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Abstract

Self-reported memory problems are often the first indicator of cognitive decline; however,
they are inconsistently associated with objective memory performance and are known to be
influenced by individual factors, such as personality. The current study examined the rela-
tionships between personality traits and self-reported memory problems in cognitively intact
older adults, and whether these associations differ across Black and White older adults.
Data were collected annually via in-person comprehensive medical and neuropsychological
examinations as part of the Einstein Aging Study. Community-dwelling older adults in an
urban, multi-ethnic area of New York City were interviewed. The current study included a
total of 425 older adults (Mage = 76.68, SD =4.72, 62.59% female; 72.00% White). Multilevel
modeling tested the associations of neuroticism, conscientiousness, extraversion, open-
ness, and agreeableness with self-reported memory problems. Results showed that neuroti-
cism was positively related to frequency of memory problems and perceived ten-year
memory decline only when other personality traits were not accounted for. Extraversion was
negatively related to frequency of memory problems and perceived ten-year decline for both
White and Black participants. However, conscientiousness was negatively related to per-
ceived ten-year decline for Black participants only. Our findings highlight the importance of
examining the association of all five personality traits with self-reported memory problems,
as well as examining whether these associations differ for participants from different race/
ethnicities.

Introduction

By 2060, the number of older adults in the United States will increase by over 20%, highlight-
ing healthy aging as a public health priority [1]. However, one in four older adults experiences
memory problems that can impede healthy aging [2]. Self-reported memory problems, even in
the absence of clinically identifiable cognitive deficit, are associated with disruptions in daily
activities, increased functional limitations, elevated injury risk over time, depressive symp-
toms, and a higher risk for incipient cognitive decline and dementia [3-6]. Deciphering the
factors that influence older adults’ reports of memory problems would improve early
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identification of functional and cognitive problems as well as inform intervention efforts to
facilitate promotion of healthy aging.

When it comes to self-reported memory, individual characteristics play explanatory roles.
Often, reports of memory problems cannot be corroborated by cognitive testing [7] and
instead may be influenced by demographic and other individual differences as well as affective
symptoms. In cross-sectional studies, self-reported memory problems differ by age and sex [8-
12]. However, further investigation is needed, particularly with regard to racial differences, as
these are rarely studied and results are inconsistent. For example, Luchetti, Terracciano, Ste-
phan, and Sutin [13] found that Black older adults endorsed poorer general ratings of current
memory than Whites even after controlling for socioeconomic and health disparities. How-
ever, Abner, Kryscio, Caban-Holt, and Schmitt [14] found that Black older adults were less
likely to complain of worsening memory problems compared with White older adults. Addi-
tionally, while demographic characteristics might identify portions of the population with
higher reported memory problems, they cannot fully explain why variation occurs within sub-
groups. Affective symptoms, particularly depressive symptoms, commonly co-occur with self-
reported memory problems [15]. Depression can include cognitive symptoms in addition to
negative affect, and memory problems as a presenting feature may be more common among
older adults [16,17]. Indeed, in clinical settings, memory complaints uncorroborated by objec-
tive testing are often attributed to depression, and one of the most commonly used depression
screening tools for older adults, the Geriatric Depression Scale (GDS), includes the item: “Do
you feel you have more memory problems than most?” [18] Another potential explanatory
indicator that varies across demographic characteristics, and has been implicated in other
health-related outcomes, is personality [19-21].

The Five Factor Model (FFM) of personality (neuroticism, extraversion, openness, agree-
ableness, and conscientiousness) is commonly applied for understanding relationships
between personality traits and aging-related outcomes [22,23], including self-reported mem-
ory problems. For example, higher neuroticism, which includes tendencies to anticipate and
experience distress, is consistently linked with higher reports of memory problems above
demographics [13,24-26]. Conversely, both higher conscientiousness (more likely to be
responsible, structured, and hardworking; [27]) and higher extraversion (more likely to be
genial, social, and expressive; [27]) have been associated with fewer self-reported memory
problems in older adults [13]; findings on other FEM traits are decidedly mixed [13,28,29].

