Enabling and Need Factors

The Andersen behavioral model of healthcare utilization posits that factors that enable
healthcare use (e.g., income and insurance) and that influence need for healthcare (e.g.,
chronic conditions) influence healthcare use. These same factors have also been associated
with personality. Thus, the current investigation considered economic enabling and health-
related need factors as potential third variable confounds that explain the links between
personality traits and healthcare use. The direction of all meta-analytic effects remained

the same when accounting for these factors, and in most cases statistically significant
effects remained significant when adjusting for these factors. Thus, the association between
personality and healthcare use appears to be mostly independent from access to healthcare
and need for healthcare, at least as operationalized in the present study. Importantly, income
and insurance are just two factors that influence healthcare access, and chronic health
conditions are just one factor that may influence healthcare need. The present investigation
did not account for other enabling factors (e.g., proximity to healthcare and quality of
available care) or other need factors (e.g., accidents and injuries, acute illnesses, and
undiagnosed conditions). Moreover, the majority of studies did not include insurance data,
and we were primarily only able to examine the role of insurance in the U.S. samples, in part
due to data availability and in part due to the nature of the health insurance system in the
U.S. relative to the other countries included in the present research.

Implications for Healthcare Delivery and Policy

Incorporating personality assessment into precision medicine approaches (Ziegelstein, 2015)
may help practitioners predict how an individual is likely to engage with the healthcare
system or understand more precisely how the healthcare system is not working for the
individual. For example, understanding how personality and other individual-level factors
influence healthcare use has the potential to inform personalized medicine by identifying
who could benefit the most from targeted interventions that promote effective healthcare
use, and how to tailor health promotion communication to improve individuals’ healthy

use of services and the delivery of patient-centered health services (Condon et al., 2017;
Mroczek, Weston, & Willroth, 2020; Israel et al., 2014; Ziegelstein, 2015). However, several
open questions would need to be addressed before the present findings could be applied to
healthcare delivery or policy.
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First, the observed associations between broad categories of healthcare and broad
personality traits were small. The effects of precision medicine efforts based on these small
associations would likely be even smaller. More precise investigations using healthcare
variables designed to distinguish important dimensions of care (e.g., preventative vs. reactive
care; acute vs. chronic care) and specific types of care (e.g., dialysis vs. wound treatment
vs. dental cleaning) are needed to better understand the nature of associations between
personality traits and healthcare use. In addition to our focus on broad types of healthcare
use, we also focused on broad Big Five traits because the same five traits (or a subset of
them) were assessed in all 15 datasets. However, more specific personality facets or nuances
(Stewart et al., 2022) may be more strongly associated with healthcare use and may provide
more information about why traits are associated with healthcare use (e.g., Atherton et al.,
2021). Future research should examine associations between personality traits, facets, and
nuances, and more specific types of healthcare use. For example, the responsibility facet of
conscientiousness may be associated with receiving recommended health screenings. Such
nuanced investigations may reveal stronger associations compared to the small associations
observed here between broad traits and broad categories of care. Further, these more
specific associations may reflect multiple potentially competing pathways that underlie the
observed broad associations. Building on the previous example, people who are high in

the responsibility facet of conscientiousness may be more likely to receive recommended
health screenings, but this may also reduce their use of other types of health care, such

as treatments for health problems. Understanding these more specific associations would
inform precise, and potentially more impactful, targeting and tailoring efforts.

A major challenge in this regard stems from the limited use of longer and more detailed
personality assessments in large-scale datasets. In particular, most of the longitudinal studies
focused on health and aging (e.g., HRS, MIDUS) use brief Big Five measures that do not
adequately capture underlying personality facets. Similarly, few of the datasets included in
the present analyses use personality-related content that lies beyond the Big Five such as
other trait frameworks or measures of values, interests, and goals/motivations. As the present
work contributes to a growing body of findings for small or null effects between the Big Five
traits and health behaviors (e.g., Atherton et al., 2022) and given research demonstrating
stronger associations for personality facets ad nuances relative to broad trait domains (e.g.,
Stewart et al., 2022), there is growing need to expand the assessment of personality in these
large ongoing studies. Of course, the prospect of expanding assessment in these studies is a
challenge in itself, as the demands on participants’ time and attention are already substantial.
We urge personality scientists to lead the way, in advocating for the inclusion of more robust
assessments in existing studies, perhaps in a subset of longitudinal waves, for a subset of
participants, or for a subset of facets, in advocating for the inclusion of robust personality
assessments in new studies (e.g., AllOfUs; All of Us Research Program Investigators, 2019),
and by conducting studies of their own that complement and enrich existing studies by
deliberately focusing on specific facets and nuances and other content that is likely to be
most promising for revealing actionable insights (e.g., Olaru et al., 2022; Mdttus et al., 2020,
2022; Revelle et al., 2021).

