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Abstract

Five Factor Model (FFM) personality traits are related to basic cognitive functions and risk

of cognitive impairment in late life. The present study addresses whether FFM traits are

also associated with a more complex cognitive function, reasoning, across adulthood. We

used seven samples to examine the relation between personality and verbal (total A=39,177)

and numeric (total A=76,388) reasoning. A meta-analysis indicated higher Neuroticism

was associated modestly with worse performance on verbal and numeric reasoning tasks.
Openness was associated with better verbal reasoning and was unrelated to numeric reasoning.
Surprisingly, Extraversion was associated modestly with worse performance in both domains,
and Conscientiousness was essentially unrelated to reasoning. Agreeableness was unrelated to
reasoning. There was significant heterogeneity across the samples but only limited evidence for
moderation by age or sex. Consistent with other cognitive domains, the results suggested that
Neuroticism is related to worse performance globally, whereas Openness tends to be associated
with better verbal abilities. Among the unexpected findings was the better reasoning of introverts.
The pattern also suggests that the common positive association between Conscientiousness and
cognition does not extend to reasoning and suggests that Conscientiousness may support healthier
cognitive aging through basic cognitive functions rather than through complex functions like
reasoning.
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Five Factor Model (FFM; McCrae & John, 1992) personality traits have been associated
with aspects of cognitive function (Curtis, Windsor, & Soubelet, 2015). Individuals

who score higher in Neuroticism (a general tendency towards negative emotionality and
vulnerability to stress) perform worse on measures of episodic memory and verbal fluency,
whereas individuals who score higher in Conscientiousness (a general tendency towards
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organization, discipline, and responsibility) perform better on tasks that measure these

two aspects of cognition (Luchetti, Terracciano, Stephan, & Sutin, 2016; Sutin et al.,
2019). Higher Neuroticism and lower Conscientiousness are also the traits implicated most
consistently in risk of severe cognitive impairment in older adulthood (Segerstrom, 2018).
The other three FFM traits — Extraversion (a general tendency toward sociability and
positive emotionality), Openness (a general tendency toward imagination and creativity),
and Agreeableness (a general tendency toward altruism and cooperation) tend to have
more domain-specific associations with cognition (Curtis et al., 2015). The literature on
personality and cognition in adulthood has focused primarily on either specific cognitive
functions, such as episodic memory and processing speed (Chapman et al., 2017), or

on clinically-relevant outcomes, such as Alzheimer’s disease (Terracciano et al., 2014)

and other significant cognitive impairments (Terracciano, Stephan, Luchetti, Albanese, &
Sutin, 2017). Less work has addressed the relation between personality traits and more
complex cognitive processes that involve the integration of multiple basic functions, such as
reasoning.

Reasoning is the ability to identify the relation between two or more objects and/or concepts.
It is essential for problem solving and is a cornerstone of human learning (Gentner &
Maravilla, 2018). It has been described as inference based on knowledge (Oaksford &
Chater, 2019) and as the integration of multiple cognitive functions, including working
memory, inhibition, and set shifting (Krawczyk, 2012). Reasoning can occur in any
cognitive domain; verbal and numeric are the two most common domains. \Verbal reasoning
refers to the relation between words and is typically measured with tasks such as analogies,
whereas numeric reasoning refers to the relation between numbers and is typically measured
with tasks such as number series.

Evidence that personality may be related to reasoning comes from work on personality and
aptitude tests like the Scholastic Achievement Test (SAT) in adolescence and reasoning tasks
administered in adulthood. Of the five traits, Openness tends to have the most consistent
associations with better verbal reasoning skills in adolescence, as assessed by the SATs
(Noftle & Robins, 2007). The association between this trait and the quantitative section of
the SATS is more mixed, and the other four traits are not associated consistently with either
section of the SATs (Noftle & Robins, 2007). In a set of studies on high school students that
combined measures of reasoning across verbal, numeric and visuospatial domains, Openness
again had the most replicable association with higher reasoning, whereas the other four traits
were not associated consistently with it (Bergold & Steinmayr, 2018).

The pattern of associations between personality and reasoning is somewhat different in
adulthood. In a large sample of adults, for example, higher Neuroticism was associated
with lower scores in verbal reasoning (the other four traits were not assessed and neither
was numeric reasoning; Olivo, Gour, & Schidth, 2019). In a relatively small sample of
adults (AM=154), Neuroticism and Extraversion were both associated with lower scores on
a numeric reasoning task, whereas the other three traits were unrelated to it (Graham

& Lachman, 2014). In a moderately large sample of older adults from the Health and
Retirement Study (HRS; N=2,865), there was a similar negative association between
Neuroticism and numeric reasoning, a positive association between Conscientiousness and
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numeric reasoning, and no linear association with the other three traits (Sutin, Stephan,
Luchetti, & Terracciano, 2019). In the HRS sample, Neuroticism and Conscientiousness
were likewise associated with visuospatial reasoning, and, in addition, there were positive
associations with Openness and Agreeableness (Sutin et al., 2019).

This body of literature thus suggests Openness should be associated with reasoning in
younger adulthood, whereas Neuroticism should be associated with reasoning in middle
and older adulthood. Related work on verbal fluency (Sutin et al., 2019), however, suggests
that Openness, Extraversion, and Conscientiousness might also play a role in verbal ability
across adulthood. That is, these traits are associated with better verbal ability, measured

as fluency. These positive associations may extend to verbal reasoning, another component
of verbal abilities. Further, the broader literature on personality and cognition indicates
that Conscientiousness supports better cognitive function into older adulthood (Wilson,
Schneider, Arnold, Bienias, & Bennett, 2007), with some evidence that its protective effect
extends to reasoning (Sutin et al., 2019). The basic processes associated with these traits
may contribute to the association with reasoning performance. For example, the tendency to
feel distress and anxious that is characteristic of Neuroticism may interfere with the ability
to reason. The organization and disciplined approach associated with Conscientiousness
may support better reasoning. And the cognitive flexibility that is one of the defining
characteristics of Openness may support better reasoning skills.

The present research takes a systematic approach to the relation between personality traits
and verbal and numeric reasoning by examining a total of seven publicly available datasets
(see below). Based on the literature on personality and cognition in adulthood and the
literature on personality and reasoning in both adolescence and adulthood, we made the
following pre-registered hypotheses: Higher Neuroticism will be associated with lower
scores on tasks that measure verbal and numeric reasoning. Higher Conscientiousness and
higher Openness will be associated with higher scores on tasks that measure verbal and
numeric reasoning. Higher Extraversion will be associated with higher scores on verbal
reasoning and be unrelated to performance on numeric reasoning tasks. Agreeableness will
not be related to either type of reasoning. We further examined whether the associations vary
by age or gender (exploratory analyses).

We took an Integrative Data Analysis (IDA) approach in this research. Hofer and

Piccinin (Hofer & Piccinin, 2009, 2010) have advocated for such an approach to increase
replicability, reproducibility, and rigor. One IDA approach is to estimate the associations
separately within each sample and then combine them using meta-analysis (Hofer &
Piccinin, 2010; Weston, Graham, & Piccinin, 2019). IDA approaches have become popular
for identifying replicable associations between personality and health-related outcomes
(Graham et al., 2017; Jokela et al., 2013). We searched the Interuniversity Consortium

for Political and Social Research (ICPSR), the Gateway to Global Aging, and the UK Data
Service, as well as our knowledge of other cohort studies, to identify publicly available
datasets for download that included a validated measure of FFM traits and standard
measures of verbal and/or numeric reasoning. We identified 6 cohorts (7 samples) with a

Neuropsychol Dev Cogn B Aging Neuropsychol Cogn. Author manuscript; available in PMC 2023 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sutin et al. Page 4

measure of verbal reasoning and 7 cohorts (7 samples) with a measure of numeric reasoning
(4 cohorts included a measure of both types of reasoning). Several of these cohorts overlap
with our previous research on personality and verbal fluency (Sutin et al., 2019). Although
related, verbal fluency and reasoning are distinct cognitive domains that are only modestly
correlated (Lachman, Agrigoroaei, Tun, & Weaver, 2014). In most samples, personality and
reasoning were measured at the same time, except where noted below. Participants who had
valid data on all five personality traits, reasoning, and demographic covariates were selected
into the analytic sample for each cohort. Participants were not excluded for any reason

other than missing data on key variables. The preregistration for this study can be found at
https://osf.io/9ptke/?view_only=c13b04e55e8349fh9c0115d1d651c836. Note that the ELSA
sample was not part of our preregistration. Subsequent to preregistration, we became aware
that ELSA administered a numeric reasoning task at the wave after the first personality
assessment. We included it in our analysis, following the same analytic strategy as described
for the other cohorts in the preregistration.