Among the FEM traits, neuroticism has been the most powerful predictor of self-reported
memory problems in previous research, accounting for nearly one-fifth of the differences
between individuals-much greater than variance explained by other FFM traits or psychologi-
cal states [24,29]. Although neuroticism is consistently associated with cognitive, emotional,
and physical health outcomes [30], consideration of the full FFM is crucial to our understand-
ing of personality’s influence on health outcomes [31]. Research suggests that personality fac-
tors and their functions, like that of neuroticism, may differ somewhat across certain ethnic
and racial makeups [32]. Thus, there is a need to evaluate whether personality independently
accounts for reports of memory problems (suggested by Luchetti et al. [13]), or through a
unique contribution of personality traits within demographic subgroups, such as between
Black and White older adults (i.e., moderating effects). Such clarification may better discern
older adults at risk for later cognitive decline and other important outcomes.

The purpose of this study was to examine the influence of personality traits on memory
self-report among older adults without cognitive impairment, and to determine whether these
associations differ by race, specifically between Blacks and Whites. These relationships were
tested using the FFM traits (neuroticism, extraversion, openness, agreeableness, conscientious-
ness) to investigate whether personality traits influenced responses to three memory self-
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report items (frequency of memory problems, perceived one-year decline in memory, and per-
ceived ten-year decline in memory).

Methods
Participants

Data were drawn from the Einstein Aging Study (EAS), a longitudinal cohort study examining
cognitive aging and dementia among community-dwelling older adults (70+ years) in an
urban, multi-ethnic area of New York City. EAS data were collected annually via in-person
comprehensive medical and neuropsychological examinations. Study participants completed
written, informed consent upon their initial clinic visit [33]. The study protocol was approved
by the Albert Einstein College of Medicine Institutional Review Board. Full study details are
described elsewhere [33]. Personality measures were added in 2005 and therefore, of the 2,074
EAS participants who completed self-reports of memory, only 730 participants completed per-
sonality measures. Further, of these 730 participants, 271 (37.12%) were classified as having
either amnestic mild cognitive impairment (MCI), non-amnestic MCI, or dementia, and thus
excluded from the current study. Participants were asked to self-identify their primary ethnic
group as Caucasian, African American, Hispanic (Black or White), Asian, or other. Individuals
who identified as Hispanic (Black or White), Asian, or Other (7.21%) were also excluded as
there were insufficient numbers of participants to appropriately model these groups. One addi-
tional individual was excluded as their MCI status was not available. Therefore, the current
study included 425 participants (72.00% White, 62.59% female) who were at least 70 years old
(Mage = 76.68, SD = 4.72) and had no clinical diagnosis of MCI or dementia at any point
throughout the study period. Up to 11 years of data were included for each participant (Mye,rs =
4.00, SD = 2.69). At baseline, participants had an average of 14.91 years of education

(SD = 3.08). Participants were also asked to report their current income in broad categories
(less than $15,000, between $15,001 and $30,000, greater than $30,000). A total of 9.87% had
an annual income below $15,000 (i.e., lived below poverty level); 33.67% of the participants’
annual income was between $15,001 and $30,000 (i.e., lived at poverty level to up to two times
above poverty level); 56.56% of the participants had an annual income above $30,000 (i.e.,
lived more than two times above poverty level).

Measures

Memory self-report. Three measures of self-reported memory were administered at each
annual visit. Frequency of memory problems was assessed with the item, “In the past year, how
often did you have trouble remembering things?,” with response options on a four-point scale:

1 = never, 2 = rarely, 3 = sometimes, 4 = frequently. Perceived one-year decline in memory
was assessed with the item, “Compared with one year ago, do you have trouble remembering
things more often, less often, or about the same?” Perceived ten-year decline in memory was
assessed with the item, “Compared with ten years ago, do you have trouble remembering things
more often, less often, or about the same?” For both items assessing perceived decline in mem-
ory, options were less often, about the same, and more often. Responses indicating problems
occurred less often were infrequent (2.13%- 4.50%) and were re-coded to: 0 = less often/about
the same and 1 = more often.