Second, although personality traits are not typically assessed in healthcare settings currently,
there is a precedent for doing so given that other personality-related questions are often
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asked in routine care settings as screeners (e.g., “to what extent have you felt sad lately” as

a screener for depression) and recent research has begun to examine the utility of assessing
social determinants of health in healthcare settings (e.g., Ordonez et al., 2021). Incorporating
personality assessment into healthcare systems in an efficient manner would be necessary
before direct healthcare applications are possible. One potentially promising approach is to
assess personality at multiple timepoints, as well as other individual characteristics such as
life circumstances and psychosocial well-being, using short-form methods and entering them
into electronic health records as we would depression screenings or otherwise (Condon et
al., 2017; Gorini & Pravettoni, 2020; Matthews et al., 2016).

Finally, it is important that any healthcare delivery or policy applications are carried out

in an ethical manner. Information on personality collected within a healthcare system
should be treated with the same level of autonomy, privacy, and care as other types of
protected health information. Patients should be briefed on the potential benefits and costs,
allowed to opt in and out whenever they please, and rest assured knowing that their data are
confidential similar to the rest of their health information. Interventions should be designed
based on the best available evidence to avoid waste, and their efficacy and effectiveness
should be thoroughly evaluated. We also recommend that such interventions focus on
changing the healthcare system to better meet individual’s different needs, rather than
changing individuals’ personalities to fit the healthcare system. In this vein, a range of other
contextual and individual factors beyond personality should be considered when designing
and delivering healthcare services to better meet the needs of the population. The utility of
personality assessment in this context might simply serve as a marker of who the healthcare
system is not working for and why it is not working for them.

The following limitations should be considered when drawing conclusions from the present
research. First, the present study cannot distinguish appropriate healthcare use from under-
use or over-use. This distinction is particularly important given that underuse of healthcare
is detrimental to individuals’ health and can result in increased healthcare costs over the
long-term (e.g., Maciosek et al., 2010), and at the same time, overuse of healthcare can
lead to unnecessary and sometimes invasive diagnostic tests and medical interventions and
greater immediate healthcare costs (Emanuel & Fuchs, 2008). Moreover, differences in
healthcare use between individuals and groups can lead to inequitable distribution of care
(Andersen & Aday, 1978; Burgess et al., 2008; Shelley et al., & Fahs, 2011). Thus, future
research that incorporates the context of healthcare and quantity of use is needed.

Second, although we used samples from different countries with different healthcare
systems, all samples were from the U.S., Australia, Japan, or Western Europe, and thus
the extent to which the present findings generalize to lower- and middle-income countries
is unclear. Future research should examine the generalizability versus specificity of these
associations across cultures, as well as across particular sociocultural identities (e.g.,

race, ethnicity, sexual orientation, gender identity, immigrant status) who often experience
disproportionate barriers to healthcare services.
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Finally, the present analyses were correlational and thus we cannot draw conclusions about
causality. We have discussed how personality may impact healthcare use. However, it is also
plausible that healthcare use impacts personality (e.g., through effects on health status), or
that an unmeasured confounder influences both personality and healthcare use. We expect
that a combination of these causal pathways may contribute to the observed correlational
associations. The present findings provide a strong framework upon which to conduct future
research on potential causal relationships between personality and healthcare use.

Concluding Remarks

The present research has several key strengths that make it a firm foundation for future
research on personality trait-healthcare associations. First, we used a coordinated data
analysis approach across 15 samples. This provided up to 15 independent opportunities for
replication for each effect; and thus, the meta-analytic estimates and body of individual
study results in the present research may be more informative than prior single-study
findings. The use of a coordinated data analysis increases confidence that the observed
findings are at least somewhat generalizable and not an idiosyncrasy of any individual
sample or measure. Second, we examined a range of different types of healthcare,
increasing our understanding of how personality-healthcare use associations differ based
on healthcare type. In sum, results suggest that personality traits are associated with who
uses healthcare and personality-healthcare use associations differ across different types of
care. Future research should examine more nuanced relationships between personality facets
and nuances, and specific types of care (e.g., routine physicals vs. emergent surgeries).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

