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Abstract

Objectives: Problems in subjective executive function, the perceived cognitive control of mental
processes for goal-directed behavior, may indicate cognitive impairment in older adulthood.
Although previous studies highlight the importance of personality on objective cognitive
performance, no studies clarify their role with subjective executive function. To inform methods of
early identification of cognitive impairment, this study explored how temperament and personality
traits account for problems in subjective executive function.

Method: The current project examined the associations between temperament and personality on
subjective executive function across two samples of community-dwelling older adults (65+ years,
m =25, m, = 50). Both studies measured subjective executive function (Behavioral Rating
Inventory of Executive Function-Adult) and separately administered scales on temperament (Adult
Temperament Questionnaire) and personality (Big Five Inventory).

Results: Concerning temperament, older adults higher in negative affect endorsed greater
difficulty in subjective executive function. Regarding personality traits, older adults with higher
neuroticism and lower conscientiousness reported higher difficulty in subjective executive
function.

Conclusion: Findings enhance our understanding of subtle cognitive changes and may aid in
early detection. In particular, distressful inclinations were associated with more reported problems
in executive function whereas problem-solving tendencies were inversely related. Future work
should examine if enhanced negativity coupled with analytical disengagement predicts problems
in subjective executive function over time.

Studies on subjective cognition (i.e., self-reports of cognitive performance) focus
predominantly on memory problems — reported by a quarter of older adults (Bassett &
Folstein, 1993; Jonker et al., 2000; Molinuevo et al., 2017) — and demonstrate that poor
subjective cognition is often associated with future cognitive decline (Buckley et al., 2016;
Hohman et al., 2011; Reisberg, Shulman, Torossian, Leng, & Zhu, 2010). While some
reports of cognitive problems derive from actual errors in cognition, like commonly
forgetting words (Benito-Leon, Mitchell, Vega, & Bermejo-Pareja, 2010; Lee, Ong, Pike, &
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Kinsella, 2018; Snitz, Moorow, Rodriguez, Huber, & Saxton, 2008), many times the cross-
sectional relation between subjective and objective cognition is weak or non-existent
(Marino et al., 2009; Weaver, Collie, Masters, & Maruff, 2008). A recent meta-analysis
confirmed a significant small association between subjective and objective cognitive
problems, but great variability across studies were found (Crumley, Stetler, & Horhota,
2014). In fact, objective cognition — cognitive abilities indexed by observable task
performance — only accounted for a tenth of the variance in reported problems, indicating
that actual performance poorly explains subjective cognition. An alternative position
suggests that psychological mechanisms better describe why some older adults experience,
or report, more subjective cognitive problems. Past research demonstrates that older adults
with higher depression and anxiety symptoms rate their cognition more negatively (see Hill
et al., 2016 for a review). However, such effects may become insignificant once personality
traits are considered (Kliegel et al., 2005; Merema et al., 2013). Thus, personality — the
stable, complex patterns of how one thinks, feels, and acts — might uniquely account for
subjective cognition even above observable performance and affective states.

Literature on both subjective cognition and personality in older adults somewhat overlooks
subjective executive function, a construct with possibly important implications. Subjective
executive function describes self-reflection about behaviors necessitating attention and
manipulation of information for goal-directed behavior (Diamond, 2013). While
overlapping, diverse functions include updating that keeps information relevant in active
memory, inhibition that prevents encoding of distracting information, and sh/fting that
flexibly switches attention between different mental sets or rules (Miyake et al., 2001).
Executive functions are predominantly measured using performance-based tasks. However,
these instruments mainly capture decontextualized executive functions and may lack
sensitivity to subtle cognitive difficulties (i.e., not at the severity of defined clinical
impairment). Subjective reports can complement such measures by capturing behavioral
disturbances that involve executive function and happen in daily life. Problems and changes
that arise in subjective executive function have been linked to difficulties with everyday
functioning and are indicative of AD disease progression, treatment adherence, and family
distress (Ready, Ott, Grace, & Cahn-Weiner, 2003). Indeed, contrasting traditional measures
of subjective memory, subjective executive function appears to be particularly sensitive to
detecting objective memory problems and impairment in older adulthood. For example,
problems in memory recall can be largely explained by older adults” problems in subjective
executive function (Langlois & Belleville, 2014). In addition, subjective executive function
problems correspond to subjective and diagnosed deficits in memory. For example, Rabin et
al. (2006) discovered more frequent problems in updating and shifting behaviors in persons
reporting subjective memory impairment (as = 1.01 and .82) or mild cognitive impairment
(06 = 1.48 and 1.10) than controls. Similarly, older adults with Alzheimer’s disease (AD)
report higher subjective problems in executive function compared to healthy controls
(Fogarty, Almklov, Borrie, Wells, & Roth, 2017), especially in updating (&= 1.61) and
shifting (¢'= .89). Thus, subjective executive function can capture goal-directed behaviors
that impact real-world memory function. Understanding how personality traits influence
subjective executive function might help detect older adults at risk for memory impairment,
even in the absence of current deficits on performance-based tasks.
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The earliest and most central aspect of personality traits exhibited is temperament. As an
inherited attribute, temperament describes constitutional patterns of reactivity (e.g.,
excitability, arousability) and self-regulation (i.e., arousal modulation) (Rothbart, Ahadi, &
Evans, 2000). Through factor analysis, Evan & Rothbart (2007) discovered that
temperament endures in adulthood as four basic clusters: (1) effortful control, (2) negative
affect, (3) extraversion/surgency, and (4) orienting sensitivity. In brief, effortful control
describes tendencies to perform actions despite desired avoidance, shift attention as needed,
and to suppress inappropriate behavior. Negative affect entails inclinations to anticipate
distress, exhibit lower mood and energy, and to interrupt ongoing tasks. Moreover,
extraversion describes patterns of social interaction and enjoyment of new and dynamic
situations. Lastly, orienting sensitivity describes an aptitude to detect low-intensity stimuli
from internal and external sources followed by spontaneous thought production with neutral
or emotional-charged content. Unlike personality traits in later life, temperament does not
require a sophisticated understanding of the self or the world but involves behavioral and
emotional predispositions that stabilize in early childhood (Capsi & Silva, 1995).