Personality. The 50-item International Personality Item Pool (IPIP) questionnaire [34]
was used to measure the FFM personality traits: neuroticism (e.g., “I often feel blue”), conscien-
tiousness (e.g., “I pay attention to details”), extraversion (e.g., “I feel comfortable around peo-
ple”), agreeableness (e.g., “T accept people as they are”), and openness (e.g., “I enjoy hearing new
ideas”). Participants responded to 10 items for each personality trait, with response options on
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a five-point scale: 1 = very inaccurate, 2 = moderately inaccurate, 3 = neither inaccurate nor
accurate, 4 = moderately accurate, 5 = very accurate). Negatively worded items were reverse
scored, and a total score was created for each personality trait with higher scores indicating
higher neuroticism, conscientiousness, extraversion, agreeableness, and openness.
Depressive symptoms. The 15-item Geriatric Depression Scale (GDS-15; [18]) was used
to measure depressive symptoms at each annual visit. Participants responded “yes” or “no” to
a series of statements, based on how they felt over the past week. Due to the overlap with self-
reported memory, the GDS was adjusted for the current analyses to remove the item “Do you
feel you have more problems with memory than most?” [35,36] Therefore, scores ranged from
0-14 with higher scores indicating more depressive symptoms. The GDS-15 has been found to
be reliable in older adults (a = 0.729; [37]), and is significantly associated with measures of
depressed mood, life satisfaction, and suicidal ideation, demonstrating construct validity [37].

Analysis

Prior to examining the proposed research questions, descriptive analyses were performed to
investigate if all variables of interest were normally distributed. Mean differences in age, educa-
tion, depressive symptoms, frequency of memory problems, one-year and ten-year memory
decline, and personality traits were examined by race and sex. Next, inter-correlations were
examined among the key study variables. Correlations with categorical variables were calcu-
lated using the Kendall Tau correction (e.g., sex).

Multilevel modeling (MLM) was performed in SAS (v. 9.4) to examine average associations
among older adults’ personality traits and self-reported memory (i.e., frequency of memory
problems, perceived one-year memory decline, and perceived ten-year memory decline).
Using MLM for this type of analysis allows us to control for the influence of time while also
accounting for missing data due to unequal follow up among participants. MLM uses maxi-
mum likelihood estimation techniques where all participants can be included in analyses
regardless of missing years of follow up data [38]. Frequency of memory problems was treated
as a continuous outcome and modeled using SAS proc mixed. Perceived one- and ten-year
decline were binary variables (0 = less often/about the same and 1 = more often) and were
modeled using SAS proc glimmix using a binary distribution with a logit link. First, empty
models examined intraclass correlations to determine the proportion of variance in perceived
frequency of memory problems and memory decline that could be explained by individual dif-
ferences in our sample. For the first set of substantive analyses, models examined the associa-
tion of neuroticism with self-reported memory problems. Next, the simultaneous association
of all five personality traits (i.e., neuroticism, conscientiousness, extraversion, agreeableness,
and openness) with self-reported memory problems was examined. Last, to examine whether
the association of personality traits with the three types of memory self-report significantly dif-
fered for Blacks and Whites, interactions of race with personality traits were added to the
model. Final models included only significant interaction terms. Participants’ age, sex
(0 = female; 1 = male), race (0 = Black; 1 = White), education, income level, depressive symp-
toms, and time in study were included as covariates in all models. Personality variables were
included as between-person variables and were grand-mean centered. Baseline depressive
symptoms were grand-mean centered. Additionally, participants’ age and education were
grand-mean centered, and income was dummy coded with the category $15,001 and $30,000
as the reference category. Effect sizes included odds ratios (ORs) for binary outcomes and
pseudo R’s for continuous outcomes [39].

As only a subsample of EAS participants completed the personality measures, we tested for
differences in those with and without personality data. Significant differences were observed in
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age, education level, and depressive symptoms. Participants who completed personality
measures were younger [Mcompleted = 76.68, S.D. = 4.72; Myidnotcomplete = 78.44, S.D. = 5.17;
£(929.5) = 6.02, p < .001], had more years of education [Mcomplete = 14.91, S.D. = 3.08;
Maidnotcomplete = 12.66, S.D. = 3.63; 1 (990.60)] = -11.43, p < .001], and reported fewer depres-
sive symptoms [Mcomplete = 1.58, S.D. = 1.75; Ngidnotcomplete = 2.59, S.D. = 2.49; t (985.36) =
7.44, p < .001] than their counterparts. No significant race, sex, or memory self-report differ-
ences were observed in participants who completed personality measures compared to those
who did not.