Participants and Procedure

HRS.—The Health and Retirement Study (HRS) is a longitudinal study of Americans
aged 50 years and older and their spouse (regardless of age). An FFM measure of
personality has been included in the Leave-Behind Questionnaire since 2006. In 2006,

a random half of HRS participants was selected for an enhanced face-to-face interview
that included this questionnaire; the other half of the sample completed it in 2008.
Participants repeat this assessment at alternating waves, every four years. The measure of
numeric reasoning was administered to all participants in 2012, and the measure of verbal
reasoning was administered to all participants in 2014. We thus used the corresponding
personality assessments from these waves (the 2012/2014 Leave-Behind Questionnaire).
A total of 13,398 participants had valid data on personality, verbal reasoning, and

the sociodemographic characteristics, and a total of 12,476 participants had valid data

on personality, numeric reasoning, and the sociodemographic characteristics. See http://
hrsonline.isr.umich.edu/ for more information about HRS and to access the data and
measures.

UAS.—The Understanding America Study (UAS) is an internet panel administered by the
University of Southern California. Participants complete short surveys regularly through a
device of their choice (e.g., computer, phone, tablet, etc.). Participants recruited into the
study who did not have a device and/or internet access were provided with the equipment
needed to participate. UAS was initiated in 2014. Personality was first assessed at UAS1
in 2014. Numeric reasoning was assessed in UAS42, and verbal reasoning was assessed in
UAS44, both administered in June 2016. A total of 5,800 participants had valid data on
personality, verbal reasoning, and the sociodemographic characteristics, and a total of 6,025
participants had valid data on personality, numeric reasoning, and the sociodemographic
characteristics. See http://uasdata.usc.edu/ for more information about UAS and to access
the data and measures.

CogUSA.—Caognition in the USA (CogUSA) is a three-wave longitudinal study of age-
related changes in cognition. Data collection occurred for CogUSA between 2007 and
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2009. Personality and the reasoning tests were administered at wave 2 in 2007-2008. A
total of 1,204 and 1,212 participants had valid data on verbal reasoning (similarities and
analogies, respectively; see below), personality, and the sociodemographic characteristics,
and a total of 1,207 participants had valid data on personality, numeric reasoning, and

the sociodemographic characteristics. See https://www.icpsr.umich.edu/icpsrweb/NACDA/
studies/36053 for more information about CogUSA and to access the data and measures.

CFAS.—The Cognitive Function and Ageing Study in Wales (CFAS) is a longitudinal study
of cognitive function of older adults in Wales that was initiated in 2011. Personality and a
measure of verbal reasoning was available from the wave 2 assessment completed in 2016.
A total of 2,092 participants had valid data on personality, verbal reasoning, and the relevant
sociodemographic characteristics. See https://beta.ukdataservice.ac.uk/datacatalogue/studies/
study?id=8281 for more information about CFAS and to access the data and measures.

WLS.—The Wisconsin Longitudinal Study is a set of two samples, the Graduate sample
(WLSG) and the Sibling sample (WLSS). The WLSG was recruited as a random sample

of individuals who graduated from a Wisconsin high school in 1957. The WLSS is a
selected sibling of the graduates. Participants in both samples completed measures of
personality and verbal reasoning in 2011. A total of 5,924 and 3,120 participants from

the WLSG and WLSS, respectively, had valid data on personality, verbal reasoning, and

the relevant sociodemographic characteristics. See http://www.ssc.wisc.edu/wlsresearch/ for
more information about WLS and to access the data and measures.

PSID.—The Panel Study of Income Dynamics (PSID) started in 1968. The original
participants and their descendants continue to be assessed. In 2016, PSID administered

an online Well-Being and Daily Life supplement that included a personality measure and
measures of verbal and numeric reasoning. A total of 7,734 participants had valid data on
personality, verbal reasoning, and the sociodemographic characteristics, and a total of 7,631
participants had valid data on personality, numeric reasoning, and the sociodemographic
characteristics. Most participants completed this assessment online (76%), but a subset of
participants was administered the measures either on paper (23%) or over the phone (1%).
See http://www.psidonline.isr.umich.edu for more information about PSID and to access the
data and measures.

MIDUS.—lInitiated in 1994-1995, the Midlife in the United States (MIDUS) is a
longitudinal study that currently has three waves of data. At the second assessment
(MIDUS 1), participants completed a measure of numeric reasoning as part of the cognitive
function battery between 2004-2006. The personality assessment was included in the
self-administered questionnaire at this wave. A total of 3,622 participants had valid data

on personality, numeric reasoning, and the relevant sociodemographic characteristics. The
association between personality and numeric reasoning has been published previously
(Graham & Lachman, 2012) using a different analytic strategy and different inclusion
criteria that may have led to some differences in the reported associations in the current
analysis. See http://www.midus.wisc.edu/ for more information about MIDUS and to access
the data and measures.
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US.—Understanding Society (US) is a large-scale longitudinal study of the health and well-
being of households in the United Kingdom. A numeric reasoning task was included in the
cognitive battery administered at Wave 3, collected between 2011-2013. Personality traits
were included in a self-completion questionnaire at this wave. A total of 38,315 participants
had valid data on personality, numeric reasoning, and the relevant sociodemographic
characteristics. See https://www.understandingsociety.ac.uk/ for more information about US
and to access the data and measures.

ELSA.—Initiated in 2002, the English Longitudinal Study of Ageing (ELSA) is a
longitudinal study of the English population aged 50 years and older. A measure of numeric
reasoning was included in the Wave 6 assessment in 2012; personality traits were assessed
at the previous wave in 2010. A total of 7,112 participants had valid data on personality,
numeric reasoning, and the relevant sociodemographic characteristics. See http://www.elsa-
project.ac.uk/ for more information about ELSA and to access the data and measures.

Personality.—In each cohort, personality traits were assessed with a validated measure
of FFM traits and scored in the direction of the trait label. Participants in the HRS,
MIDUS, and ELSA completed the Midlife Development Inventory (MIDI; Lachman &
Weaver, 1997). The MIDI included 26 items that measured Neuroticism (e.g., moody),
Extraversion (e.g., talkative), Openness (e.g., creative), Agreeableness (e.g., helpful), and
Conscientiousness (e.g., organized). Items were rated on a scale from 1 (a /oi) to 4 (not at
all).

Participants in US, PSID, both WLS samples, CogUSA, and UAS completed versions of
the Big Five Inventory (BFI; John, Naumann, & Soto, 2008). Participants rated items that
finish the sentence stem, “I see myself as someone who...” on a scale from 1 (does not
apply to me at all) to 7 (applies to me perfectly) that measured Neuroticism (e.g., worries a
lot), Extraversion (e.g., is talkative), Openness (e.g., is original), Agreeableness (e.g., has a
forgiving nature), and Conscientiousness (e.g., does a thorough job). Participants in US and
PSID completed a 15-item version of the BFI, participants in both WLS samples completed
a 29-item version of this scale, and participants in CogUSA and UAS completed the original
44-item version.

Participants in the CFAS completed the Ten-Item Personality Inventory (TIPI; Samuel D
Gosling, Rentfrow, & Swann, 2003). Participants were asked to “Please indicate the extent
to which you agree or disagree with each statement, on a scale of 1-7 where 1 is the

lowest agreement and 7 the highest. You should rate the extent to which the pair of traits
applies to you, even if one characteristic applies more strongly than the other.” Response
options ranged from 1 (Disagree strongly) to 7 (Agree strongly). Participants rated two items
for each trait: Neuroticism (anxious, easily upset), Extraversion (extraverted, enthusiastic),
Openness (open to new experiences, complex), Agreeableness (sympathetic, warm), and
Conscientiousness (dependable, self-disciplined).

Verbal reasoning.—Verbal reasoning was measured with three different tasks across the
cohort studies. Verbal reasoning was measured with an analogies task in the HRS, UAS,
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and CogUSA. In the analogies task, participants were given two words that were related.
Participants then had to complete a second pair of words using the same relation as the
first pair of words (e.g., “Mother is to Daughter as Father is to...” [answer=son]). The
task is adaptive in that participants were first given a block of three analogies and then

a second block determined by how well the participant did on the first block (i.e., the
second block was easier if the participant missed some on the first block and harder if the
participant got all of the first block correct). HRS developed a scoring system in which

a participant’s score is weighted by the difficulty of the second block. This score is a
standardized score referred to as a W-score that is derived from the difficulty parameters
from an item response theory (IRT) model (see (Fisher, McArdle, McCammon, Sonnega, &
Weir, 2013) for detailed information about how scoring was developed in HRS). The same
scoring metric was used in CogUSA.. In UAS, verbal reasoning was expressed as an IRT
score based on item difficulty.

