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Brief Report

What this Paper Adds

•• High extraversion and low agreeableness moder-
ate the discrepant association between subjective 
and objective cognition in aging adults.

•• Personality should be considered when evaluat-
ing how well subjective reports of everyday cog-
nition reflect current objective cognitive 
functioning.

Applications of Study Findings

•• Clinicians should consider examining personality 
when evaluating how subjective reports of cogni-
tive complaints reflect current objective cogni-
tion in mid-to-late life.

•• Aging adults with high extraversion and low 
agreeableness may be at higher risk for missed 
cognitive impairment diagnoses, as their evalua-
tion of subjective cognition may not reflect objec-
tive functioning.

•• Detection of who may be at risk (i.e., those with 
specific personality profiles) for missed cognitive 
impairment diagnoses could inform preventative 
or therapeutic interventions.
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Abstract
Associations between subjective cognition and current objective functioning are inconclusive. Given known 
associations between personality and cognition, this study tested whether personality moderates associations 
between subjective memory and objective cognition in middle-aged and older adults. Participants (N = 62, Mage = 63.8, 
SD = 7.7, 33 men) completed assessments of personality (Big Five Inventory-10), subjective memory (Cognitive 
Failures Questionnaire [CFQ-memory]), and objective cognition (processing speed, attention, inhibition [Stroop], 
working memory [Sternberg], set-shifting [Wisconsin Card Sorting Task]). Multiple regressions and simple slopes 
analyses examined whether personality moderates associations between subjective memory and objective cognition, 
controlling for age, number of medical conditions, and household income. Extraversion moderated associations 
between processing speed and CFQ-memory. Agreeableness moderated associations between set-shifting and 
CFQ-memory. Among individuals with higher extraversion and lower agreeableness, objectively worse cognition 
was associated with the fewest memory complaints. Findings suggest personality may impact the discrepancies 
between subjective memory and objective cognition in mid-to-late life.
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Introduction

Associations between subjective memory and objective 
cognition aging adults are inconclusive (Mitchell, 2008). 
Some studies have shown subjective memory com-
plaints are not related to current objective cognition 
(Reid & MacLullich, 2006), while other work has found 
they are associated (Burmester et  al., 2016). Previous 
work in our lab (Costa et al., 2022) suggests sleep plays 
a role in the discrepant relationship between objective 
cognition and subjective memory, but little work has 
examined other contributing factors (e.g., personality).

In older adults, personality is associated with worse 
objective cognition (high neuroticism, high extraver-
sion, lower openness; Aschwanden et al., 2021) and sub-
jective memory complaints (higher neuroticism, lower 
conscientiousness, lower agreeableness; Sutin et  al., 
2020). Additionally, higher extraversion, conscientious-
ness, and openness correlate with individuals viewing 
their memory favorably even if they score poorly on 
objective memory measures (Buratti et al., 2013; Hülür 
et  al., 2015). Little research, however, has examined 
how personality moderates associations between subjec-
tive memory and objective cognition. A lack of aware-
ness in objective cognitive functioning could contribute 
to missed diagnoses of cognitive impairment and missed 
opportunities for early intervention (Lenehan et  al., 
2012). Understanding contributing factors may help cli-
nicians determine under which circumstances (e.g., 
those with specific personality traits) the relationship 
between subjective and objective cognition diverges.

This study examined whether personality moderated 
associations between specific objective cognition 
domains and subjective memory in middle-aged and 
older adults. We hypothesized in the presence of specific 
personality traits (high neuroticism, high extraversion, 
low conscientiousness, low openness, low agreeable-
ness), the association between objective cognition and 
subjective memory would be strongest, and discrepant 
(worse objective cognition associated with better sub-
jective memory evaluation).

Methods

Participants

Middle-aged and older adults were recruited via 
Qualtrics panels. Qualtrics panels provides users with 
access to market research panels and uses digital finger-
printing technology and IP addresses to ensure data 
validity and reliability. Participants who met inclusion 
criteria completed a documentation of consent. Inclusion 
criteria were: (i) 50+ years of age, (ii) residing in the 
United States, (iii) report no cognitive impairment or 
major neurological disorder (mild cognitive impairment 
[MCI], dementia, Parkinson’s disease, epilepsy, etc.), 
and (iv) normal/corrected-to-normal vision and/or hear-
ing. Exclusion criteria included receiving treatment for 

cognition, substance use, fatigue, mood, or participation 
in non-pharmacological sleep treatment. Participants 
were compensated $6.50 and $10 following survey and 
cognitive task completion, respectively. The University  
of Missouri Institutional Review Board approved all 
procedures.