Results
Baseline comparisons

Participants’ age, education level, and self-reported memory problem frequency differed by
race. White participants (M = 77.150, SD = 4.972) were older than Black participants
(M =75.479, SD = 3.766; t(282.02) = -3.74, p < .001). Also, White participants (M = 15.134,
SD = 3.126) reported more years of education than Black participants (M = 14.336, SD = 2.903;
£(423) = -2.41, p = .016). In addition, White participants reported more frequent memory
problems (M = 2.673, SD = 0.666) than Black participants (M = 2.513, SD = 0.754; £(410) =
-2.11, p = .035). Personality traits did not vary by race.

Sex differences were observed in self-reported memory problem frequency such that
females reported more frequent memory problems (M = 2.716, SD = 0.650) than males
(M =2.484, SD = 0.742; t(410) = 3.33, p < .01). Additionally, sex differences were observed in
some personality traits such that females had higher levels of neuroticism and agreeableness
(neuroticism: M = 21.060, SD = 6.337; agreeableness: M = 41.263, SD = 4.873) than males
(neuroticism: M = 19.830, SD = 5.747; t(423) = 2.00, p = .046; agreeableness: M = 40.132,
SD = 5.451; £(423) = 2.21, p = .027).

Descriptive statistics

Intercorrelations among key study variables are presented in Table 1.

Table 1. Inter-correlations among key study variables.

1 2 3 4 5 6 7 8 9 10 11 12 M (SD)
1. Age - 76.68 (4.72)
2. Education -.07 - 14.91 (3.08)
3. Income -.09* | 20" - 2.47 (0.67)
4. Depressive Symptoms .04 -13** | -.06 - 1.58 (1.75)
5. Frequency of Memory Problems -.03 .04 -.01 .05 - 2.63 (0.69)
6. Perceived One-year Decline -.06 .06 .04 267 227 - 0.14 (0.35)
7. Perceived Ten-year Decline .04 .04 .04 .01* 31 29%F* - 0.61 (0.49)
8. Neuroticism .07 -.15%* 07" 49%%* 1677 14%* .10* - 20.60 (6.14)
9. Conscientiousness -.03 147 07+ -33F | - 18%F -.10* -0.05 -41% - 38.53(6.37)
10. Extraversion -.02 .10* .06 =24 -.12% -16%%F | - 10" | -.26"%F 37+ 34.13 (6.40)
11. Agreeableness 14%* -.03 004 -.16** -.10* - 11 0.01 S A5 | 2707 | 227 - 40.84 (5.12)
12. Openness -.01 50%** 12+ -.10* -.02 0.03 0.02 - 18" 23%* 307 19 37.37 (6.46)
“**p <001,
**p < 0L
*p <.05.
p<.10
https://doi.org/10.1371/journal.pone.0219712.t001
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Multilevel models

Intraclass correlation coefficients (ICC). Prior to examining whether personality traits
were related to self-reported memory over time, ICCs were examined. The ICCs showed that
50.2% of the variation in self-reported frequency of memory problems, 49.5% of the variation
in perceived one-year memory decline, and 56.1% of the variation in perceived ten-year mem-
ory decline were accounted for by individual differences in our sample.

Substantive models. Substantive models examined: 1) associations of neuroticism with
self-reported memory, 2) associations of all five personality traits with self-reported memory,
and 3) whether associations of personality traits with self-reported memory differed for Black
and White older adults. Participants’ age, education level, race, sex, income, and depressive
symptoms were accounted for in all models. Findings for the association of personality traits
with self-reported memory and multigroup analyses are provided below by type of memory
self-report.