A similarities task was administered in CogUSA and the WLS. Specifically, participants
were asked how two words were similar. For each item, responses were coded on a scale
from 0 (not correct) to 2 (more abstract). An example item is, “In what way are an orange
and a banana alike?” A two-point response is “fruit,” a one-point response is “things to eat,
and zero points would be given for a response that did not indicate how the words were
similar. Scores in CogUSA are expressed as T-scores and scores in WLS are expressed as the
sum of points across the items.

Participants in PSID completed a 6-item sentence completion task. Participants were given
a sentence with one word missing and were told to choose one of five words that “makes
the best, truest, or most sensible complete sentence” (e.g., “Lemons are sour but sugar is...”
[answer=sweet]). The score was the sum of correct answers.

Numeric reasoning.—In all studies, a number series task was used as a measure of
numeric reasoning. Participants were given a series of numbers and were asked to fill in one
missing number in the series (e.g., 17 12 8 [answer=15]). In HRS, CogUSA, ELSA, US,
and PSID, participants completed a first block and then a second block. The difficulty of
the second block varied by how well the participant did on the first block. Similar to the
analogies task, HRS developed a scoring system in which a participant’s score is weighted
by the difficulty of the second block that is expressed as a W-score (Fisher et al., 2013).

In UAS, numeric reasoning was also expressed as an IRT score based on item difficulty.
Numeric reasoning was the sum of correct responses to five items in MIDUS and PSID.

Covariates.—All covariates were self-identified and self-reported in each study. Age in
years was reported by participants in years. Gender was dummy-coded as 1 for woman

and 0 for man. Race was dummy-coded into African American/Black (US, HRS, CogUSA,
PSID, UAS, MIDUS), Asian (US), Biracial (US, MIDUS) and other/unknown (US, HRS,
CogUSA, PSID, UAS, MIDUS) and contrasted against white as the reference group (1 for
the comparison group, 0 for the reference group). In HRS, both WLS samples, CogUSA,
PSID, UAS, and CFAS education was reported in years. Education was reported as a range
from 1 (no qualification) to 6 (degree) in US, from 1 (no qualification) to 7 (degree) in
ELSA, and from 1 (no school) to 12 (advanced degree) in MIDUS. Study specific covariates
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were year of personality assessment in HRS (2012 versus 2014) and mode of administration
in PSID (paper and phone versus web).

Analytic Strategy

Results

Linear regression was used to test the association between each personality trait and

both types of reasoning (verbal, numeric), controlling for age, gender, race, education,

and sample-specific covariates where appropriate. We meta-analyzed the results of the
individual samples for each trait and each type of reasoning using the metafor package in

R (Viechtbauer, 2010). A random-effects meta-analysis was conducted based on the partial
correlation and sample size of each cohort to summarize the effects across samples. For
verbal reasoning, we did the meta-analysis twice, once with CogUSA analogies and once
with CogUSA similarities because we could not include both measures in one meta-analysis
since the same participants completed both tasks, and there was not a clear rationale to
choose one measure over the other. These analyses were followed up with meta-regressions
to identify possible reasons for heterogeneity, including age of sample (mean age above or
below 60) and personality measure, grouped by the two most common measures across the
samples (i.e., BFI versus not BFI and MIDI versus not MIDI). For verbal reasoning, we
also tested reasoning measure, grouped as analogies versus not analogies and similarities
versus not similarities. In addition, we also tested whether the associations differed when
the measures were administered in cross-sectional versus prospective approaches (UAS and
ELSA measured reasoning two years after the personality assessment), and, for numeric
reasoning, whether the associations differed by scoring type (MIDUS and PSID used the
sum of correct responses whereas the other studies used an IRT-based score because items
were adaptive across the blocks). Neither of these moderators was pre-registered.

Finally, we tested whether the association between personality and each type of reasoning
was moderated by age or gender. Within each sample, an interaction between each of the
traits and the demographic factors was tested as a predictor of reasoning, in addition to
the main effects (all continuous variables were centered within sample prior to analysis).
We then meta-analyzed the interaction terms with a random-effects meta-analysis using
the same approach as with the main effects. Scripts for the sample-level analyses and the
meta-analysis are posted with the OSF registration.

Descriptive statistics for all study variables for each cohort for verbal and numeric reasoning
are listed in Tables 1 and 2, respectively. Table 3 shows the relation between personality and
verbal reasoning. Consistent with our hypothesis and the literature on personality and verbal
abilities (Noftle & Robins, 2007; Sutin et al., 2019), Openness had the strongest and most
consistent association with performance on verbal reasoning tasks. This positive association
was apparent in the meta-analysis and in every sample except for CFAS (which was positive
but not statistically significant). Also consistent with our hypothesis, Neuroticism was
associated with worse performance on verbal reasoning in the meta-analysis and in every
sample except for the analogies task in CogUSA. It was surprising that Extraversion had a
negative association with verbal reasoning in the meta-analysis and in most samples (HRS,
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UAS, WLSS, PSID). More surprising, however, was the inconsistency in the association
between Conscientiousness and verbal reasoning. Overall, there was no association between
Conscientiousness and verbal reasoning in the meta-analysis due to inconsistencies across
the samples. There was the expected positive association in some cohorts (HRS, PSID)

and unexpected null (CogUSA similarities, CFAS) and negative (UAS, CogUSA analogies,
WLSG, WLSS) associations in other cohorts. The association between Agreeableness and
verbal reasoning was mixed across studies and the overall meta-analytic association was
null. Across the five traits, the same pattern was apparent for the meta-analysis with
CogUSA analogies and CogUSA similarities.

Table 4 shows the relation between personality and numeric reasoning. As expected,
Neuroticism had a negative association with numeric reasoning that was apparent in

the meta-analysis and in every cohort except UAS. Although unexpected, Extraversion
was associated fairly consistently with lower numeric reasoning: Higher Extraversion was
associated with worse performance on the numeric reasoning task in the meta-analysis and
in the HRS, MIDUS, and UAS (and a negative association in the other samples, even if not
significant). The associations with the other three traits were more varied. The meta-analysis
suggested a small positive association between Conscientiousness and numeric reasoning
that was apparent in HRS, MIDUS, US, PSID, and ELSA. The associations between both
Openness and Agreeableness and numeric reasoning varied across samples and the meta-
analysis indicated no overall association between these two traits and numeric reasoning.

The meta-regressions suggested that few associations varied by characteristics of the sample
or design for either verbal reasoning (Supplemental Table S1)1 or numeric reasoning
(Supplemental Table S2). For verbal reasoning, the negative association with Neuroticism
was stronger in samples over the age of 60 than in samples younger than 60. Moreover,

the positive association with Openness was stronger when verbal reasoning was measured
with similarities than with other verbal reasoning tasks (although still significant with the
other verbal tasks). For numeric reasoning, the association between Conscientiousness and
numeric reasoning was stronger for studies that used the MIDI compared to the BFI. Finally,
there was a difference between the UAS sample (the sample with personality measured two
years prior to the assessment of reasoning) and the other samples for Neuroticism and verbal
reasoning, such that the association was positive in this sample and negative across the other
samples. There was also a small difference between the prospective studies for Openness
and numeric reasoning: the associations were weaker in these prospective studies than the
cross-sectional studies. There was not, however, any differences for the other traits for either
measure of reasoning. There was also no difference between studies that used an IRT-based
score versus raw score for numeric reasoning.

There was likewise not consistent evidence that the associations were moderated by age
or gender. In the individual studies, there were few interactions and none that replicated
in more than two cohorts for either verbal reasoning (Supplemental Table S3) or numeric
reasoning (Supplemental Table S4). There was, however, modest evidence from the meta-

I\we ran the meta-regressions for verbal reasoning twice, once including CogUSA analogies and once including CogUSA similarities.
We report in the text moderators that were significant across both measures. Full results are in the Supplemental Tables.
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analytic results that some of the associations were moderated by sex. Specifically, there was
an interaction between sex and Extraversion (meta-analytic partial /=.014, 95% CI=.006,
.021, p<.001) and sex and Openness (meta-analytic partial /=-.011, 95% CIl=-.018, -.003,
~.004) on numeric reasoning that indicated that the associations for these traits were
stronger among males than females. For verbal reasoning, the negative association between
Extraversion and verbal reasoning, as measured by similarities, was stronger among males
than females (meta-analytic partial /=.024, 95% CI=.005, .044, p=.013). This pattern was
seen in the overall meta-analysis for verbal reasoning when CogUSA similarities was
included (meta-analytic partial /=.014, 95% CI1=.000, .028, p=.043) but not when CogUSA
analogies (meta-analytic partial /=.011, 95% CI=-.005, .026, p=.188) was included or when
the meta-analysis was limited to verbal reasoning measured by analogies (meta-analytic
partial /=-.007, 95% Cl=-.021, .007, p=.327). Further, the negative association between
Conscientiousness and verbal reasoning was apparent for males but not females for both

the meta-analysis with CogUSA analogies (meta-analytic partial /=.014, 95% CI=.003, .024,
p=.009) and CogUSA similarities (meta-analytic partial /=.016, 95% CI=.004, .027, p=.006)
but was only apparent in the meta-analysis on similarities (meta-analytic partial /=.034,
95% CI=.014, .053, p=.001), not analogies (meta-analytic partial /=.006, 95% CI=-.007,
.020, p=.356). None of the interactions between the traits and age were significant in the
meta-analysis for either verbal or numeric reasoning.