Measures

Personality.  The Big Five Inventory-10 (BFI-10; Rammst-
edt & John, 2007) assesses personality traits of extraver-
sion, agreeableness, conscientiousness, neuroticism, and 
openness. Participants answer questions regarding how 
they agree with statements (“1” [disagree strongly] to “5” 
[agree strongly]) regarding personality traits (e.g., “I see 
myself as someone who is relaxed, handles stress well”). 
The BFI-10 consists of two items per personality trait/
subscale, with total personality trait scores computed 
(possible values from “2” to “10”). Higher scores repre-
sent greater endorsement of a specific personality trait.

Objective cognition.  All cognitive tasks were completed 
via Inquisit web (Inquisit Web, 2020).

Stroop task (inhibition, attention, processing speed).  Tri-
als (84 randomized; see Supplemental Figure S1) mea-
sure processing speed (control trials consisting of colored 
rectangle targets), processing speed and attention (con-
gruent trials with word targets matching on color and 
name), and inhibition (incongruent trials with word tar-
gets not matching on color and name [Stroop, 1935]). 
Participants indicate the color of the target. Mean reac-
tion time (RT) on correct trials is computed within the 
different trial types (control, congruent, incongruent). 
Lower RTs indicate better performance.

Posner cueing task (attentional orienting).  Trials (200 
randomized; see Supplemental Figure S2) measures ori-
enting attention (Posner, 1980). A target appears in the 
left or right box and participants press the spacebar key 
upon target detection. For 80% of trials, a valid cue is 
presented predicting the target location. For 20% of tri-
als, an invalid cue is presented predicting the opposite 
location. Half of the cues are exogeneous (highlighted 
right/left box), and half are endogenous (central arrow 
above fixation pointing left/right). Mean RTs on correct 
trials were computed. Invalid trials RT minus valid tri-
als RT within each block were computed, representing 
exogenous and endogenous orienting of attention indi-
ces (Lundwall et al., 2018). Lower scores indicate better 
performance.

Sternberg (working memory).  Trials (18 randomized 
trials; see Supplemental Figure S3) measures work-
ing memory (Sternberg, 1966). A sequence of numbers 
(from 2 to 7) is presented one by one. A probe digit is 
shown, and participants indicate if it was previously 
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presented or not. Feedback was provided before starting 
the next trial. Given working memory capacity limits 
during aging (Cowan et  al., 2008), proportion of cor-
rect answers for trials of sequence sizes four to seven 
was calculated. Higher values indicate better working 
memory.

Wisconsin Card Sorting Test.  The test (WCST) mea-
sures set-shifting (Berg, 1948). Participants match a 
fifth card from the sequentially presented response 
cards to one of the four key cards, without any catego-
rization strategy instructions (see Supplemental Figure 
S4). Participants ideally learn the correct classification 
rule, according to the trial feedback. The classification 
rule changes after 10 correct responses. The test ends 
after participants complete six categories. Percent perse-
verative error (when participant did not change response 
upon rule change) was recorded. Lower scores indicate 
better set-shifting.

Subjective memory.  The Cognitive Failures Question-
naire (CFQ; Broadbent et al., 1982) assessed subjective 
memory. Participants rate from 0 (never) to 4 (always) 
the degree to which they experience failures in 25 every-
day cognitive tasks over the past 6 months. Component 
scores are calculated from the individual questions 
(Wallace et  al., 2002), with the memory component 
(CFQ-memory) measuring general memory failures 
across eight questions (e.g., “Do you find you forget 
appointments?”). Possible scores range from 0 to 32. 
Higher scores indicate worse subjective memory.

Statistical Analysis

Multiple linear regressions were conducted in SPSS 
(Version 28; PROCESS macro [Hayes, 2017] V.4.0). The 
dependent variable was CFQ-memory. Independent vari-
ables were objective cognitive scores, personality, and 

the objective cognitive score × personality interaction 
term, covarying for age, socioeconomic status (house-
hold income), and number of medical conditions.

Significant interactions were clarified via simple 
slopes of objective and subjective cognition associations 
at sample-estimated moderator values: endorsing fewest 
personality traits (1 SD below personality mean), 
endorsing average amount of personality traits (mean 
value of personality trait), and endorsing the most per-
sonality traits (1 SD above mean of personality trait). 
Following statistical recommendations (Bender & 
Lange, 2001), false-positive risk was accepted with no 
familywise error correction, given limited research on 
interactive relationships between subjective memory, 
personality, and specific objective cognitive domains. 
Results were evaluated at an alpha level of p < .05.

Results

Participant Characteristics

Sixty-two participants (Mage = 63.58, SD = 7.79, 33 men) 
completed all measures and were included in analyses 
(see Table 1).

Regression Results

Agreeableness and objective cognition: Associations with 
CFQ-memory.  The interaction between WCST percent 
perseverative error (set shifting) and agreeableness was 
associated with CFQ-memory (R2-change = .07, see 
Table 2). As shown in Figure 1, worse cognitive flexi-
bility was associated with fewer memory complaints at 
the lowest agreeableness (β = −.84, p = .049), but not 
average (p = .35) or most agreeableness (p = .27).