Frequency of memory problems. After accounting for covariates, results showed that
neuroticism was significantly associated with frequency of memory problems (b = 0.016, SE =
.005, p < .01, pseudo R* = 1.4%), such that participants with higher neuroticism perceived
more frequent memory problems (see Table 2, Model 1a). However, when other personality
traits were included in the model (see Table 2, Model 1b), neuroticism was no longer signifi-
cantly related to memory problem frequency. Instead, participants’ conscientiousness and
extraversion were significantly related to memory problem frequency (bconscientiousness = --012,
SE = .005, p = .017, pseudo R* = 2.7%; bextraversion = --009, SE = .005, p = .048, pseudo R =
3.1%), such that older adults with higher conscientiousness and extraversion reported a lower
frequency of memory problems compared to their counterparts. Race did not moderate the
association between personality traits and self-reported frequency of memory problems.

Perceived one-year memory decline. After accounting for covariates, results showed that
neuroticism was significantly related to perceived one-year memory decline (OR: 1.047; 95%
CI: 1.002-1.094), such that older adults with higher neuroticism were more likely to report a
one-year memory decline compared to their counterparts (see Table 2, Model 2a). However,
this relationship did not remain significant after other personality traits were added to the
model (see Table 2, Model 2b). No personality trait was significantly related to one-year mem-
ory decline.

Perceived ten-year memory decline. After accounting for covariates, results showed that
neuroticism was not significantly related to perceived ten-year memory decline (OR: 1.032;
95% CI: 0.984-1.082; see Table 2, Model 3a). The model with all personality traits showed that
extraversion was related to perceived ten-year memory decline (OR: 0.955: 95% CI: 0.914-
0.998), such that older adults higher in extraversion were less likely to perceive a ten-year
memory decline than those lower in neuroticism (see Table 2, Model 3b). Race moderated the
association of conscientiousness with perceived ten-year memory decline (OR: 0.909; 95% CI:
0.834-0.992), such that Black older adults lower in conscientiousness were more likely to
report a ten-year memory decline than Black older adults higher in conscientiousness. Consci-
entiousness was not related to White older adults’ reports of ten-year memory decline. Other
associations between personality traits and perceived ten-year memory decline in the full
model did not differ for White and Black older adults (all ps > 0.21).

Discussion

The purpose of the current study was to examine the influence of FEM personality traits (neu-
roticism, extraversion, openness, agreeableness, conscientiousness) on self-reported memory
problems among cognitively intact older adults and whether these relationships were
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Table 2. Estimates from multilevel modeling examining association of personality with self-reported memory.

Frequency of Memory Problems Perceived One-Year Memory Decline Perceived Ten-Year Memory Decline
Model 1a Model 1b Model 2a Model 2b Model 3a Model 3b
b (S.E.) b (S.E.) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Time 0.010% (0.005) 0.010" 1.080%* 1.078** 1.102°** 1.102**
(0.005) (1.020-1.142) (1.019-1.141) (1.041-1.167) (1.041-1.166)
Age -0.015* (0.006) -0.014* 0.927** 0.929** 0.956 0.953"
(0.006) (0.878-0.979) (0.879-0.981) (0.906-1.009) (0.904-1.006)
Education 0.008 0.008 1.077* 1.086" 1.013 1.017
(0.009) (0.011) (0.991-0.171) (0.985-1.197) (0.930-1.105) (0.923-1.122)
Black (ref = White) -0.075 -0.091 0.667 0.633 0.697 0.709
(0.065) (0.065) (0.367-1.213) (0.345-1.162) (0.384-1.262) (0.392-1.284)
Female (ref = Male) 0.132* (0.059) 0.140* 1.201 1.226 1.682" 1.519
(0.059) (0.714-2.019) (0.725-2.072) (0.980-2.886) (0.885-2.608)
Income < $15,000 -0.166 (0.104) -0.149 0.639 0.689 0.640 0.633
(ref = $15,001 — $30,000) (0.103) (0.240-1.703) (0.260-1.829) (0.250-1.639) (0.250-1.604)
Income > $30,000 -0.018 (0.062) -0.013 1.519 1.542 1.651° 1.689"°
(ref = $15,001 — $30,000) (0.062) (0.872-2.644) (0.888-2.676) (0.935-2.915) (0.964-2.960)
Depressive Symptoms 0.017 0.005 (0.018) 1.318*** 1.263** 1.285%* 1.235"
(0.018) (1.129-1.538) (1.081-1.476) (1.078-1.531) (1.035-1.474)
Neuroticism 0.016"* (0.005) 0.008 1.047* 1.026 1.032 1.035
(0.006) (1.002-1.094) (0.974-1.080) (0.984-1.082) (0.981-1.093)
Conscientiousness - -0.012** (0.005) - 0.967 - 0.973
(0.927-1.009) (0.927-1.022)
Extraversion - -0.009* - 0.960" - 0.955
(0.005) (0.921-1.001) (0.914-0.998)
Agreeableness - -0.004 - 0.997 - 1.033
(0.006) (0.944-1.052) (0.976-1.093)
Openness - 0.003 - 1.002 - 1.008
(0.005) (0.958-1.049) (0.963-1.056)
Conscientiousness*Race - - - - - 0.909*