Discussion

The present research examined the association between FFM personality traits and

verbal and numeric reasoning in seven samples. Consistent with our hypotheses, higher
Neuroticism was associated with lower reasoning in both domains. Partly consistent with
our hypotheses, higher Openness was associated with higher verbal reasoning (expected) but
was unrelated to numeric reasoning (unexpected). Surprisingly, and inconsistent with our
hypotheses, Extraversion was associated with lower reasoning in both domains and, despite
a small positive association with numeric reasoning, Conscientiousness was essentially
unrelated to reasoning. Finally, as expected, Agreeableness was unrelated to either type of
reasoning. These findings inform theoretical models of how personality traits contribute to
performance on tasks that measure more complex cognitive skills.

Our pre-registered hypothesis for Neuroticism was that higher Neuroticism would be
associated with lower scores on the reasoning tasks. This hypothesis was supported for
both verbal and numeric reasoning. Theories of Neuroticism indicate that individuals high
on this trait are anxious, self-conscious, and prone to stress (Shiner, 2019) and that there
should be downstream associations because of these tendencies (Lahey, 2009). In the context
of reasoning, these tendencies may interfere with the ability to perform the tasks. That

is, individuals higher in Neuroticism tend to be self-conscious (Costa & McCrae, 1992;
Eldesouky & English, 2018) and their performance may suffer when completing tasks with
an interviewer. With few exceptions (e.g., UAS), the reasoning task was administered by
an interviewer in each study, and the participant was required to verbally answer the items.
Anxiety might interfere with the cognitive flexibility required to perform the task well,
especially in front of another person. In addition to interfering with task performance,

the lifelong tendency to experience more intense negative emotions, poor coping skills,
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and heightened vulnerability to stress may have detrimental effects on brain health. High
Neuroticism, for example, is associated with lower levels of brain-derived neurotropic
factor (Terracciano et al., 2011) and with markers of neurodegeneration (Jackson, Balota,
& Head, 2011). By undermining brain health, neuroticism is likely to contribute to the
individual differences in performance observed in this study. This negative association is
also consistent with previous research on verbal (Olivo et al., 2019) and numeric (Sutin et
al., 2019) reasoning, as well as the larger literature on Neuroticism and cognitive function
(Curtis et al., 2015). Individuals higher in Neuroticism tend to perform worse on tasks
that measure basic cognitive functions (Curtis et al., 2015; Sutin et al., 2019); the present
research indicates that this association extends to more complex cognitive functions, such
as reasoning. Overall, the negative association between Neuroticism and both verbal and
numeric reasoning support our hypothesis and is consistent with both theoretical accounts of
Neuroticism and previous empirical research on this trait.

Our pre-registered hypothesis for Openness was that higher Openness would be associated
with higher scores on both verbal and numeric reasoning. Openness is defined within
models of personality as mental flexibility, interest in knowledge, and creativity (DeYoung,
2014). Such characteristics may be associated with better performance on reasoning tasks.
Support for our hypothesis, however, was mixed: Of the five personality traits, Openness
was the trait most strongly associated with verbal reasoning but was unrelated to numeric
reasoning. The association with better verbal reasoning is consistent with the broader
literature on Openness and verbal abilities (Bergold & Steinmayr, 2018; Noftle & Robins,
2007). The verbal abilities associated with Openness can be seen across the lifespan in the
abilities and interests of individuals high in this trait. Elementary school children high in
Openness, for example, score higher on tests of verbal abilities and are perceived by their
parents and teachers to have higher reading and writing skills (Lamb, Chuang, Wessels,
Broberg, & Hwang, 2002) and show higher school competency in middle school (Herzhoff
& Tackett, 2012). Openness is associated with higher SAT verbal scores in adolescence
(Noftle & Robins, 2007), with owning more and varied books and magazines in young
adulthood (Gosling, Ko, Mannarelli, & Morris, 2002), and with more time spent engaged
in reading and writing activities in middle and older adulthood (Stephan, Boiché, Canada,
& Terracciano, 2014). This engagement with verbal activities likely supports better verbal
reasoning skills across adulthood. In addition, the definition of Openness includes greater
cognitive flexibility and ability to manipulate information (Costa & McCrae, 1992) that
may support their ability to reason with verbal information. Critically, and contrary to

our expectations, this association does not extend to numeric reasoning. Individuals higher
in Openness may be particularly adept at using their flexibility for verbal material, an
ability that does not apply to the ability to manipulate numbers. This distinction may be
critical, as it suggests that individuals higher in Openness do not have the ability to flexibly
manipulate all information. Rather, it appears to be more domain specific, specifically for
verbal material that individuals higher in Openness may be able to manipulate because they
have a lifetime of experience of engagement with this type of information (i.e., reading,
writing, etc.). As such, our hypothesis for Openness was supported for verbal reasoning but
not for numeric reasoning.
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Our pre-registered hypothesis for Extraversion was that higher Extraversion would be
associated with higher scores on verbal reasoning and be unrelated to scores on numeric
reasoning. This hypothesis was based on the theoretical account of the verbosity associated
with this trait: Individuals high on Extraversion talk a lot (Mehl, Gosling, & Pennebaker,
2006). We had thus expected that this characteristic of Extraversion may translate into better
verbal reasoning. This hypothesis was also based on empirical evidence that Extraversion is
associated with other aspects of verbal ability, namely verbal fluency (Sutin et al., 2019):
Individuals higher in Extraversion are able to generate more words in verbal fluency tasks
than individuals lower on this trait. The positive association with fluency apparently does
not extend to reasoning. Individuals high in Extraversion are fast paced (Armon & Shirom,
2011) and tend to talk quickly (Mairesse, Walker, Mehl, & Moore, 2007), which may lead
them to respond with the first answer they think of rather than thinking through whether

it is correct or not. The pattern with verbal fluency suggests that introverts are slower at
producing words, but the slower pace may help them outperform extroverts at analyzing
more complex tasks and inferring the correct responses. The negative association between
Extraversion and reasoning also extends to numeric reasoning. This consistency may be for
similar reasons: Individuals higher in Extraversion may respond quickly without evaluating
accuracy for material that is either verbal or numeric. The results of this research thus do
not support our hypothesis but do suggest the contours of the relation between Extraversion
and verbal abilities: Higher Extraversion is associated with greater ability to produce specific
words (i.e., higher verbal fluency) but higher introversion is associated with a better ability
to manipulate material (i.e., higher reasoning).

Our pre-registered hypothesis for Conscientiousness was that higher Conscientiousness
would be associated with higher scores on both verbal and numeric reasoning. This
hypothesis was based on both theoretical accounts of this trait that link it to greater
deliberation (McCrae & Costa, 2008; Roberts, Lejuez, Krueger, Richards, & Hill, 2014)
and empirical evidence that Conscientiousness tends to be associated with better cognitive
function (Chapman et al., 2017; Sutin et al., 2019). Surprisingly, the pattern of associations
for Conscientiousness largely did not support our hypothesis. Reasoning requires both
knowledge and flexibility in thought to find connections between concepts (Krawczyk,
2012). Conscientiousness has a certain rigidity that is helpful in some situations (e.g.,
sticking to an exercise schedule) but not in others (e.g., flexibility in thought) that may
impair performance on tasks that require flexibility. Although Conscientiousness tends to
be associated with better memory (Chapman et al., 2017) and verbal fluency (Sutin et al.,
2019), as well as a lower risk of cognitive impairment (Duchek et al., 2019; Terracciano
et al., 2017), this positive association may not apply to more complex functions that
involve flexibility and manipulation of information rather than basic cognitive processes.
The protective effect of Conscientiousness on cognitive aging is thus likely due to pathways
other than through reasoning. The literature on Conscientiousness and specific cognitive
functions is more mixed in younger adulthood (Soubelet & Salthouse, 2011), and it may
be the healthy lifestyle and engagement in cognitively stimulating activities that help
individuals higher in Conscientiousness maintain better function in older adulthood. The
inconsistencies in the association between Conscientiousness and reasoning were more
apparent for verbal reasoning than numeric reasoning. The reason for this inconsistency
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is not clear, as the moderator analysis indicated that the differences were not due to the
tasks used to assess verbal reasoning measures or age differences. Individuals higher in
Conscientiousness may be less adept at divergent thinking (Puryear, Kettler, & Rinn, 2017)
and have less of the ability to think abstractly that is needed for the similarities task. Thus,
overall, the results from this study did not support our hypothesis that Conscientiousness
would be associated with better performance on reasoning tasks.