Alongside general temperaments, adult personality involves basic patterns of behavior and
thought that additionally incorporate beliefs, values, and cognitive styles (Evans & Rothbart,
2007). As the most universal taxonomy, the Big Five describes these higher-order traits as
openness to experience, conscientiousness, extraversion, agreeableness, and neuroticism
(John, 1989). In short, openness to experience describes a capacity for creativity and a
predilection for diversity while conscientiousness refers to being dutiful, disciplined, and
organized. Extraversion describes sociability marked by high enthusiasm and sensation
seeking whereas agreeableness denotes sociability marked by prosocial conduct and
trustworthiness. Lastly, neuroticism involves tendencies to worry about or feel harmful
sensations and maintain negative affectivity. These traits somewhat stabilize around middle
adulthood (Roberts & DelVecchio, 2000) but mild changes occur in later life. For example,
some people become less open to experience, conscientious, and extraverted as they age
(Donnellan & Lucas, 2008). Moreover, people become more agreeable in their seventies but
less agreeable as they face health complications into their eighties (Allemand, Zimprich, &
Martin, 2008; Wortman, Lucas, & Donnellan, 2012). Nonetheless, traits remain mostly
stable in adulthood which might reflect persisting temperament. Specifically,
conscientiousness, neuroticism, and openness demonstrate convergent associations with
effortful control, negative affect, and orienting sensitivity, respectively (Rothbart, Ahadi, &
Evans, 2000). Still, associations are modest (75 < .60), suggesting that taxonomies are
nonorthogonal but should considered distinctly when examining relations to subjective
executive function.

While scant, research suggests that personality influences subjective cognition. Regarding
temperament most research focused on younger samples and attention issues. Gomez,
Kryiakides, & Devlin (2014) showed that lower effortful control and higher negative affect
was associated with more subjective attention in young to middle-aged adults (ages 18 to 50
years). By contrast, a handful of studies examine Big Five personality traits in older adults
with a focus on subjective memory. For instance, neuroticism best predicted subjective
memory problems in older adults, even after accounting for depression (Kliegel & Zimprich,
2005). Higher neuroticism also increased subjective memory problems over time, even after
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correcting for mental status or affective symptoms (Comijs, Deeg, Dik, Twisk, & Jonker,
2002). Other traits are also important: lower conscientiousness and openness were associated
with fewer subjective memory problems in older adults while higher neuroticism inflated
complaints (Slavin, Brodaty, Kochan, Crawford, Trollor, Draper, & Sachdev, 2010). What
remains unknown is whether personality associations with perceptions of attention and
memory also extend to perceptions of higher-order goal behavior (i.e., subjective executive
function) in older adults.

Although personality traits have been linked to other domains of subjective cognition, to our
knowledge, no study has examined associations between personality and subjective
executive function in older adults. To address this gap, this study conducted two
investigations into the effects of temperament and Big Five personality traits on the three
main components of subjective executive function (inhibition, shifting, and updating). Based
on previous research in young to middle aged adults with adjacent measures of subjective
cognition (Gomez et al., 2014), we hypothesized that better effortful control would
correspond to better subjective executive function while negative affect would be related to
poorer subjective function. Also based on prior studies on subjective memory problems
(Slavin et al., 2010), we expected that higher conscientiousness would correspond to fewer
problems in subjective executive function. Although prior literature does not show relations
between subjective cognition with other personality traits, we will explore them as certain
associations may be unique to subjective executive function.