This work is supported by two National Institute on Aging grants awarded to DKM (R01-AG018436, RO1-
AG067622) and a National Institute on Aging Career Development Award awarded to ECW (K99AG071838/
RO0AG071838). The Longitudinal Aging Study Amsterdam is supported by a grant from the Netherlands Ministry
of Health Welfare and Sports, Directorate of Long-Term Care. The Canberra Longitudinal Study was supported by
National Health & Medical Research Council (NHMRC) Unit Grants 973301 and 933301 and NHMRC Program
Grant 179805. PJB is supported by NHMRC fellowship 1158707. The Midlife in the United States study has been
funded by the John D. and Catherine T. MacArthur Foundation Research Network and two grants from the National
Institute on Aging (P01-AG020166; U19-AG051426). This research was supported by a grant from the National
Institute on Aging (5R37AG027343) to conduct a study of Midlife in Japan (MIDJA) for comparative analysis with
MIDUS (Midlife in the United States, P01-AG020166). The Veterans Affairs Normative Aging Study is a research
component of the Massachusetts Veterans Epidemiology Research and Information Center and is supported by the
Veterans Affairs Cooperative Studies Program/Epidemiology Research Centers. SATSA is supported by National
Institute of Aging (AG04563, AG10175, AG08724), The MacArthur Foundation Research Network on Successful
Aging, Swedish Research Council (825-2007-7460, 825-2009-6141, 825-3011-6182), and the Swedish Council for
Working Life and Social Research (FAS) (97:0147:1B, 2009-0795). The HRS (Health and Retirement Study) is
sponsored by the National Institute on Aging (U01AG009740) and is conducted by the University of Michigan. The
research questions, hypotheses, and analytic approach were pre-registered in the Open Science Framework (OSF;
https://osf.io/s9kgn). We used R version 4.0 for all analyses. R code for individual study analyses and meta-analyses
can also be found on OSF (https://osf.io/g8vgm). The views expressed in this paper are those of the authors and do
not necessarily represent the views of the supporting institutions.

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.


https://osf.io/s9kqn
https://osf.io/g8vqm

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Willroth et al.

Page 20

References

Aarabi G, Walther C, Bunte K, Spinler K, Buczak-Stec E, Kénig HH, & Hajek A (2022). The Big
Five personality traits and regularity of lifetime dental visit attendance: evidence of the Survey of
Health, Ageing, and Retirement in Europe (SHARE). Aging Clinical and Experimental Research,
34(6), 1439-1445. [PubMed: 34964080]

All of Us Research Program Investigators. (2019). The “All of Us” research program. New England
Journal of Medicine, 381(7), 668-676. [PubMed: 31412182]

Anagnostopoulos F, & Botse T (2016). Exploring the role of neuroticism and insecure attachment in
health anxiety, safety-seeking behavior engagement, and medical services utilization: A study based
on an extended interpersonal model of health anxiety. SAGE Open, 6, 2158244016653641.

Andersen RM (1995). Revisiting the behavioral model and access to medical care: does it matter?
Journal of Health and Social Behavior, 1-10.

Andersen R, & Aday LA (1978). Access to medical care in the US: realized and potential. Medical
Care, 533-546. [PubMed: 672266]

Andersen R, & Newman JF (2005). Societal and individual determinants of medical care utilization in
the United States. The Milbank Quarterly, 83.

Anderson SF, & Maxwell SE (2016). There’s more than one way to conduct a replication study:
Beyond statistical significance. Psychological Methods, 21, 1. [PubMed: 26214497]

Atherton OE, Willroth EC, Schwaba T, Goktan AJ, Graham EK, Condon DM, ... & Mroczek DK.
(2021). Personality Predictors of Emergency Department Post-Discharge Outcomes. Personality
Science, 2, 1-20.

Bell B, Rose CL, & Damon A (1972). The Normative Aging Study: an interdisciplinary and
longitudinal study of health and aging. Aging and Human Development, 3, 5-17.