There was little evidence of moderators, either from the meta-regressions or the participant-
level moderation analysis. There was some evidence of an effect of age on the relation
between Neuroticism and verbal reasoning. That is, the negative association was somewhat
stronger among samples with a mean age over 60 (meta-regressions). This pattern suggests
a cumulative effect where the negative association with reasoning grows stronger with age.
Not all samples showed this association, however, and thus this pattern should be interpreted
with caution until replicated. There was some indication of differences across personality
measures and by type of verbal reasoning measure, but these moderators were not generally
apparent across traits. Finally, the interactions tested in the participant-level analyses were
few and generally not significant and did not replicate across the samples. This pattern
suggests that the associations found between personality and both reasoning tasks are similar
across gender and age.

The present study had several strengths, including the inclusion of several large-sample
cohorts, validated measures of FFM personality traits in all samples, and tasks that measured
reasoning in verbal and numeric domains. There are also some limitations to consider.

First, the data are cross-sectional. We could not address temporal associations with such
data (e.g., personality may help maintain and increase reasoning ability across adulthood
and/or reasoning skills may contribute to personality development across adulthood). Cross-
sectional and longitudinal associations may also address slightly different issues related to
the nature of the relation between personality and reasoning. Cross-sectional associations,
for example, may help to address the importance of personality and verbal reasoning in

the case of medication adherence, whereas longitudinal associations can better address

how personality-cognitive ability relations unfold over time and across age groups. Second,
several tasks were used to measure verbal reasoning, which may have contributed to the
heterogeneity across studies. Future work would benefit from using multiple tasks to assess
verbal reasoning. Third, our reasoning tasks were limited to verbal and numeric reasoning.
Future work could examine the association between personality and reasoning measured
with other types of tasks, such as Block design or progressive matrices. Finally, most of the
samples were middle aged and older with few that included sufficient numbers of younger
adults. Larger sample of younger adults are needed to test whether similar associations
emerge in younger adulthood.

Despite these limitations, one strength of the present research is the use of multiple large
samples to identify patterns of associations between the five major personality traits and
reasoning abilities. With the multiple samples, replicable associations can be separated from
associations that may be sample specific and/or chance findings. Even with some variability
across studies, there was evidence that higher Neuroticism and higher Extraversion are
associated with worse performance on tasks that measure verbal and numeric reasoning
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and that Openness is associated with better performance on verbal reasoning tasks. And,
surprisingly, the protective association of Conscientiousness on cognitive function across
adulthood does not extend to reasoning. Future studies need to compare different pathways
(e.g., health versus intellectual behaviors) to disentagle the association of conscientiousness
with broader versus more complex cognitive abilities.
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Refer to Web version on PubMed Central for supplementary material.

Acknowledgement

We gratefully acknowledge the parent studies whose public data made this work possible: Health and Retirement
Study (HRS): The Health and Retirement Study is sponsored by the National Institute on Aging (NIA-
U01AG009740) and conducted by the University of Michigan. Understanding America Study (UAS): We thank

the Center for Economic and Social Research at the University of Southern California for administering the

UAS and the public access to the data. Cognition and Aging in the USA (CogUSA): We thank John McArdle,
Willard Rodgers, and Robert Willis and ICPSR for making the data available to the public. Cognitive Function

and Ageing Study in Wales (CFAS): CFAS in funded by the Economic and Social Research Council and Higher
Education Funding Council for Wales. Wisconsin Longitudinal Study Graduate and Sibling samples (WLSG and
WLSS): Since 1991, the WLS has been supported principally by the National Institute on Aging (AG-9775,
AG-21079, AG-033285, and AG-041868), with additional support from the Vilas Estate Trust, the National Science
Foundation, the Spencer Foundation, and the Graduate School of the University of Wisconsin-Madison. Since 1992,
data have been collected by the University of Wisconsin Survey Center. Panel Study of Income Dynamics (PSID)

is produced and distributed by the Survey Research Center, Institute for Social Research, University of Michigan,
Ann Arbor, MI. PSID was supported by the National Institutes of Health under grant number R01 HD069609

and R01 AG040213, and the National Science Foundation under award numbers SES 1157698 and 1623684.
Midlife in the United States (MIDUS): MIDUS is sponsored by the MacArthur Foundation Research Network on
Successful Midlife Development (MIDUS 1), the National Institute on Aging (P01-AG020166; MIDUS I1), and
grants from the General Clinical Research Centers Program (M01-RR023942, M01-RR00865) and the National
Center for Advancing Translational Sciences (UL1TR000427). Understanding Society (US): We thank the UK Data
Service and Understanding Society for access to the data used in this study. English Longitudinal Study of Ageing
(ELSA): Funding for the English Longitudinal Study of Ageing is provided by the National Institute of Aging
[grants 2RO1AG7644-01A1 and 2RO1AG017644] and a consortium of UK government departments coordinated
by the Office for National Statistics. The content is solely the responsibility of the authors and does not necessarily
represent the official views of the parent studies or funders.

Research reported in this publication was supported by the National Institute on Aging of the National Institutes
of Health under Award Numbers RO1LAG053297 and ROLAG068093. The content is solely the responsibility of the
authors and does not necessarily represent the official views of the National Institutes of Health.

References

Armon G, & Shirom A. (2011). The across-time associations of the five-factor model of personality
with vigor and its facets using the bifactor model. Journal of Personality Assessment, 93, 618-627.
doi:10.1080/00223891.2011.608753 [PubMed: 21999385]

Bergold S, & Steinmayr R. (2018). Personality and intelligence interact in the prediction of academic
achievement. Journal of Intelligence, 6. doi:10.3390/jintelligence6020027

Chapman BP, Benedict RH, Lin F, Roy S, Federoff HJ, & Mapstone M. (2017). Personality
and performance in specific neurocognitive domains among older persons. American Journal of
Geriatric Psychiatry, 25, 900-908. doi:10.1016/j.jagp.2017.03.006

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

Curtis RG, Windsor TD, & Soubelet A. (2015). The relationship between Big-5 personality traits and
cognitive ability in older adults - a review. Neuropsychology Development and Cognition B Aging
Neuropsychology and Cognition, 22, 42—71. doi:10.1080/13825585.2014.888392

Neuropsychol Dev Cogn B Aging Neuropsychol Cogn. Author manuscript; available in PMC 2023 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sutin et al.

Page 15

DeYoung CG (2014). Openness/Intellect: A dimension of personality reflecting cognitive exploration.
In Larsen MLCRL (Ed.), APA Handbook of Personality and Social Psychology: Personality
Processes and Individual Differences (Vol. 4, pp. 369-399). Washington, DC: American
Psychological Association.

Duchek JM, Aschenbrenner AJ, Fagan AM, Benzinger TLS, Morris JC, & Balota DA (2019).

The relation between personality and biomarkers in sensitivity and conversion to Alzheimer-
type dementia. Journal of the International Neuropsychological Society, 1-11. doi:10.1017/
S1355617719001358

Eldesouky L, & English T. (2019). Individual differences in emotion regulation goals: Does
personality predict the reasons why people regulate their emotions? Journal of Personality, 87,
750-766. doi:10.1111/jopy.12430 [PubMed: 30246480]

Fisher GG, McArdle JJ, McCammon RJ, Sonnega A, & Weir DR (2013). New measures of fluid
intelligence in the HRS. Retrieved from Ann Arbor, MI:

Gentner D, & Maravilla F. (2018). Analogical reasoning. In Thompson LIBVA (Ed.), International

Handbook of Thinking & Reasoning (pp. 186-203). New York, NY: Psychology Press.