Two samples of community-dwelling older adults were included in the current study.
Sample 1 was derived from a larger project that examining the impact of billboard
distraction on simulated driving performance in drivers across the lifespan, including young
(ages 16-19), middle-aged (ages 35-54), and older adults (ages 65+). Detailed descriptions
of the parent study can be found in previous published work (Stavrinos, Mosley, Wittig,
Johnson, Decker, Sisiopiku, & Welburn, 2016; Pope, Bell, & Stavrinos, 2018). From Sample
1, the current study included only the twenty-five older adults (Mage = 71.66, SD = 7.02)
who participated in the original study and had data on temperament and subjective executive
function. Participants were primarily female (64.0%, 7= 16) and Caucasian (64.0%, 7= 16).

Next, Sample 2 also derived from a later study on distracted driving and simulated driving
performance among younger (ages 16—19) and older drivers (ages 65+; Bell, Mirman, &
Stavrinos, 2019). Like Sample 1, the present study only included data from the fifty older
adults (Mage = 71.76, SD = 6.17) who participated in the original study and had data on Big
Five personality traits and subjective executive function. This sample was nearly equally
female (46.0%, n=23) and male (50.0%, n=25; n= 2 unreported).

Participants in both samples were recruited from a large Southeastern community using
flyers and advertisements on the university’s webpage for study opportunities from 2013 to
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2014 and 2016 to 2017, respectively. Study eligibility was confirmed if individuals were 65
years of age or older and answered no to the following question “Do you have any physical
disabilities that might prohibit full participation in our experimental protocol?’ In addition,
participants demonstrated intact cognition, defined as receiving a passing score (>23) on the
Telephone Interview for Cognitive Screening (TICS; Brandt et al., 1988). Such a score
indicated that participants could adequately report their orientation in space and time,
remember words, answer simple knowledge questions, and perform mental arithmetic. After
providing written consent, participants were scheduled for a single in-person appointment
where they completed questionnaires regarding temperament, personality, and subjective
executive function. Participants received a small renumeration for their time. The study
protocol was approved by the university’s Institutional Review Board.

Subjective executive function.—For both samples, the Behavioral Rating Inventory of
Executive Function-Adult (BRIEF-A; Roth & Gioia, 2005) provided a clinical measure of
subjective executive function. Validated for persons older than 18, the BRIEF-A captures
self-reported difficulties in executive function and has strong psychometric properties
(Gioia, 2000). On this pen and paper instrument, participants rated their frequency of
difficulty with 75 real-world behaviors within the past month using a three-point Likert scale
from Never (1), Sometimes (2), to Often (3). Frequencies were then summed to calculate
difficulty in specific executive function domains. For this study, we focused on domains
which matched the Miyake et al.’s (2001)’s theoretical distinctions of executive function:
Inhibition (e.g., “I have problems waiting my turn”), shifting (e.g., | have trouble changing
from one activity or task to another), ypaating of working memory (e.g., | have a short
attention span). Domain and composite raw scores were converted to sex-and age-normed T-
scores to reflect individual difficulty compared to a diverse multisite United States based
sample (Roth & Gioia, 2005). Reliability was acceptable for subscales of inhibition (as

= .73-.83), shifting (as = .67-.71), and working memory (as = .83-.84). Additionally, a
Negativity Scale quantified the extent to which respondents answered in an overtly negative
manner on selected questions. A conservative cutoff for negative bias (>5) on this validation
scale invalidated scores; however, no participants exhibited obvious negativity bias (Sample
1: M= .22, SD=.07; range = 0 to 3; Sample 2: M= .22, SD=.09; range = 0 to 2).

Adult temperament.—Sample 1 participants completed the Adult Temperament Scale
(ATQ; Evans & Rothbart, 2007). This 177-item instrument captures basic patterns of
reactivity and regulation including effortful control (35 items; a = .75), negative affect (46
items; a =.72), extraversion (38 items; a = .70), and orienting sensitivity (35 items; a

= .84). Participants rated how different situations and attributes currently resonated with
their behavior from Extremely Untrue (1) to Extremely True (7). Effortful control described
tendencies to perform action despite desired avoidance, shift attention when desired, and to
suppress inappropriate behavior. An example item included “/ can easily resist talking out of
turn.” Negative affect entailed inclinations to anticipate distress, exhibit lower mood and
energy, and to interrupt ongoing tasks. This was portrayed in the item, “/ easily become
frightened.” Extraversion/surgency described patterns of social interaction and enjoyment of
new and complex situations, described by the item “/ like to spend my free time with
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people.” Orienting sensitivity involved aptitude to detect internal and external stimuli and to
spontaneously produce cognitions (neutral or with emotional valence) from low intensity
stimuli. An example of an item stated, “/ notice visual details in my environment.” ltems
were summed with higher scores indicating more inclinations for each trait.