Bertram L, Bockenhoff A, Demuth I, Duzel S, Eckardt R, Li S-C, ... Wagner GG (2013). Cohort
profile: The Berlin Aging Study Il (BASE-II). International Journal of Epidemiology, 43, 703-712.
[PubMed: 23505255]

Borenstein M, Hedges L, Higgins J, & Rothstein H (2010). A basic introduction to fixed-effect
and random-effects models for meta-analysis. Research Synthesis Methods, 1, 97-111. [PubMed:
26061376]

Burgess DJ, Ding Y, Hargreaves M, Van Ryn M, & Phelan S (2008). The association between
perceived discrimination and underutilization of needed medical and mental health care in a
multi-ethnic community sample. Journal of Health Care for the Poor and Underserved, 19, 894—
911. [PubMed: 18677077]

Chapman BP, Shah M, Friedman B, Drayer R, Duberstein PR, & Lyness JM (2009). Personality traits
predict emergency department utilization over 3 years in older patients. The American Journal of
Geriatric Psychiatry, 17, 526-535. [PubMed: 19461261]

Ching CM, Church AT, Katighak MS, Reyes JAS, Tanaka-Matsumi J, Takaoka S, ... & Ortiz FA.
(2014). The manifestation of traits in everyday behavior and affect: A five-culture study. Journal of
Research in Personality, 48, 1-16.

Christensen H, Mackinnon A, Jorm AF, Korten A, Jacomb P, Hofer SM, & Henderson S (2004).

The Canberra Longitudinal Study: Design, aims, methodology, outcomes and recent empirical
investigations. Aging Neuropsychology and Cognition, 11, 169-195.

Clarke S, & T Robertson | (2005). A meta-analytic review of the Big Five personality factors and
accident involvement in occupational and non-occupational settings. Journal of Occupational and
Organizational Psychology, 78, 355-376.

Cohen P, Cohen J, Aiken LS, & West SG (1999). The problem of units and the circumstance for
POMP. Multivariate behavioral Research, 34, 315-346.

Condon DM (2018). The SAPA Personality Inventory: An empirically-derived, hierarchically-
organized self-report personality assessment model.

Condon DM, Roney E, & Revelle W (2017). A SAPA project update: On the structure of phrased
self-report personality items. Journal of Open Psychology Data, 5.

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Willroth et al.

Page 21

Condon DM, Weston SJ, & Hill PL (2017). Reconsidering what is vital about vital signs in electronic
health records: Comment on Matthews et al. (2016). American Psychologist, 72, 487-488.
[PubMed: 28726456]

Costa PT Jr, & McCrae RR (1987). Neuroticism, somatic complaints, and disease: Is the bark worse
than the bite?. Journal of Personality, 55, 299-316. [PubMed: 3612472]

Costa PT Jr., & McCrae RR (1985a). The NEO Personality Inventory manual. Odessa, FL:
Psychological Assessment Resources.

Costa PT Jr., & McCrae RR (1992). Normal personality assessment in clinical practice: The NEO
Personality Inventory. Psychological Assessment, 4, 5-13.

Costa PT, & McCrae RR (1985b). The neo personality inventory. FL: Psychological Assessment
Resources Odessa.

Curran PJ, & Hussong AM (2009). Integrative data analysis: the simultaneous analysis of multiple data
sets. Psychological Methods, 14, 81. [PubMed: 19485623]

Denissen JJ, Bleidorn W, Hennecke M, Luhmann M, Orth U, Specht J, & Zimmermann J (2018).
Uncovering the power of personality to shape income. Psychological Science, 29, 3-13 [PubMed:
29155616]

Emanuel EJ, & Fuchs VR (2008). The perfect storm of overutilization. Jama, 299, 2789-2791.
[PubMed: 18560006]

Eysenck HJ (1975). Manual of the Eysenck Personality Questionnaire (junior and adult). London:
Hodder; Stoughton.

Friedman B, Veazie PJ, Chapman BP, Manning WG, & Duberstein PR (2013). Is personality
associated with health care use by older adults?. The Milbank Quarterly, 91, 491-527. [PubMed:
24028697]

Funder DC, & Ozer DJ (2019). Evaluating effect size in psychological research: Sense and nonsense.
Advances in Methods and Practices in Psychological Science, 2(2), 156-168.

Gerstorf D, Bertram L, Lindenberger U, Pawelec G, Demuth I, Steinhagen-Thiessen E, & Wagner
GG (2016). The Berlin Aging Study II—An overview. Gerontology, 62, 311-315. [PubMed:
26820471]

Goebel J, Grabka MM, Liebig S, Kroh M, Richter D, Schréder C, & Schupp J (2019). The German
socio-economic panel (SOEP). Jahrbiicher fiir Nationalokonomie und Statistik, 239(2), 345-360.