Gosling SD, Ko S, Mannarelli T, & Morris ME (2002). A room with a cue: Personality judgments
based on offices and bedrooms. Journal of Personality and Social Psychology, 82, 379-398. doi:
10.1037/0022-3514.82.3.379 [PubMed: 11902623]

Gosling SD, Rentfrow PJ, & Swann WB (2003). A very brief measure of the big-five personality
domains. Journal of Research in Personality, 37, 504-528. doi:10.1016/S0092-6566(03)00046-1

Graham EK, & Lachman ME (2012). Personality stability is associated with better cognitive
performance in adulthood: are the stable more able? Journals of Gerontology Series B
Psychological Sciences and Social Sciences, 67, 545-554. doi:10.1093/geronb/gbr149

Graham EK, & Lachman ME (2014). Personality traits, facets and cognitive performance: age
differences in their relations. Personality and Individual Differences, 59, 89-95. doi:10.1016/
j.paid.2013.11.011 [PubMed: 24821992]

Graham EK, Rutsohn JP, Turiano NA, Bendayan R, Batterham PJ, Gerstorf D, ... Mroczek DK (2017).
Personality predicts mortality risk: An integrative data analysis of 15 international longitudinal
studies. Journal of Research in Personality, 70, 174-186. doi:10.1016/j.jrp.2017.07.005 [PubMed:
29230075]

Herzhoff K, & Tackett JL (2012). Establishing construct validity for Openness-to-Experience in
middle childhood: Contributions from personality and temperament. Journal of Research in
Personality, 46, 286-294. doi: 10.1016/j.jrp.2012.02.007

Hofer SM, & Piccinin AM (2009). Integrative data analysis through coordination of measurement and
analysis protocol across independent longitudinal studies. Psychological Methods, 14, 150-164.
doi:10.1037/a0015566 [PubMed: 19485626]

Hofer SM, & Piccinin AM (2010). Toward an integrative science of life-span development and aging.
Journals of Gerontology Series B Psychological Sciences and Social Sciences, 65B, 269-278.
doi:10.1093/geronb/ghq017

Jackson J, Balota DA, & Head D. (2011). Exploring the relationship between personality and
regional brain volume in healthy aging. Neurobiology of Aging, 32, 2162-2171. doi:10.1016/
j.neurobiolaging.2009.12.009 [PubMed: 20036035]

John OP, Naumann LP, & Soto CJ (2008). Paradigm shift to the integrative Big Five trait taxonomy:
History, measurement, and conceptual issues. In John OP, Robins RW, & Pervin LA (Eds.),
Handbook of Personality: Theory and Reserach (3rd ed., pp. 114-158). New York: Guilford.

Jokela M, Batty GD, Nyberg ST, Virtanen M, Nabi H, Singh-Manoux A, & Kiviméki M. (2013).
Personality and all-cause mortality: individual-participant meta-analysis of 3,947 deaths in 76,150
adults. American Jouranl of Epidemiology, 178, 667—675. doi:10.1093/aje/kwt170

Krawczyk DC (2012). The cognition and neuroscience of relational reasoning. Brain Research, 1428,
13-23. doi:10.1016/j.brainres.2010.11.080 [PubMed: 21129363]

Lachman ME, & Weaver SL (1997). Midlife Development Inventory (MIDI) personality scales: Scale
construction and scoring. Unpublished Technical Report. In. Brandeis University.

Lahey BB (2009). Public health significance of neuroticism. American Psychologist, 64, 241-256. doi:
10.1037/a0015309

Neuropsychol Dev Cogn B Aging Neuropsychol Cogn. Author manuscript; available in PMC 2023 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sutin et al.

Page 16

Lamb ME, Chuang SS, Wessels H, Broberg AG, & Hwang CP (2002). Emergence and construct
validation of the big five factors in early childhood: A longitudinal analysis of their ontogeny
in Sweden. Child Development, 73, 1517-1524. doi: 10.1111/1467-8624.00487 [PubMed:
12361316]

Luchetti M, Terracciano A, Stephan Y, & Sutin AR (2016). Personality and cognitive decline in older
adults: Data from a longitudinal sample and meta-analysis. Journals of Gerontology Series B
Psychological Sciences and Social Sciences, 71, 591-601. doi:10.1093/geronb/gbu184

Mairesse F, Walker MA, Mehl MR, & Moore RK (2007). Using linguistic cues for the automatic
recognition of personality in conversation and text. Journal of Artificial Intelligence Research, 30,
457-500.

McCrae RR, & Costa PT (2008). The Five-Factor Theory of personality. In John OP, Robins RW, &
Pervin LA (Eds.), Handbook of Personality: Theory and Research (Third ed.). New York: Guilford
Press.

McCrae RR, & John OP (1992). An introduction to the five-factor model and its applications. Journal
of Personality, 60, 175-215. doi: 10.1111/j.1467-6494.1992.tb00970.x

Mehl MR, Gosling SD, & Pennebaker JW (2006). Personality in its natural habitat: Manifestations and
implicit folk theories of personality in daily life. Journal of Personality and Social Psychology, 90,
862-877. doi: 10.1037/0022-3514.90.5.862 [PubMed: 16737378]

Noftle EE, & Robins RW (2007). Personality predictors of academic outcomes: Big Five correlates
of GPA and SAT Scores. Journal of Personality and Social Psychology, 93, 116-130. doi:
10.1037/0022-3514.93.1.116 [PubMed: 17605593]

Oaksford M, & Chater N. (2019). New paradigms in the psychology of reasoning. Annual Review of
Psychology. doi:10.1146/annurev-psych-010419-051132

Olivo G, Gour S, & Schidth HB (2019). Low neuroticism and cognitive performance are
differently associated to overweight and obesity: A cross-sectional and longitudinal UK Biobank
study. Psychoneuroendocrinology, 101, 167-174. doi:10.1016/j.psyneuen.2018.11.014 [PubMed:
30469083]

Puryear JS, Kettler T, & Rinn AN (2017). Relationships of personality to differential conceptions of
creativity: A systematic review. Psychology of Aesthetics, Creativity, and the Arts, 11, 59-68.
doi:10.1037/aca0000079

Roberts BW, Lejuez C, Krueger RF, Richards JM, & Hill PL (2014). What is conscientiousness
and how can it be assessed? Developmental Psychology, 50, 1315-1330. doi:10.1037/a0031109
[PubMed: 23276130]

Segerstrom SC (2018). Personality and incident Alzheimer’s disease: Theory, evidence, and future
directions. Journals of Gerontology Series B Psychological Sciences and Social Sciences.
doi:10.1093/geronb/ghy063

Shiner RL (2019). Negative emotionality and neuroticism from childhood through adulthood: A
lifespan perspective. In McAdams DP, Shiner RL, & Tackett JL (Eds.), Handbook of Personality
Development (pp. 137-152): The Guilford Press.

Soubelet A, & Salthouse TA (2011). Personality-cognition relations across adulthood. Developmental
Psychology, 47, 303-310. doi:10.1037/a0021816 [PubMed: 21142358]

Stephan Y, Boiché J, Canada B, & Terracciano A. (2014). Association of personality with physical,
social, and mental activities across the lifespan: Findings from US and French samples. British
Journal of Psychology, 105, 564-580. doi:10.1111/bjop.12056 [PubMed: 24182200]

Sutin AR, Stephan Y, Damian RI, Luchetti M, Strickhouser JE, & Terracciano A. (2019). Five-factor
model personality traits and verbal fluency in 10 cohorts. Psychology and Aging, 34, 362-373.
d0i:10.1037/pag0000351 [PubMed: 31070400]

Sutin AR, Stephan Y, Luchetti M, & Terracciano A. (2019). Five-factor model personality traits
and cognitive function in five domains in older adulthood. BMC Geriatrics, 19, 343. doi:10.1186/
§12877-019-1362-1 [PubMed: 31805866]

Terracciano A, Lobina M, Piras MG, Mulas A, Cannas A, Meirelles O, ... Schlessinger D. (2011).
Neuroticism, depressive symptoms, and serum BDNF. Psychosomatic Medicine, 73, 638-642.
doi:10.1097/PSY.00013e3182306a4f [PubMed: 21949427]

Neuropsychol Dev Cogn B Aging Neuropsychol Cogn. Author manuscript; available in PMC 2023 March 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Sutin et al. Page 17

Terracciano A, Stephan Y, Luchetti M, Albanese E, & Sutin AR (2017). Personality traits and risk
of cognitive impairment and dementia. Journal of Psychiatric Research, 89, 22-27. doi:10.1016/
j.jpsychires.2017.01.011 [PubMed: 28153642]

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

Weston SJ, Graham EK, & Piccinin AM (2019, August 30). Coordinated data analysis: A new method
for the study of personality and health. 10.31234/osf.io/k9up8

Wilson RS, Schneider JA, Arnold SE, Bienias JL, & Bennett DA (2007). Conscientiousness and the
incidence of Alzheimer disease and mild cognitive impairment. Archives of General Psychiatry,
64, 1204-1212. 10.1001/archpsyc.64.10.1204 [PubMed: 17909133]

Neuropsychol Dev Cogn B Aging Neuropsychol Cogn. Author manuscript; available in PMC 2023 March 01.



Page 18

Sutin et al.