(0.834-0.992)

Note. Only significant interaction terms are shown in the table.
“**p < 001

p < .0l

*p < .05.

*p <.10.

https://doi.org/10.1371/journal.pone.0219712.t1002

moderated by race. Consistent with some previous research [13,24,26], neuroticism predicted
self-reported frequency of memory problems and perceived recent (one-year) decline when
neuroticism was the only personality variable in the model. However, when the remaining
four personality traits were included, neuroticism was no longer a significant predictor of
memory self-report in this sample. Although most relationships were equivalent across the
two racial groups in this sample, we found that conscientiousness impacted reports of per-
ceived ten-year memory decline in Black older adults but not White. These results suggest that
the influence of personality on self-reported memory may not be consistent across racial
groups and supports the need for further research into racial and ethnic differences in factors
influencing memory self-report.

Our findings regarding neuroticism are contrary to previous research that supports a rela-
tively ubiquitous influence such that individuals higher in neuroticism tend to report more
memory problems. There are several possible reasons for this difference. First, our participants
were older and had lower neuroticism scores, on average, compared to samples in previous
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work; aging is significantly related to decline in neuroticism [40]. Therefore, our findings
might reflect a dampening of neuroticism’s impact compared to the effects seen at younger
ages [24]. Second, most studies examine neuroticism alone, which might mask the importance
of other traits on self-reported memory (i.e., significant effects might indirectly derive from
associations with other trait tendencies). Once all FFM traits were considered, extraversion
and conscientiousness were significantly related to reported frequency of memory problems
and perceived ten-year decline. Our results suggest a need to carefully consider how personal-
ity influences memory self-reports: focusing on neuroticism alone may oversimplify more
complex relationships.

In this sample, higher extraversion was associated with lower reported frequency of mem-
ory problems as well as less perceived ten-year decline. Individuals higher in extraversion are
excitement-seeking, assertive, and cheerful. According to Eysenck’s theory of extraversion
[41], this “liveliness” promotes cortical arousal and engagement for cognitive tasks. As process-
ing capacity deteriorates with age, the preference for engagement may require additional cog-
nitive effort needed for normal memory recall [42,43]. Alternatively, seeking exciting, complex
social situations keeps one involved in cognitively rich activities, thereby potentially enhancing
memory skills and buffering against noticeable decline. Both of these reasons may explain why
individuals with higher extraversion scores are less likely to experience cognitive decline com-
pared to their peers [13]. Moreover, higher extraversion is also associated with greater global
self-efficacy, which could improve one’s confidence about their own memory (and therefore
influence memory self-report).

Similar to extraversion, we found that higher conscientiousness was associated with a lower
reported frequency of memory problems. Older adults higher in conscientiousness may exert
greater cognitive effort, leading to improved performance on memory tasks [13,44]. Compared
to extraversion, this exertion is motivated by a need to perform well rather than higher engage-
ment. Such motivations can inspire people to approach memory challenges with careful, goal-
focused mindsets, leading older adults with higher conscientiousness to employ memory strat-
egies and compensate for near-lapses [45]. As with higher extraversion, older adults with
higher conscientiousness report higher self-efficacy, particularly when it comes to memory
[46], which might reduce perceived frequency of memory problems.