Goldberg LR (1992). The development of markers for the Big-Five factor structure. Psychological
Assessment, 4, 26.

Goldberg LR, Johnson JA, Eber HW, Hogan R, Ashton MC, Cloninger CR, & Gough HG (2006). The
international personality item pool and the future of public-domain personality measures. Journal
of Research in Personality, 40, 84-96.

Goodwin RD, & Friedman HS (2006). Health status and the five-factor personality traits in
a nationally representative sample. Journal of Health Psychology, 11, 643-654. [PubMed:
16908463]

Gorini A, Caiani EG, & Pravettoni G (2020). Psycho-cognitive Factors Orienting eHealth
Development and Evaluation. P5 eHealth: An Agenda for the Health Technologies of the Future,
109.

Graham EK, Weston SJ, Turiano NA, Aschwanden D, Booth T, Harrison F, ... & Donnellan MB.
(2020). Is healthy neuroticism associated with health behaviors? A coordinated integrative data
analysis. Collabra: Psychology, 6.

Graham EK, Willroth EC, Weston SJ, Muniz-Terrera G, Clouston SA, Hofer SM, ... & Piccinin
AM. (2021). Coordinated data analysis: Knowledge accumulation in lifespan developmental
psychology. Psychology and Aging.

Hajek A, Bock JO, & Konig HH (2017). The role of personality in health care use: results of a
population-based longitudinal study in Germany. PloS One, 12, e0181716. [PubMed: 28746388]

Hallgren J, Fransson El, Kareholt I, Reynolds CA, Pedersen NL, & Aslan AKD (2016). Factors
associated with hospitalization risk among community living middle aged and older persons:
results from the Swedish Adoption/Twin Study of Aging (SATSA). Archives of Gerontology and
Geriatrics, 66, 102-108. [PubMed: 27281475]

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Willroth et al.

Page 22

Hampson SE, & Friedman HS (2008). Personality and health: A lifespan perspective. In John OP,
Robins RW, & Pervin LA (Eds.), Handbook of personality: Theory and research (pp. 770-794).
The Guilford Press.

Health and Retirement Study, (2006 HRS Core) public use dataset. Produced and distributed by the
University of Michigan with funding from the National Institute on Aging (grant number NIA
UO01AG009740). Ann Arbor, MI, (2021a).

Health and Retirement Study, (2008 HRS Core) public use dataset. Produced and distributed by the
University of Michigan with funding from the National Institute on Aging (grant number NIA
U01AG009740). Ann Arbor, MI, (2014).

Health and Retirement Study, (2010 HRS Core) public use dataset. Produced and distributed by the
University of Michigan with funding from the National Institute on Aging (grant number NIA
U01AG009740). Ann Arbor, Ml, (2021b).

Health and Retirement Study, (2012 HRS Core) public use dataset. Produced and distributed by the
University of Michigan with funding from the National Institute on Aging (grant number NIA
U01AG009740). Ann Arbor, Ml, (2020).

Herd P, Carr D, & Roan C (2014). Cohort profile: Wisconsin longitudinal study (WLS). International
Journal of Epidemiology, 43, 34-41. [PubMed: 24585852]

Higgins JP, & Green S (2008). Cochrane handbook for systematic reviews of interventions, Vol. 5,
Wiley-Blackwell, Chichester.

Hofer SM, & Piccinin AM (2009). Integrative data analysis through coordination of measurement
and analysis protocol across independent longitudinal studies. Psychological Methods, 14, 150.
[PubMed: 19485626]

Honda K, & Jacobson JS (2005). Use of complementary and alternative medicine among United States
adults: the influences of personality, coping strategies, and social support. Preventive Medicine,
40, 46-53. [PubMed: 15530580]

Huisman M, Poppelaars J, van der Horst M, Beekman AT, Brug J, Van Tilburg TG, & Deeg DJ (2011).
Cohort profile: the longitudinal aging study Amsterdam. International Journal of Epidemiology,
40, 868-876. [PubMed: 21216744]

Israel S, Moffitt TE, Belsky DW, Hancox RJ, Poulton R, Roberts B, ... & Caspi A. (2014). Translating
personality psychology to help personalize preventive medicine for young adult patients. Journal
of Personality and Social Psychology, 106, 484. [PubMed: 24588093]

lwasa H, Masui Y, Gondo Y, Yoshida Y, Inagaki H, Kawaai C, ... & Suzuki T. (2009). Personality
and participation in mass health checkups among Japanese community-dwelling elderly. Journal of
Psychosomatic Research, 66, 155-159 [PubMed: 19154858]

John OP, & Srivastava S (1999). The Big-Five trait taxonomy: History, measurement, and theoretical
perspectives (Vol. 2, pp. 102-138). Berkeley: University of California.