'S3su0dsal 1981409 JO E:w.w

"swia)l ssooe syulod Jo E:mb

'3100s-] © Se uwwmmaxmu

*SWall 8y JO A)NILIP UO Paseq 8100s E_Q

'SYH U1 padojanap siaewesed-1 4| UO paseq eoom.\sm

'so1WRUAQ awodu| Jo ApniS [aued =a1Sd ‘a1dwies Bulgis Apnis feurpniibuo uISUodSIA =SSTM djdwies arenpets) Apnis [eulpniiBuoT UISUOISIM=9STM "S3[em Ul Apnis Buleby pue uonound
anubod =S4 'wSn 8yl ui Buiby pue uoniubod=wsNB0D "Apnis eoLBWY BuipuelsIapUN=SYN APNIS JUBWaINaY pue YijeaH=SyH "sebejusdiad 1o (Suolreinsp piepuels) sueaw ale s1aquinN ‘aJop/

€9, 0zT'e 26'G 2602 AYAL! 008'G 86€'€T N
Juensee  (Gee)ore (982 ve9  (8r'1) G99 (99°6) 9675 /,(9292) 921G (€L'8) 9v'0S  ,(SE'6T) 6v'€0S BuluOSEaY [eqian
%%t - - - %S %0T %L (umounjun /18y30) 80BY
%0€ - - - %9 %8 %LT (b10e]g/UBOLIBWY UBDLYY) 80BY
%99 %00T %007 %007 %68 %28 %9 (smym) avey
(zzo)o0vt  (ov2)eser (eed)viel  (6L°7) 88TT (ze'd) 9z'vt (9z°27) 90'1T (¥6'2) 66'2T (s1eak) uoneanp3
%95 %bS %bS %ZS %95 %LS %09 (orewsy) sapus
16-0E 18-0F 19-€9 66-L9 76-8€ 8611 0T8T abuel aby
(oty1) G006 (26'9) 16'€9  (89) TEV9  (87'9) T6'GL (65°0T) ¥5'¥9 (6'sT) 29’2y (0L°0T) OF'L9 (s1eak) aby
aisd SSIM 95 IM SV40 vsnBoo svn SYH a|qelep

Buluoseay [egian yum ajdwes yoe3 Joj sonsnels aanduoasag

T alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Neuropsychol Dev Cogn B Aging Neuropsychol Cogn. Author manuscript; available in PMC 2023 March 01.



Page 19

Sutin et al.

"sasuodsal 1991100 Jo E:w%

"SWa)l 8y} Jo A)NIIYIP Uo paseq 8103s 1Y _x
'SyH U1 padojanap sialawesed-1¥| Uo paseq 21005,
"(93168p) 2 01 (UonedYIfenb ou) wouy ajeas e uo co:mo:cm_\V

*(93169p) 9 01 (UoNEdIfenb ou) T Wo.) ajeds e uo co:mo:um_u

*(99469p [euoIsseyoid 10 padueApE) ZT 01 (JOOYDS Ou) T WO} 3[edS B U0 co_gﬁs_om_Q

"s1eah ul uoneonp3,

*Buisby Jo Apmis euipniibuo ysijbug=yS13 'solwreuAqg awodu] Jo ApniS |aued =A1Sd A19190S Bulpueisispun=sn "Sa1el1s panun ayx
Ul a{IPIAI=SNAIIN "WSN 8y ul Buiby pue uoniubod=ysNB0D Apnis eouswy BuipueisispuN=SvN APNIS JUsWalnNay pue YijeaH=SYH "sebejusalad 1o (SuoieIASp piepuels) sueal aJe SIsquinN aJoN

AR 1€9°L STE'8E 229't L02'T G209 9Lv'2T N

Jleriaorses  przlor (1€ 0508s  plesTI6ez  ,(i2ee) 89618 (r1°6) 8905 ,(9v'TE) 98'TES BuILOSEaY ILIBLINN

- - %2 %P - -- - (feroeaig) aoey

- - %9 - - - - (ueisy) aoey

- % %E %t %G %0T %L (umounun/1ayio) aey

- %0€ %€ %€ %G %8 %9T (oe1g/URDLIBWY UBILYY) B0BY
%00T %99 %88 %68 %06 %28 %LL (suym) soey
nam_u szy  Lleea) ovr (29T) i8¢ Q@m.mv 6cL e eyt ,(bT6)89TT  , (TLT) STET uoneanpg
%S %95 %95 %SG %SG %LS %09 (orewsy) sapua
66-62 L6-0¢€ 00T-97 ¥8-2€ 76-8€ 86-LT 66-LC abues oby
(86'8)¥5'99  (9T¥1) G005  (8L2T) Tvoy  (1€21) 998 (9G0T) 2vv9  (vSsT) €9y (SS°0T) TO°L9 (s1eak) aby
vS13 aisd sn SNAain vsnBoo svn SYH aloel A

Buluoseay allswNN Yum ajdwes yae3 oy sonsnels aandiiosag

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Neuropsychol Dev Cogn B Aging Neuropsychol Cogn. Author manuscript; available in PMC 2023 March 01.



Page 20

Sutin et al.

Author Manuscript

850" 100" ‘9¥0"- €20 - sanue WIS wSNB0D Y

T00 €10 ‘8¥0'— 00— sa1bojeue \ysNB0D YA
J lerued onAfeue-esn
000> 220'- ‘290" - 20— (uonajdwod asuauss) AISd
yxan ¥.0" ‘600"~ 408 (uonoesnsae) sS40
0c0 900"~ ‘TL0'- 8e0'- (sanurepiwis) SSIM
90¢ 800" ‘60"~ STO'— (sanuepwis) 9SIM
96T 80" '9TO"- €0 (sanuepwis) wsnbod
96T" LT0" ‘€80'- €e0'- (sa1bojeue) wsnbod
000> €20'-'0L0"- 90— (sa1bojeue) SwN
000> ¥T0'- ‘¢v0'- 820"~ (sa1bojeue) SHH

UoIsIaAenx3

- - 65°06/6T°06 (senweniwis wsnBod /satbojeue wsNB0D) I

000>/000"> - LST'29/EE9'T9 (senwiejiwis snBo /sa1Bojeue wSNB0D) O
AsuaboisrsH

600° TT0- ‘080~ Sv0'- sanLe|IwIs WYSNB0D LM

0 T00- '890'- 7E0'— saibojeue wsNBoD Y
J [enJed onAjeue-es |\
o T00- ‘20— T20— (uonajdwod aousyuss) AISd
000> 90~ ‘6¢T'~ 180- (uonoensae) sS40
S00° ¥10'- ‘080"~ Ly0'— (sanuewis) SSIM
000> 220'- ‘0.0~ 9v0'- (sanireiwiIs) 9SIM
T00 0€0'- ‘v2T'- 110 - (sanurepiwis) wsnbod
0¢8’ 950" ‘v¥0'- 900° (sa1bojeue) wsnbod
200° €90° ‘'ST0° 6€0° (sa1Bojeue) SN
000> 90"~ 'GL0'- T90' - (sa160jeue) SHH

[ISHIIEN)
d 1D %56 d
Buiuoseay feq N a|dwes
Buluoseay [eqisA pue syel| Aljeuosiad ussmiag UOIRIISSY
€ 9lqel

Author Manuscript

Author Manuscript

Author Manuscript

Neuropsychol Dev Cogn B Aging Neuropsychol Cogn. Author manuscript; available in PMC 2023 March 01.



Page 21

Sutin et al.

8y 810" '6€0'~ 010'-
88T’ 070" ‘TS0~ T20—
000> LS0" '9TO° 90’
700’ 120~ 'G0T'- €90'—
LEO 200'- ‘690~ GE0'-
8ye’ €T0" ‘90~ ¢10'-
PAsia 990" ‘'0£0°~ 810
110 GT0'- '9TT'- 990"~
T00° GTO'- ‘€90~ 6€0"-
L0 0€0" ‘000° S10°

SSaUB|qesaIDy

sane[IWIS YSNB0D YU

salbojeue wsNBoD Y
J [enJed onAjeue-ela|n
(uons|dwod aousjuss) AISd
(uonoensqe) Sv40
(senrepiis) SSIM
(sanurepiwis) 9SIM
(sanurequns) wsnbod
(sa1bojeue) wsnbod
(sa1Boreur) SvN
(se1Bojeue) SYH

- - €€'€6/50°26 (sanueiwis wsNBod /saifofeue wSNBOD) |

000°>/000"> - L60°0L/ESY' 79 (senreiwis wsnboD /saifojeue w¥snBod) O
AsuabolsisH

000> LET ‘950" 960° sanLe[IWIS YSNB0D UM

000> 82T '¥S0° T60° salbojeue YSNBoD YIM
J [enJed onAjeue-e1s |\
000> €60" ‘€50" €L0’ (uona|dwiod sousuas) AISd
9.0 6.0 '¥00"- 8¢0° (uonoensqge) Sy40
000> 26T ‘SetT 83T’ (senue[wis) SSIM
000> GoT" ‘STT orT (sanuejiwis) 9SIM
000> 68T '060° 014% (sanuepwis) wsnbod
000> 6ST 'S0’ 10T (sa1bojeue) wsnbod
S00° 850" ‘0T0° €0 (sa1bojeue) Swn
000> TL0" ‘T¥0° 950’ (sa1bojeue) SHH

§S3UURA0

- - G8'8L/0T'€9 (samepiwis wsnBoD /saibojeue vSNBoD) 71

¥00°/520" - €6T02/ZvY vT (sanreiwis wsnBo) /saifojeue wYsNBod) O
AnauabolsloH

d 1D %S6 d

Buiuoseay [eq A

a|dwes

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Neuropsychol Dev Cogn B Aging Neuropsychol Cogn. Author manuscript; available in PMC 2023 March 01.