Interestingly, we found that higher conscientiousness was associated with less perceived
ten-year decline among Black older adults only. Although further exploration is needed, this
may be partially explained by health disparities affecting Black older adults including more
chronic illnesses [47] and pain [48]—factors that contribute to self-reported memory problems
[49,50]. Since higher conscientiousness increases engagement in positive health behaviors, it
could uniquely improve well-being and associated views about memory [51]. Future work
should explore how conscientiousness affects differential mechanisms behind long-standing
memory perceptions in Black and White older adults.

This study had several limitations to consider. First, the sample was limited to those living
in a large urban area in the northeast. However, this did allow for a multi-ethnic sampling
frame. Second, the FFM is a descriptive model not founded in theory but rather constructed
by factor analyses [52]. Moreover, there is no true theory to explain why personality traits clus-
ter together (although concepts like self-control and emotional regulation might help our
understanding). We could consider other personality models like the Zuckerman and Kuhl-
man’s Alternative Five model [53] or the HEXACO model of personality [54]. However, the
FFM is a powerful model that predicts a host of outcomes reliably and universally in numerous
studies, including those investigated in older adult populations [55-57]. Additionally, we were
unable to include data for races or ethnicities other than Blacks and Whites due to low num-
bers of Hispanics, Asians, and other races in the EAS dataset.
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Conclusion

Certain personality traits (i.e., higher neuroticism, lower conscientiousness), as well as self-
reported memory problems in the absence of objective cognitive deficits, have been found to
increase the risk for cognitive impairment in older adults [5,58,59]. Our findings that older
adults with higher conscientiousness and extraversion reported less frequent memory prob-
lems, and that these effects were stronger than the potential influence of neuroticism, hold
important implications for refining our understanding of self-reported memory. Although
personality, particularly neuroticism, has been implicated as a contributor to older adults’
memory self-reports in multiple studies [13,24-26], to our knowledge this is the first investiga-
tion of the moderation of race on these relationships. Given the critical need to better under-
stand, and respond to, health disparities that influence cognitive decline risk, our study
provides initial evidence that racial differences in self-reports of memory performance should
be further examined.

Acknowledgments

The authors thank the Einstein Aging Study’s research team and the participants for their con-
tributions to the study.

Author Contributions

Conceptualization: Nikki L. Hill, Jacqueline Mogle.
Formal analysis: Jacqueline Mogle, Sakshi Bhargava.
Funding acquisition: Nikki L. Hill.

Methodology: Nikki L. Hill, Jacqueline Mogle.

Writing - original draft: Nikki L. Hill, Jacqueline Mogle, Sakshi Bhargava, Tyler Reed Bell,
Rachel K. Wion.

Writing - review & editing: Nikki L. Hill, Jacqueline Mogle, Sakshi Bhargava, Tyler Reed Bell,
Rachel K. Wion.

References

1. Bureau UC. 2017 National Population Projections Tables [Internet]. 2017 [cited 2019 Mar 22]. https://
www.census.gov/data/tables/2017/demo/popproj/2017-summary-tables.html

2. Jonker C, Geerlings MI, Schmand B. Are memory complaints predictive for dementia? A review of clini-
cal and population-based studies. Int J Geriatr Psychiatry. 2000; 15(11):983-91. PMID: 11113976

3. Crowell TA, Luis CA, Vanderploeg RD, Schinka JA, Mullan M. Memory patterns and executive function-
ing in mild cognitive impairment and alzheimer’s disease. aging Neuropsychol Cogn. 2002; 9(4):288—
97.