John OP, Donahue EM, & Kentle RL (1991). Big five inventory. Journal of Personality and Social
Psychology.

Lachman ME, & Weaver SL (1997). The Midlife Development Inventory (MIDI) personality scales:
Scale construction and scoring. Waltham, MA: Brandeis University, 1-9.

Lang FR, John D, Liidtke O, Schupp J, & Wagner GG (2011). Short assessment of the Big Five:
Robust across survey methods except telephone interviewing. Behavior Research Methods, 43(2),
548-567. [PubMed: 21424189]

Lodi-Smith J, Jackson J, Bogg T, Walton K, Wood D, Harms P, & Roberts BW (2010). Mechanisms
of health: Education and health-related behaviours partially mediate the relationship between
conscientiousness and self-reported physical health. Psychology and Health, 25(3), 305-319.
[PubMed: 20204934]

Luteijn F, Starren J C M G, & van Dijk H. (2000). Handleiding Nederlandse Persoonlijkheids
Vragenlijst, NPV (herziene uitgave).

Maciosek MV, Coffield AB, Flottemesch TJ, Edwards NM, & Solberg L1 (2010). Greater use of
preventive services in US health care could save lives at little or no cost. Health Affairs, 29,
1656-1660. [PubMed: 20820022]

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Willroth et al.

Page 23

Matthews KA, Adler NE, Forrest CB, & Stead WW (2016). Collecting psychosocial “vital signs”
in electronic health records: Why now? What are they? What’s new for psychology? American
Psychologist, 71(6), 497-504. [PubMed: 27571529]

McCrae RR, & Costa PT Jr (1985). Comparison of EPI and psychoticism scales with measures of the
five-factor model of personality. Personality and Individual Differences, 6, 587-597.

M@éttus R, Bates TC, Condon DM, Mroczek DK, & Revelle WR (2022). Leveraging a more nuanced
view of personality: Narrow characteristics predict and explain variance in life outcomes.

Méttus R, Wood D, Condon DM, Back MD, Baumert A, Costantini G, ... & Zimmermann J. (2020).
Descriptive, predictive and explanatory personality research: Different goals, different approaches,
but a shared need to move beyond the Big Few traits. European Journal of Personality, 34(6),
1175-1201.

Mroczek DK, Spiro 1l A, & Turiano NA (2009). Do health behaviors explain the effect of neuroticism
on mortality? Longitudinal findings from the VA Normative Aging Study. Journal of Research in
Personality, 43, 653-659. [PubMed: 20161240]

Mroczek DK, Weston SJ, & Willroth EC (2020). A lifespan perspective on the interconnections
between personality, health, and optimal aging. In Personality and Healthy Aging in Adulthood
(pp. 191-202). Springer, Cham.

Nettle D (2005). An evolutionary approach to the extraversion continuum. Evolution and Human
Behavior, 26, 363-373.

Nyhus EK, & Pons E (2005). The effects of personality on earnings. Journal of Economic Psychology,
26, 363-384.

Olaru G, Stieger M, Ruegger D, Kowatsch T, Fliickiger C, Roberts BW, & Allemand M (2022).
Personality change through a digital-coaching intervention: Using measurement invariance testing
to distinguish between trait domain, facet, and nuance change. European Journal of Personality,
08902070221145088.

Ordonez E, Dowdell K, Navejar NM, Dongarwar D, Itani A, & Salihu HM (2021). An Assessment
of the Social Determinants of Health in an Urban Emergency Department. Western Journal of
Emergency Medicine, 22(4), 890. [PubMed: 35354001]

Pedersen NL, McClearn GE, Plomin R, Nesselroade JR, Berg S, & DeFaire U (1991). The Swedish
adoption twin study of aging: an update. Acta Geneticae Medicae et Gemellologiae: Twin
Research, 40, 7-20. [PubMed: 1950353]

Revelle W, Dworak EM, & Condon DM (2021). Exploring the persome: The power of the item in
understanding personality structure. Personality and Individual Differences, 169, 109905.