Big Five personality.—Sample 2 participants completed the Big Five Inventory (John &
Srivastava, 1989). This questionnaire was developed to provide a briefer personality scale
without a loss of validity or reliability. Indeed, the Big Five Inventory demonstrates
convergent validity with much larger scales and is highly reliable (John & Srivastava, 1989).
In 65 items participants rated how much they agreed that situations or attributes represent
them. Specifically, for different hypothetical situations they were asked to answer using a
Likert-type scale from 1 (strongly disagree) to 5 (strongly agree). Example statements
included: “is inventive” for openness, “makes plans and follows through with them” for
conscientiousness, “is outgoing, sociable” for extraversion, “is considerate and kind to
everyone” for agreeableness and “worries a lot” for neuroticism. Items were categorized into
five factors, and a sum score is calculated for each of the Big Five personality traits where
higher values indicate more trait inclinations. This measure demonstrated good internal
reliability within this sample (as range from .70 to .86).

Statistical Analysis

For both samples, nonparametric descriptive statistics (respectively, Spearman rho
correlations and Kruskal-Wallis test) were used to test: (a) correlations of personality/
temperament measures and subjective executive function with age; and (b) differences on
these variables based on sex. Next, partial least squares (PLS) structural equation models
(Ringle, Wende, & Will, 2005) were constructed to determine unique personality predictors
of domains of subjective executive function. This method produces similar results to
multiple regression while preventing error from multiple testing. In addition, PLS provides
more reliable estimates when sample sizes are modest and has been recommended for use in
personality research (Willaby, Costa, Burns, MacCann, & Roberts, 2015). For the PLS path
models, domains of subjective executive function were regressed on personality traits
separately for temperament and Big Five traits. There were minimal intercorrelations
between temperament (|/s range from .04 to .20) and Big Five traits (/s range from .05

to .43), supporting their inclusion as independent exogenous variables. Additionally, age and
sex were included as exogenous covariates. Unique to PLS, statistical significance is
determined using bias-corrected 95% confidence intervals (95%BC CI) from extensive
bootstrapping (resamples = 5000). A confidence interval without zero shows a significant
effect, occurring for 95% of resamples (even after bias correction). Non-parametric
bootstrap testing was appropriate as most variables were non-normally distributed (Shapiro-
Wilk tests, ps < .05), except for negative affect (p = .168) and inhibition (o= .068) in Sample
1.
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Descriptives of key variables are provided in Table 1. As seen in this table, older age related
to fewer issues in subjective inhibition (7, = —.44, p=.028) but did not associate with other
domains of subjective executive function or traits of temperament. Concerning sex, females
reported marginally higher negative affect than males ({(2) = 103.00, p=.084, d= .86).
Females and males were, however, comparable on other temperament traits and on all
domains of subjective executive function (s > .10).

Next, a bootstrapped path model was calculated with temperament traits statistically
predicting domains of subjective executive function (see Table 2 and Figure 1). Problems in
inhibition (6= .52, 95%BC CI: -.09 to 1.11, p=.083) was marginally accounted for by
higher levels of negative affect. Whereas problems in shifting (6= .77, 95%BC CI: .19 to
1.44, p=.008) and updating (6= .84, 95%BC ClI: .20 to 1.48, p=.005) were predicted from
higher negative affect. Effortful control, extraversion/surgency and orienting sensitivity were
unrelated to reported difficulty in domains of subjective executive function (s > .10). Age
and sex were unrelated to domains of subjective executive function as well (o5 > .10). This
model accounted for over a fourth of individual differences in inhibition (72 = 32.5%) and
nearly half of individual differences in shifting (2 = 49.1%) and updating (/2 = 48.3%).

Table 3 provides descriptives of key study variables. As seen in this table, older age was only
associated with greater agreeableness (/s = .29, p=.039) and no other Big Five personality
traits or domains of subjective executive function (p > .10). Concerning personality, females
reported greater agreeableness than males (U(2) = 6.19, p=.045, d= .63). There was also a
marginal trend such that females exhibited higher conscientiousness (U2) = 4.78, p=.092,
d=.64) and lower openness to experience than males as well (({2) = 5.81, p=.055, d
=.53). In addition, females reported fewer difficulties in behaviors requiring inhibition ((A2)
=15.39, p<.001, d=1.30) and marginally fewer difficulties in shifting (({2) =5.14, p
=.076, d=.62).