Conscientiousness and Objective Cognition: Associations 
with CFQ-memory.  Stroop RT-control trials (processing 
speed) and Stroop RT-congruent trials (attention and 
processing speed) were associated with CFQ-memory 
(see Table 2), indicating better attention and processing 
speed are associated with more memory complaints. 
Additionally, conscientiousness was associated with 
CFQ-memory in all regression models (see Table 2) 
indicating less conscientiousness was associated with 
fewer memory complaints regardless of objective cogni-
tive performance.

Extraversion and objective cognition: Associations with CFQ-
memory.  The interaction between Stroop RT-control tri-
als (processing speed) and extraversion was associated 
with CFQ-memory (R2-change = .06, see Table 2). As 
shown in Figure 2, worse processing speed was associ-
ated with fewer memory complaints at the most extra-
version (β = −1.81, p = .003), but not at average (p = .14) 
or least extraversion (p = .78).

Figure 1.  Association between WCST percent 
perseverative error and CFQ-memory moderated by 
agreeableness in middle-aged and older adults. Higher CFQ-
memory scores reflect more reported memory failures.
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Neuroticism and objective cognition: Associations with CFQ-
memory.  There was a main association between Stroop 
RT-control trials and CFQ-memory, indicating slower 
processing speed is associated with fewer memory com-
plaints (see Table 3). Additionally, neuroticism was 
associated with CFQ-memory regression models includ-
ing Stroop RT-control trials, Stroop RT-congruent, 
Stroop RT-incongruent trials, Posner RT-exogenous, 
Posner RT-endogenous, and Sternberg proportion cor-
rect (see Table 3), indicating less neuroticism is associ-
ated with fewer memory complaints regardless of actual 
cognitive performance.

Openness and objective cognition: Associations with CFQ-
memory.  As shown in Table 3, Stroop RT-control trials 
(processing speed) was associated with CFQ-memory, 

indicating faster processing speed is associated with 
fewer memory complaints.

Discussion
This study examined whether personality moderated asso-
ciations between objective cognition and subjective mem-
ory in aging adults. Results revealed agreeableness (via 
BFI-10 scores, e.g., generally trusting, does not tend to 
find faults with others) moderated the association between 
cognitive flexibility and subjective memory. Extraversion 
(via BFI-10 scores, e.g., not reserved, outgoing, social, 
sensation seeking) moderated the association between 
processing speed and subjective memory. Consistently, 
objectively worse cognition was associated with the few-
est subjective memory complaints only in those with low-
est agreeableness and highest extraversion.

Table 1.  Participant Characteristics.

Variable

Total (N = 62)

Range Construct measuredMean (SD)

Age 63.6 (7.8) 50 to 79  
Sex (F:M) 29:33  
Income (n, %)
  Below $19,999 4 (6.5) —  
  $20,000–$39,999 11 (17.7) —  
  $40,000–$59,999 18 (29.0) —  
  $60,000–$79,999 13 (21.0) —  
  $80,000–$99,999 8 (12.9) —  
  Above $100,000 8 (12.9) —  
# of medical conditions (n, %) 1.63 (1.83) 0 to 8  
BFI-agreeableness 7.66 (1.57) 3 to 10 Agreeableness traits
BFI-conscientiousness 8.45 (1.48) 4 to 10 Conscientiousness traits
BFI-extraversion 5.81 (2.23) 2 to 10 Extraversion traits
BFI-neuroticism 4.63 (1.87) 2 to 8 Neuroticism traits
BFI-openness 8.61 (1.79) 4 to 10 Openness traits
CFQ-total 25.90 (11.82) 5 to 54 Errors in cognitive 

performance
  CFQ-memory 5.55 (3.71) 0 to 15 Errors in memory
Stroop task—RT (ms)
  Control trials 1,449.38 (526.51) 746.71 to 3,768.74 Processing speed
  Congruent trials 1,542.38 (633.06) 790.21 to 4,330.93 Processing speed and 

attention
  Incongruent trialsa 1,853.18 (591.04) 971.96 to 3,688.52 Inhibition
Posner task—RT (ms)
  Exogenous orienting index 39.02 (34.91) −56.39 to 140.71 Exogenous orienting attention
  Endogenous orienting index 38.90 (35.08) −40.61 to 130.87 Endogenous orienting 