Schaie KW, Willis SL, & Caskie GI (2004). The Seattle longitudinal study: Relationship between
personality and cognition. Aging Neuropsychology and Cognition, 11(2-3), 304-324.

Shanahan MJ, Hill PL, Roberts BW, Eccles J, & Friedman HS (2014). Conscientiousness, health,
and aging: the life course of personality model. Developmental Psychology, 50(5), 1407-1425.
[PubMed: 23244406]

Shelley D, Russell S, Parikh NS, & Fahs M (2011). Ethnic disparities in self-reported oral health status
and access to care among older adults in NYC. Journal of Urban Health, 88, 651-662. [PubMed:
21850607]

Sonnega A, Faul JD, Ofstedal MB, Langa KM, Phillips JW, & Weir DR (2014). Cohort profile: the
health and retirement study (HRS). International Journal of Epidemiology, 43, 576-585. [PubMed:
24671021]

Soto CJ (2019). How replicable are links between personality traits and consequential life outcomes?
The life outcomes of personality replication project. Psychological Science, 30(5), 711-727.
[PubMed: 30950321]

Stewart RD, Méttus R, Seeboth A, Soto CJ, & Johnson W (2022). The finer details? The predictability
of life outcomes from Big Five domains, facets, and nuances. Journal of Personality, 90(2), 167—
182. [PubMed: 34236710]

ten Have M, Oldehinkel A, Vollebergh W, & Ormel J (2005). Does neuroticism explain variations
in care service use for mental health problems in the general population?. Social Psychiatry and
Psychiatric Epidemiology, 40, 425-431. [PubMed: 16003591]

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Willroth et al.

Page 24

Van Hemert AM, Bakker CH, Vandenbroucke JP, & Valkenburg HA (1993). Psychologic distress as a
longterm predictor of medical utilisation. The International Journal of Psychiatry in Medicine, 23,
295-305. [PubMed: 8270358]

Vassend O, Rgysamb E, & Nielsen CS (2011). Dental anxiety in relation to neuroticism and pain
sensitivity. A twin study. Journal of Anxiety Disorders, 25, 302-308. [PubMed: 21211939]

von Hippel PT (2015). The heterogeneity statistic 12 can be biased in small meta-analyses. BMC
Medical Research Methodology, 15(1), 1-8. [PubMed: 25555466]

Wagner GG, Frick JR, & Schupp J (2007). The German Socio-Economic Panel study (SOEP)-
evolution, scope and enhancements. Retrieved from: http://hdl.handle.net/10419/150550.

Weston SJ, & Jackson JJ (2016). How do people respond to health news? The role of personality traits.
Psychology & Health, 31, 637-654. [PubMed: 26609555]

Weston SJ, Graham EK, & Piccinin A (2020). Coordinated data analysis: A new method for the
study of personality and health. In Hill P & Allemand M (Eds.), Personality and healthy aging in
adulthood. Springer Nature.

Weston SJ, Hill PL, & Jackson JJ (2015). Personality traits predict the onset of disease. Social
Psychological and Personality Science, 6, 309-317.

Zelinski EM, & Kennison RF (2001). The Long Beach Longitudinal Study: Evaluation of longitudinal
effects of aging on memory and cognition. Home Health Care Services Quarterly, 19, 45-55,
[PubMed: 11436406]

Zhang W, Wu YY, & Wu B (2019). Racial/ethnic disparities in dental service utilization for foreign-
born and US-born middle-aged and older adults. Research on Aging, 41(9), 845-867. [PubMed:
31272288]

Ziegelstein RC (2015). Personomics. JAMA Internal Medicine, 175(6), 888—889. [PubMed:
25867929]

J Pers Soc Psychol. Author manuscript; available in PMC 2024 September 01.


http://hdl.handle.net/10419/150550

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Willroth et al.

Figure 1.