Next, we calculated a bootstrapped path model with Big Five personality traits predicting
domains of subjective executive function (see Table 4 and Figure 2). Reported problems in
inhibition were significantly predicted only from higher levels of conscientiousness (6=
-.39, 95%BC CI: -.97 to —.23, p=.001), whereas reported problems in shifting derived
from higher neuroticism (6= .52, 95%BC ClI. .15 t0 .90, p=.006). Similarly, greater
troubles in updating was marginally predicted from lower conscientiousness (6= -.11,
95%BC CI: -.81 t0 .07, p=.065). Agreeableness, extraversion, and openness were unrelated
with reported difficulty in domains of subjective executive function (s > .10). Age and sex
were also unrelated to domains of subjective executive function (ps > .10). This model
accounted for nearly half of individual differences in inhibition (/2 = 44.0%) and over a
fourth of individual differences in shifting (/2 = 27.9%) and updating (72 = 37.2%).
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Discussion

In two community-based samples of cognitively-intact older adults, this study investigated
how personality affected subjective executive function with key observations. Foremost,
older adults with higher conscientiousness reported better subjective executive function in
updating. This is sensible as conscientious describes proactive problem-solvers with a
focused, controlled attention; this likely helps people stay on task and focus on relevant
information. Secondly, individuals with higher negative affect or neuroticism reported more
disrupted subjective executive function, especially in shifting. This aligns with the
theoretical perspective that focusing on threatening information leads to disengagement from
more goal-focused information (Koster, De Lissnyder, Derakshan, & De Raedt, 2011).
However, we did find some distinct effects between temperament and Big Five traits and
their associations with domains of subjective executive function. For instance, despite their
similarity, conscientiousness but not effortful control accounted for reported problems in
inhibition and updating. This might be because effortful control constrains inappropriate
social behavior or desires while conscientiousness focuses primarily on attentional control.
In fact, adherence to social norms falls into the Big Five’s agreeableness trait, not
conscientiousness, which also proved unpredictive. Because age improves adherence to
social norms (Costa & McCrae, 1997), it would make more sense that problems in
subjective executive function derive from interrupted attentional control rather than aberrant
social behavior. Lastly, negative affect but not neuroticism linked to problems in inhibition
and updating alongside shifting. This suggests that daily problems in executive function
derive more from general tendencies toward distress rather than adverse self-focused moods.
Overall, these results suggest that accounting for patterns of subjective executive function
requires consideration of both adult temperament and Big Five personality traits.

These results contrast prior findings in other domains of subjective cognition. Regarding
temperament, most studies (primarily on subjective memory) infer connections between
negative affect and subjective cognitive problems. However, negative affect was indexed
partially through cognitive styles or indirectly through psychological states. For instance,
Jorm et al. (2004) demonstrated that more rumination, an aspect of negative affect,
corresponds with greater memory complaints that interfere with daily activities.
Furthermore, several studies find that higher depressive symptoms and anxiety relate to
greater reported memory problems (Buckley et al, 2013; Lamb, Anderson, Saling, & Dewey,
2013). This study might suggest that negative affect, measured fully as a trait, plays a large
role in subjective cognition. In addition, while studies on younger adults show a positive
connection between effortful control and subjective executive function (Gomez, Kryiakides,
& Devlin, 2014), the current investigation extends these findings to older adults. We also
confirmed consistent relations between subjective executive function and neuroticism as well
as conscientiousness. For instance, higher neuroticism and lower conscientiousness have
been associated with more general cognitive complaints and memory problems (Ponds &
Jolles, 1996; Slavin, Brodaty, Kochan, Crawford, Trollor, Draper, & Sachdev, 2010).
However, studies have shown a negative association between openness and general cognitive
complaints while agreeableness and extraversion were associated with subjective memory
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problems (Slavin et al., 2010; Steinberg et al., 2013). No such associations were found
herein with these traits and subjective executive function.

Although no strong theories delineate exactly how negative affect and higher neuroticism
influence subjective cognition, several postulations can be made: One, people with
distressful inclinations might experience more problems in subjective executive function
simply because they have more errors in executive function to report on (Booth et al., 2006;
Williams et al., 2010). Nonetheless, modest associations between subjective and objective
cognition suggest it is more likely that traits promote worries or over-awareness of executive
function performance. For example, higher neuroticism and negative affect create attentional
biases toward and interference from negative stimuli which might include cognitive errors
(Chan, Goodwin, & Harmer, 2007; Gomez, Gomez, & Cooper, 2002; Joormann & Gotlib,
2008; Munoz et al., 2013; Osorio et al., 2003). Another mechanism might be heighted stress
reactions (Hutchinson & Ruiz, 2011; Schneider, 2004; Zoccola & Dickerson, 2012),
especially when cognitive errors occur (Stawski, Mogle, & Sliwinski, 2011). Both
mechanisms might lead older adults with these traits to concentrate on executive function
problems more than peers and feel greater distress therefrom. Indeed, negative affect leads to
cognitive styles describing these attention-stress patterns, including rumination (Perkins,
Arnone, Smallwood, & Mobbs, 2015; Roelofs, Huibers, Peeters, Arntz, & van Os, 2008) and
catastrophizing (Sullivan, Bishop, & Pivik, 1995). Rumination involves rethinking of
negative events which additively escalates stress reactions (Zoccola & Dickerson, 2012)
while catastrophizing involves exaggerated perceived threat which magnifies stress reactions
(Scott, Williams, Brittlebank, & Ferrier, 1995). Thus, older adults with greater negative
affect and neuroticism likely repetitively think about problems in subjective executive
function and overstate their significance (e.qg., Because | cannot remember a telephone
number to make a call, | must be losing my mind?).