attention
Sternberg task—proportion correct  

4–7 number seriesb
0.77 (0.20) 0.33 to 1.00 Working memory

Wisconsin Card Sorting Task—percent 
perseverative error

28.43 (20.22) 2.5 to 95.74 Set-shifting

Note. BFI = Big Five Inventory; CFQ = Cognitive Failures Questionnaire.
aTwo participants obtained an accuracy of 0% on incongruent trials, therefore no RT could be calculated (for correct trials). Therefore, this 
subsample is based on 60 participants.
bOne participant did not complete the Sternberg task. Therefore, this subsample is based on 61 participants.
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We offer several potential explanations for our find-
ings, which partially support our hypothesis that person-
ality would moderate objective cognition/subjective 
memory associations. Lower agreeableness may corre-
late with higher appraisal of subjective cognition and 
lower objective cognitive performance (Hülür et  al., 
2015). Individuals who score low on agreeableness may 
be less modest in their self-reporting of memory (Hülür 
et al., 2015). Some literature proposes those who score 
low on agreeableness may lack the cognitive capacity to 
control their own behavior in response to societal rules 
(Williams et  al., 2010). This difficulty of inhibiting 
impulses can be associated with lower objective cogni-
tion (Williams et al., 2010). Therefore, the combination 
of lower modesty being associated with higher subjec-
tive memory scores and lower objective cognition 
scores, may lead to an overestimation of one’s own 
cognition.

Regarding findings for extraversion, individuals 
scoring higher in extraversion have been shown to strug-
gle to shift their engagement (Pearman, 2021), are 
highly activated by external stimuli compared to their 
lower extraversion counterparts (Luchetti et al., 2016), 
and tend to view their own health in a more positive 
(Luchetti et al., 2016). Thus, extraverts might feel they 
are competent in general, resulting in them showing 
high confidence regardless of their actual performance 
(Buratti et al., 2013), which may be indicated by overes-
timating their cognitive abilities.

Interestingly, main associations revealed low consci-
entiousness and high neuroticism were associated with 
worse subjective memory, regardless of objective cogni-
tive performance. This is consistent with previous work 
in the field, where individuals scoring higher on neuroti-
cism report more cognitive complaints (Pearman & 
Storandt, 2004) and individuals low on conscientious-
ness report worse subjective memory (Hülür et  al., 
2015). This may be due to the similar traits experienced 
by individuals with higher neuroticism and lower 

conscientious traits, such as reporting more negative 
emotions (Pearman & Storandt, 2004). Thus, these indi-
viduals may report more cognitive failures, regardless of 
their actual cognitive ability.

Clinical Implications

Given memory complaints are frequently used as a 
diagnostic criterion for MCI, despite low sensitivity 
(Mitchell, 2008), it is important to understand factors 
that contribute to the discrepancy between subjective 
memory complaints and objective cognitive function-
ing. This may help identify those at risk for missed 
early detection of cognitive impairment. For instance, 
those who are low on agreeableness and/or high on 
extraversion may not appraise their objective cognitive 
functioning properly and may need to be given early 
and more frequent comprehensive neuropsychological 
evaluations.

Limitations

The present study has several limitations. First, surveys 
and cognitive tasks were completed online anony-
mously, posing potential concerns for reliability and 
generalizability. However, recommended steps were 
implemented (pre-screening questions, only one 
response per same IP address; Chang & Vowles, 2013), 
mitigating concern. Additionally, past work has found 
these online cognitive tasks (Inquisit) are valid and reli-
able when compared to in person tasks (McGraw et al., 
2000). Second, the sample size was relatively small. 
However, we followed precedent for regression models 
to examine 1 independent variable for every 10 cases 
(Peduzzi et  al., 1996). Third, no multiple comparison 
adjustments were made, therefore, the results, while 
consistent, should be replicated in larger samples with 
multiple comparison adjustments. Finally, the study 
sample lacked racial and ethnic diversity (90% white/
Caucasian).

Conclusions

Present findings suggest personality (agreeableness and 
extraversion) may be associated with discrepancies in 
subjective memory and objective cognition in mid-to-late 
life. Our sample had a mean CFQ score of 25.9, which is 
below the cutoff other studies have found to indicate sub-
jective cognitive impairment (Papaliagkas et  al., 2017; 
Postma et al., 2014). However, given cognitively impaired 
populations experience a large discrepancy between 
subjective and objective cognition (Jessen et al., 2010), 
future work should explore this relationship in a cogni-
tively impaired population and in prospective studies. 
Similarly, future research should explore the relation-
ship between subjective/objective cognition in individu-
als with disorders known to impact personality, such as 

Figure 2.  Association between Stroop RT-Control trials 
and CFQ-memory moderated by extraversion in middle-
aged and older adults. Higher CFQ-memory scores reflect 
more reported memory failures.
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non-Alzheimer’s disease dementias, including fronto-
temporal dementia (Rankin et al., 2005), that commonly 
present in middle-aged adults (Ratnavalli et al., 2002). 
Such studies that are conducted prospectively could 
shed light on the possibility of whether or not subjec-
tive/objective cognition discrepancy is an indicator of 
risk of frontotemporal dementia. Present findings may 
help identify those at risk for missed early detection of 
cognitive impairment.
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