A. Neuroticism and Likelihood of Dentist Use
(Q(10) = 40.03, p < .001 , 12 = 77%)
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Page 25

Forest plots depicting results of primary cross-sectional results for neuroticism and three
types of healthcare use, while adjusting for participant age and sex. RE Model = random-
effects meta-analytic estimate. Between-study heterogeneity statistics (Q, 12) are shown

above each forest plot.
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A. Conscientiousness and Likelihood of Dentist Use
(Q(7) = 106.42, p < .001 , 12 = 89%)
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Figure 2.
Forest plots depicting results of primary cross-sectional results for conscientiousness and

three types of healthcare use, while adjusting for participant age and sex. RE Model =
random-effects meta-analytic estimate. Between-study heterogeneity statistics (Q, 12) are
shown above each forest plot.
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A. Agreeableness and Likelihood of Dentist Use
(Q(7)=18.04, p=.012, 12 = 71%)
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Figure 3.
Forest plots depicting results of primary cross-sectional results for agreeableness and three

types of healthcare use, while adjusting for participant age and sex. RE Model = random-
effects meta-analytic estimate. Between-study heterogeneity statistics (Q, 12) are shown
above each forest plot.
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A. Extraversion and Likelihood of Dentist Use

(Q(9) =3497, p<.001, 12 =71%)
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Figure 4.
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Forest plots depicting results of primary cross-sectional results for extraversion and three
types of healthcare use, while adjusting for participant age and sex. RE Model = random-
effects meta-analytic estimate. Between-study heterogeneity statistics (Q, 12) are shown

above each forest plot.
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A. Openness and Likelihood of Dentist Use
(Q(8) =382.54, p<.001, 12 =94%)
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Figure 5.
Forest plots depicting results of primary cross-sectional results for openness and three types

of healthcare use, while adjusting for participant age and sex. RE Model = random-effects
meta-analytic estimate. Between-study heterogeneity statistics (Q, 12) are shown above each
forest plot.
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Table 5

Meta-Analytic Moderation of Primary Models

Moderation by Average Age of Sample

Dentist General Practitioner Hospital

Neuroticism coeff 95% ClI coeff 95% ClI coeff 95% ClI

Intercept -0.183 -0.349,-0.162 -0.121 -0.635,0.394 0.343 0.305, 0.381

Mean Age of Sample  0.002 -0.001,0.004  0.005 -0.004,0.013 -0.003 -0.004,-0.002
Conscientiousness

Intercept 0.065 -0.139, 0.268 0.283  —-0.423,0.990 -0.047 -0.156, 0.064

Mean Age of Sample  0.003 -0.001,0.006 -0.005 -0.016,0.007 -0.001 -0.004,0.001
Agreeableness

Intercept 0.064  -0.116,0.244 -0.150 -0.446,0.145 -0.112 -0.271,0.047

Mean Age of Sample  0.000 -0.003, 0.003 0.003 -0.002,0.008 0.001 -0.002, 0.004
Extraversion

Intercept 0.205 0.070, 0.339 0.209 -0.070,0.487 0.141 0.002, 0.281

Mean Age of Sample  -0.002  —0.004,0.001 -0.003 -0.008,0.001 -0.003 -0.006,-0.001
Openness

Intercept -0.151 -0.383,0.081 -0.046 -0.213,0.121 0.176 0.139, 0.213

Mean Age of Sample  0.005 0.001, 0.009 0.001  -0.002,0.004 -0.004 -0.005,-0.003
Moderation by Country of Data Collection

Dentist General Practitioner Hospital

Neuroticism coeff 95% ClI coeff 95% ClI coeff 95% ClI

Intercept (non-U.S.)  —0.015  -0.097, 0.067 0.220 0.096, 0.343 0.211 0.139, 0.283

Country (U.S.) -0.079 -0.173,0.016 -0.093 -0.256,0.070 -0.043  -0.131, 0.045
Conscientiousness

Intercept (non-U.S.)  0.265 0.080, 0.451 0.006 -0.194,0.206 -0.070 -0.109, -0.031

Country (U.S.) -0.039  -0.236, 0.157 0.002 -0.233,0.236 —-0.080 -0.128,-0.031
Agreeableness

Intercept (non-U.S.)  0.123 -0.036,0.283 -0.007 -0.074,0.061 -0.033 -0.114,0.047

Country (U.S.) -0.062  -0.229, 0.105 0.071  -0.014,0.156  0.006 -0.090, 0.102
Extraversion

Intercept (non-U.S.)  0.017 -0.074, 0.108 0.038 -0.051,0.128 -0.027 -0.118, 0.064

Country (U.S.) 0.081 -0.014,0.176  -0.035 -0.148,0.078 -0.023 -0.134,0.089
Openness

Intercept (non-U.S.)  0.243 0.113,0.373 0.029  -0.030,0.087 -0.008 -0.046, 0.031

Country (U.S.) -0.064  -0.205, 0.076 0.005 -0.072,0.081 -0.052 -0.100,—-0.004
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