Conscientiousness might mitigate problems in subjective executive function through similar
as well as distinct mechanisms. First, people with higher conscientiousness demonstrate
lower norepinephrine, cortisol (Brummett, Boyle, Kuhn, Siegler, & Williams, 2009), and
systolic blood pressure (Merecz, Makowska, & Makowiec-Dabrowska, 1999) — all factors
that might dampen stress reactions and awareness of executive function problems. As a
unique mechanism, conscientiousness also strengthens controlled attention which sways
thoughts away from prior problems to proactive tasks (Lonigan & Vasey, 2009). Another
possible mechanism is self-efficacy. This self-schema involves the perception that one can
successfully accomplish goals that appear relevant to determining perceptions of goal-
directed behavior. For example, Zlinski & Gilewski (2004) found that older adults with
higher conscientiousness endorse higher memory self-efficacy which reduces odds of
subjective memory problems (Ponds & Jolles, 1996); this might apply to subjective
executive function as well. Lastly, findings show that conscientiousness promotes more
healthy action like exercise and reduces unhealthy habits (e.g., alcohol consumption, drug
use, and unhealthy eating) and disease morbidity (Bogg et al., 2008; Chapman, Lyness, &
Duberstein, 2007). From better health, older adults with these traits might demonstrate
improved perceptions of wellbeing that indirectly improve subjective cognition. Healthy
behavior also improves executive function performance which could provide fewer errors to
ruminate and report on (e.g., Bherer, Erickson, & Liu-Ambrose, 2013).
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These postulations assume a directional influence between personality and subjective
executive function, but future work should consider interdependence. Specifically, seminal
work conceptualized negative affect as distressful reactions to failed goal achievement,
suggesting dependency on subjective executive function (Evans & Rothbart, 2007). Hence,
when executive function problems increase, older adults might exhibit higher negative affect
and neuroticism due to insights into more goal-related disruption. Secondly, although
executive function matures after temperament, rudimentary executive function emerges
within the first three years of life (Hendry, Jones, & Charman, 2016) and develops alongside
conscientiousness (Anderson, Anderson, Northam, Jacobs, & Catroppa, 2001; Branje,
Lieshout, & Gerris, 2007). This suggests that executive function remains integral in
developing effortful control and later conscientiousness; hence, degeneration of such control
functions would simultaneously disturb conscientiousness in later life. A dearth of
longitudinal data on subjective executive function and temperament in adulthood precludes
testing temporal dependencies but such work should certainly explore reverse causality.