Page 22

Sutin et al.

"SoIWRUAQ awodu| Jo ApnlS |aued=aISd ‘Sa[em ul Apms Buleby pue uonoun4 aAubod=Sv+) “ajdures Buljgis Apnms feurpniibuo]

UISUODSIM=SSTM 8]diuies srenpeis) ApmS [eulpnitBuo uISUoISIM=9STM 'S8lels pauun ay} ut uoniubod=vsnBoo “Apnis eauswy Bulpuelsispun=svN “Apns Juswainey pue yesH=syH (a1sd
U1 UoREAISIUILIP. JO SPOW Pue) oe) pue ‘uolreanps ‘Jspush ‘abe Joy Buijjonuos ‘ren Aljeuosiad yoes woly Buluoseal [eqian Bunolpaid uoissaiBal Jeaul] & WoJ) Selaq pazipJepuels aJe sjusiolaod
uoissaibay "AISd 404 TE9L=N ‘SWVHD 10} Z60'2=N ‘SSTIM 10} 0ZT'E=N ‘DSTIM 10} $26'G=N :(sanurefiwis/saiforeue) ¥sNB0D 10§ #0Z'T/2TZ T=N ‘SVN 10} 008'G=N ‘SHH 10} 86€'CT=N :(SanLie|iwIs
/sa1Bofeur) 69T 6E// /T 6E=SISA[eUR-RIaW 8 JOJ A/ [L10L "SSNLIR[ILUIS 10 aJe ../, 8U1 JalJR SIUBIOIJ800 pue sa1fojeur 1o} ale ../, 8Yl 210J8q SIUBIDILB0D 71 pue O 104 " =SISA[eue-elaW Yoes I0L4p 9ION

- - TE'98/v8'/8 (senurepiws YsNBoo /saiboreue YSNB0D)
000">/000"> - 6YE'87/LELTS (sanuepiwis wsNBoD saibofeue YsNBoD) O
AsuabolsioH
€9L° 720" '€€0'~ 00"~ sanLB[IWIS YSNBOD UM
G689’ 220" '6€0"- 800" - saifojeue wSNB0D YA
J [enJed onAjeue-e1s |
100 ¥50" ‘vT0° €0 (uonajdwod asuaiuss) A1Sd
88¢’ 650" '€20"- 810’ (uonoensge) Sy4D
200’ 6T0"- ‘80— 180" - (senuewis) SSIM
0c0 700"~ ‘TS0~ 8¢0'- (sanure[iwis) 9SIM
979’ GE0" ‘650"~ 10— (sanuepwis) ysnbod
8.0 G00" ‘G60°— SY0'— (sa1bojeue) wsnbod
LT0 500~ '€50"- 620°- (sa1Bojeue) SN
000> S0’ ‘9TO0’ e (sa1bojeue) SHH
SS3USNONUBIISU0D
- - 16'G8/v0'88 (senwejius wsNBoD /saibofeue wSNB0D) 41
000">/000"> - L€8'0V/28E 9 (sanreiwis wsnbo) /saifojeue w¥snBod) O

AnauabolsloH

d 1D %56 !
Buluoseay [eq oA a|dures

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Neuropsychol Dev Cogn B Aging Neuropsychol Cogn. Author manuscript; available in PMC 2023 March 01.



Page 23

Sutin et al.

wr 900" ‘0v0"- L10°- svn
000> GS0" ‘520’ 0v0 SdH
ssauusdo

- - €698 zl

000> - L09'vY 0
AusuabousioH
€00° CT0-'LS0-  vE0'- 4 [enJed onAfeue-es |y
69¢° 600" ‘'€€0°~ Z¢T0- VvSs13
69T €00 ‘970"~ 900 - SN
0T0° 600-‘.90'- 8€0'- SNAIn
oTT 700" '9€0°~ 970 - aisd
81¢ 170 ‘€L0°~ 8¢0- vsnbod
000> 090'-'S0T'-  €80'- svn
000> /T0-'9v0'-  TEO'- SHH

uoisisrenxg

- - 56,8 2l

000> - 7,087 0
AsuaboisrsH
000> €€0'-'080'- 150 4 [enJed onAjeue-elo N
000> TZO'-'v90-  Z¥0'- Vs
000> 8T0-'LE0-  LZ0- sn
000> 60— ‘L0T- 8.0 SNAIn
000> ¢v0'- 'v80'-  €90- aisd
100> V€0- ‘€2T-  6L0°- vsnbod
2€S 9107 '0£0- 00— svn
000> €50'- ‘€80~  890°- SYH

WSIONoMaN
d 1D %G6 d

Buluoseay o1WNN a|dwes

Buruosesy ousWINN pue sirel] Aljeuosiad usamiag UoIRIN0SSY

¥ alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Neuropsychol Dev Cogn B Aging Neuropsychol Cogn. Author manuscript; available in PMC 2023 March 01.



Page 24

Sutin et al.

TeO
€00
§e0
¥eo
900
0LT
[4:14
000> 670" '6T0° ¥e0’

000> - 0LL'9¢

LEO" '€00° 0¢0
950" ‘€T0° ¥e0’
020" ‘T00° T10°
090" ‘200° Te0°
870" '800° 820
020" ‘020~  G20'-
070" 'GE0'-  €T0'-

S$SauUsSNoNUaldsu0)d

- L0°€8

4 [enJed onAjeue-e1s |\
vSs13

SN

SNAln

aisd

vsnbod

svn

SHH

el
o}

A1suaboisroH

GET' GO0 'GE0-  STO0'- 4 [enJed onAjeue-elsy
€00° 2T0-'SS0-  €€0'- vs13
L9T" €00 '9T0-  L00'- sn
G00° €T0-'€L0- €0 SNAIN
w0 Tv0 'T00’ 120° aisd
660"  L00 ‘e80’-  8E0'- vsnboo
¥20"  €00-'6Y0'-  920'- svn
96¢°  €20°'.00-  800° SYH
ESEE[ RO

- - ev'es ]

000> - ¥82'9¢ 0
AnsuaboisioH
8ET"  GEO' 'G00'- ST0 J [ented onAjeue-els|N
/86" 220" ‘Te0-  000° LORE
000>  L¥0 '620° 80" sn
¥86" 620" ‘0E0-  000° SNAIN
ev.  €20°'.T0-  €00° aisd
v¥e 0.0 'v20-  €20° VvsnBoo

d 1D %S6 d

Bujuoseay o1BWNN a|dwres

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Neuropsychol Dev Cogn B Aging Neuropsychol Cogn. Author manuscript; available in PMC 2023 March 01.



Page 25

Sutin et al.

‘Butshy Jo Apnis feutpnibuoT ysi|bua=vsT3 4A18100S BuipuelsispuN=SN "seIeIS PaIUN aus Ul IPIN=SNAIN
'solWeuAQ awoou| 40 Apnis [aued=a1Sd 'S81e1S panun ayl ul uonubod=ysnH0D Apms eauswy Buipuelsiapun=Svn ‘Apnis uswainay pue yleaH=SyH (QISd Ul uoiesisiuiwpe Jo apow pue)
aoeJ pue ‘uoreanpa ‘1apuab ‘abe 1oy Bujjosiuod ‘yresy Aljeuosiad yoes wouy Buluoseas ouswnu Bunoipaid uoissaifial Jeaul| e WoJy Selaq pazipiepuels ae Sjuaida0d uoissaifisy vS13 40} ZTT /=N
‘SN 104 GTE'8E=N ‘SNAIIN 10} 229'€=N ‘AISd 10} TE9'Z=N ¥SNB0D 10} 0Z'T=N SVN 10} G20'9=N ‘SHH 10} 9/#'ZT=N ‘88€'9/=SISA[eue-e1aw ay} 10}V [€10L "/ =SISA[eue-e1aw Yyoes 1040 9JON

- - 6€'G. Zl
100’ - 018’12 0

AnsuaboisioH

d 1D %S6 d

Buluoseay o1.BWNN a|duwres

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Neuropsychol Dev Cogn B Aging Neuropsychol Cogn. Author manuscript; available in PMC 2023 March 01.



	Abstract
	Method
	Participants and Procedure
	HRS.
	UAS.
	CogUSA.
	CFAS.
	WLS.
	PSID.
	MIDUS.
	US.
	ELSA.

	Measures
	Personality.
	Verbal reasoning.
	Numeric reasoning.
	Covariates.

	Analytic Strategy

	Results
	Discussion
	References
	Table 1
	Table 2
	Table 3
	Table 4