Findings should be considered alongside limitations. First, cross-sectional observations
cannot prove a causal impact between personality and subjective executive function,
although results support a moderate to large association. Cross-sectional relations also
cannot discern concurrent relations from directional temporal effects. While temperament
likely sets prior to maturation of executive function (Capsi & Silva, 1995), perhaps Big Five
traits interact with subjective executive function as they both do not stabilize until adulthood.
Thus, it is possible they affect each other reciprocally over time; longitudinal studies could
elucidate such relations in the future. Moreover, ongoing aging studies should consider
adding items regarding subjective executive function to inform such questions; this can also
help examine differential effects on outcomes of interest (i.e., cognitive decline). Second,
our study adopted the Big Five personality model that has been criticized for being overly
lexical and descriptive than theoretical (Hough, 1992). Popular developmental models of
self-control and attentional control might benefit our understanding of why personality
shapes subjective executive function (Hay & Forrest, 2006; Rudea, Posner, & Rothbart,
2005). Nonetheless, the Big Five traits demonstrate excellent external validity with
comparative heritability and stability (John & Srivastava, 1989). Next, this work did not
examine how subjective executive function and personality correlate with actual memory or
executive function, but this would be informative for future research. Moreover, the modest
sample sizes may constrain differences in personality and subjective executive function that
harm generalizability. Despite this, this study showed decent variation (shown in Table 1 and
2). Modest sample sizes might have also introduced false positives; we safeguarded against
this by implementing bias-corrected bootstrapping that produced more conservative
estimates. Negative affect’s associations with subjective executive function could also
implicate a negative reporting bias. However, the BRIEF-A showed low evidence of a
negative reporting bias; plus, neuroticism did not associate with all self-reports. Though not
measured here, health status might influence reports of subjective cognitive problems in
older adult samples (Aarts, Van den Akker, Hajema, Verhey, & van Boxtel, 2011). Future
research should examine the impact of health conditions on subjective executive function as
they might represent important covariates, moderators, or mediators in associations with
personality.
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Although developmental questions remain, our findings hold important implications for
improving understanding, and ultimately clinical assessment, of subjective cognition. First,
traits important for subjective memory did not entirely contribute to subjective executive
function; even neuroticism failed to demonstrate a ubiquitous impact as assumed from the
broader literature (e.g., Merema et al., 2013). Such discrepancies call for inspection of
personality associations across multiple subjective cognitive domains and facets to avoid
overgeneralizations and to determine differential effects. Neuroticism is a known predictor
of many health outcomes, psychological and physical (Lahey, 2009), and is consistently
associated with subjective memory (Hill et al., 2016). In fact, some studies have found
neuroticism to be more strongly associated with subjective memory than objective memory,
implying that reports of memory problems in clinical settings may be more indicative of
personality than subtle cognitive change. However, neuroticism was not as predictive of
subjective executive function as expected from this literature. Instead conscientiousness and
negative affect appeared more important. Thus, clinicians should consider personality
determinants older adults’ subjective cognitive complaints more carefully, including when
there is no objective evidence of cognitive impairment.

Secondly, prior studies overlooked temperament with a reasonable assumption that Big Five
traits, which mature later in life (Capsi & Silva, 1995), provide stronger associations with
executive functions. However, we found that negative affect accounted for more between-
person differences than the Big Five trait of neuroticism; thus, despite their overlap,
temperament might capture broader patterns of distress that impact everyday goal
attainment, like subjective executive function, than traits more focused on worries about
oneself. By contrast, conscientiousness, not effortful control, was more predictive of
subjective executive function, likely due to a more thorough measure of attentional control.
This suggests that considering both taxonomies might be optimal to flag individuals more
likely to experience problems in subjective executive function. Lastly, these findings build
on a growing notion that subjective cognitive problems represent differences in personality
rather than objective cognition in some older adults, and that these associations partially
explain transitions into observable cognitive decline. Specifically, this study on subjective
executive function and others on subjective memory show that subjective cognition
comprises largely of personality influences (Hertzog et al., 2018). Although subjective
cognitive domains show weak associations with current cognition, they relate highly to later
cognitive decline risks. This might derive from noxious effects of covarying personality
traits, namely higher neuroticism and lower conscientiousness, which associate with poorer
executive function, episodic memory loss, and higher AD risk (Bridgett, Oddie, Laake,
Murdock, & Bachmann, 2013; Luchetti, Terracciano, Stephan, & Sutin, 2015; McDermott &
Ebmeier, 2009; Williams, Suchy, & Kraybill, 2010). Future work should longitudinally test
this notion in multiple domains of subjective cognition while considering broad and narrow
personality traits.

By 2050, the number older adults living with AD will double, prioritizing healthier cognitive
aging (CDC, 2018). Within the Healthy Brain Initiative, the National Institute on Aging and
Centers for Disease Control called for improving our understanding of early risk factors that
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contribute to later pathological states. One factor may be subjective executive dysfunction
that discerns normal cognition from mild cognitive impairment (Rabin et al., 2006) and AD
(Fogarty et al., 2017). Reports of cognitive problems by older adults commonly precede
objective identification of cognitive deficits, but these reports can stem from multiple causes.
As shown in previous work, it’s unlikely that subjective problems accurately reflect current
objective difficulties; instead, they are likely influenced by multiple factors, including
personality differences. In our study, negative affect explained nearly half of individuals’
differences in subjective executive function, whereas neuroticism and conscientiousness
explained nearly two fifths of the variation in reported issues. Findings suggest that
temperament and Big Five personality traits associate with subjective executive function.
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r=32.5%
Effortful Control ‘ } " Inhibition
Negative Affect r=49.1%
Shifting
Extraversion
r=48.3%
Updating
Orienting Sensitivity
Figure 1.
Path model examining associations between temperament traits and subjective executive
function.

Note. Only significant (bolded, p < .05) and marginally significant (non-bolded, p <.10)
paths shown. Model controlled for age and gender effects that were nonsignificant (s
>.10).

Aging Ment Health. Author manuscript; available in PMC 2020 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Bell et al.

Openness

Conscientiousness

Extraversion

Agreeableness

Neuroticism

Figure2.

Path model examining associations between Big Five personality traits and subjective
executive function.
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12=44.0%
Inhibition
r=27.9%
Shifting
1?=37.2%
Updating

Note. Only significant (bolded, p < .05) and marginally significant (non-bolded, p <.10)

paths shown. Model controlled for age and gender effects that were nonsignificant (s

> .10).
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Table 1.
Descriptive statistics for Sample 1
Overall (n=25) AgeCorrelation Female(n=16) Male(n=9)
Temperament m SD Spearman R m SD M R
Effortful Control 4.08 .89 =17 4.33 74 3.64 .99 .187
Negative Affect 377 .86 31 4.03 .67 3.30 .99  .084
Extraversion/Surgency 3.95 77 -.07 4.04 .68 3.80 .93 718
Orienting Sensitivity 4.55 1.08 -.02 4.73 .61 4.22 1.61  .846
Subjective EF.
*
Inhibition 52.36 6.92 _aa 53.25 6.97 5078 6.94 487
Shifting 53.08 9.81 -.20 53.38 846 5256 1241 718
Updating 54.24 1145 -.34 53.88 12.00 5489 11.08 .677

Note. EF = executive function;

a .
p-value for Mann-Whitney U test between females and males;

*
p<.05.
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Table 2.
Path Model Results for Sample 1.
Exogenous Variable Endogenous Variable b 95%CI LL  95%CI UL p
Age Inhibition -0.31 -0.76 0.22 .250
Shifting 0.23 -0.37 0.76 417
Updating 0.16 -0.44 0.66 458
Gender Inhibition -0.06 -0.57 0.44 .939
Shifting -0.13 -0.57 0.37 .536
Updating -0.24 -0.61 0.18 157
Negative Affect Inhibition 7 0.52 -0.09 111 .083
Shifting* 0.77 0.20 1.44 .008
Updating™ 0.84 0.19 1.48 .005
Effortful Control Inhibition -0.11 -0.82 0.40 .868
Shifting -0.32 -0.91 0.29 194
Updating -0.24 -0.75 0.18 .280
Extraversion Inhibition 0.00 -0.58 0.59 .839
Shifting 0.14 -0.42 0.67 417
Updating 0.33 -0.27 0.85 .228
Orienting Sensitivity Inhibition -0.06 -0.69 0.51 .696
Shifting -0.08 -0.61 0.58 .901
Updating -0.31 -0.94 0.25 .343
Note.
*p< .05.
fp< .10.
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Table 3.
Descriptive statistics for Sample 2.
Overall (n=50) AgeCorrelation Female(n=23) Male(n=25)

Personality i ) r i SD M sp P
Openness 33.32 29.84 -.02 24.00 2433 3884 3145 .055
Conscientiousness ~ 77.32 22.37 .02 84.61 16.57 7148 2430 .092
Extraversion 48.60 26.70 .04 50.39 30.02 4740 2419 911
Agreeableness 73.40 21.99 297 81.22 1591 68.04 2439 .045
Neuroticism 24.08 20.33 -.23 21.09 17.89 2596 22.88 551
Subjective EF.

Inhibition 52.20 9.32 -.01 46.91 6.45 57.16 9.09 <001
Shifting 53.74 9.94 -.07 50.87 8.56 56.76 10.42  .076
Updating 57.92 13.61 -.01 54.74 13.03 6056 13.77 .201

Note. EF = executive function;

a .
p-value for Mann-Whitley U test between females and males;

p<.05.
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Path Model Results for Sample 2.

Table 4.

Exogenous Variable Endogenous Variable b 95%CI LL  95%CI UL p
Age Inhibition 0.00 -0.18 0.32 .805
Shifting -0.01 -0.20 0.39 .678
Updating 0.00 -0.33 0.36 .920
Gender Inhibition 0.14 -0.13 0.38 .324
Shifting 0.22 -0.04 0.56 .243
Updating 0.03 -0.16 0.28 .822
Openness Inhibition 0.08 -0.22 0.35 414
Shifting -0.13 -0.45 0.17 .467
Updating -0.05 -0.30 020 .782
Conscientious Inhibition -0.39 -0.97 -023 001
Shifting -0.21 -0.20 0.52 .586
Updatingf -0.11 -0.81 0.08 .065
Extraverted Inhibition -0.21 -0.48 0.08 .148
Shifting -0.11 -0.42 0.22 479
Updating -0.10 -0.36 0.17 463
Agreeableness Inhibition 0.02 -0.37 0.25 .999
Shifting -0.61 -0.42 0.31 .809
Updating 0.15 -0.38 030 .795
Neuroticism Inhibition -0.06 -0.45 0.35 .840
Shifting™ 0.52 0.15 0.90 .006
Updating 0.23 -0.24 0.69 .319
*
Note. p<.05.
fp< .10.
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