4. Hohman TJ, Beason-Held LL, Lamar M, Resnick SM. Subjective cognitive complaints and longitudinal
changes in memory and brain function. Neuropsychology. 2011; 25:125-30. https://doi.org/10.1037/
20020859 PMID: 20919769

5. Reisberg B, Shulman MB, Torossian C, Leng L, Zhu W. Outcome over seven years of healthy adults
with and without subjective cognitive impairment. Alzheimers Dement. 2010; 6(1):11-24. https://doi.
org/10.1016/j.jalz.2009.10.002 PMID: 20129317

6. Shirooka H, Nishiguchi S, Fukutani N, Tashiro Y, Nozaki Y, Hirata H, et al. Cognitive impairment is asso-
ciated with the absence of fear of falling in community-dwelling frail older adults: Cognitive impairment
and fear of falling. Geriatr Gerontol Int. 2017; 17(2):232-8.

7. Crumley JJ, Stetler CA, Horhota M. Examining the relationship between subjective and objective mem-
ory performance in older adults: A meta-analysis. Psychol Aging. 2014; 29(2):250—-63. https://doi.org/
10.1037/20035908 PMID: 24955993

PLOS ONE | https://doi.org/10.1371/journal.pone.0219712  July 15,2019 9/12


https://www.census.gov/data/tables/2017/demo/popproj/2017-summary-tables.html
https://www.census.gov/data/tables/2017/demo/popproj/2017-summary-tables.html
http://www.ncbi.nlm.nih.gov/pubmed/11113976
https://doi.org/10.1037/a0020859
https://doi.org/10.1037/a0020859
http://www.ncbi.nlm.nih.gov/pubmed/20919769
https://doi.org/10.1016/j.jalz.2009.10.002
https://doi.org/10.1016/j.jalz.2009.10.002
http://www.ncbi.nlm.nih.gov/pubmed/20129317
https://doi.org/10.1037/a0035908
https://doi.org/10.1037/a0035908
http://www.ncbi.nlm.nih.gov/pubmed/24955993
https://doi.org/10.1371/journal.pone.0219712

@ PLOS|ONE

Influence of personality on memory self-report

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

Bassett SS, Folstein MF. Memory complaint, memory performance, and psychiatric diagnosis: A com-
munity study. J Geriatr Psychiatry Neurol. 1993; 6(2):105—11. https://doi.org/10.1177/
089198879300600207 PMID: 8512626

Blazer D.G., Hays J.C., Fillenbaum G.G., Gold D. T. Memory complaint as a predictor of cognitive
decline: A comparison of African American and White elders. J Aging Health. 1997; 9(2):171-84.
https://doi.org/10.1177/089826439700900202 PMID: 10182402

Gagnon M, Dartigues JF, Mazaux JM, Dequae L, Letenneur L, Giroire JM, et al. Self-reported memory
complaints and memory performance in elderly French community residents: results of the PAQUID
Research Program. Neuroepidemiology. 1994; 13(4):145-54. https://doi.org/10.1159/000110373
PMID: 8090256

Jonker C, Launer LJ, Hooijer C, Lindeboom J. Memory complaints and memory impairment in older indi-
viduals. J Am Geriatr Soc. 1996; 44(1):44-9. PMID: 8537589

Montejo P, Montenegro M, Fernandez MA, Maestu F. Subjective memory complaints in the elderly:
Prevalence and influence of temporal orientation, depression and quality of life in a population-based
study in the city of Madrid. Aging Ment Health. 2011; 15:85-96. https://doi.org/10.1080/13607863.2010.
501062 PMID: 20924824

Luchetti M, Terracciano A, Stephan Y, Sutin AR. Personality and cognitive decline in older adults: Data
from a longitudinal sample and meta-analysis. J Gerontol B Psychol Sci Soc Sci. 2016; 71(4):591-601.
https://doi.org/10.1093/geronb/gbu184 PMID: 25583598

Abner E, Kryscio R, Caban-Holt A, Schmitt F. Baseline subjective memory complaints associate with
increased risk of incident dementia: the PREADVISE trial. J Prev Alzheimers Dis. 2015; 2(1):11-6.
https://doi.org/10.14283/jpad.2015.37 PMID: 26180776

Hill NL, Mogle J, Wion R, Munoz E, DePasquale N, Yevchak AM, et al. Subjective cognitive impairment
and affective symptoms: A systematic review. The Gerontologist. 2016; 56(6):e109-27. https://doi.org/
10.1093/geront/gnw091 PMID: 27342440

Conradi HJ, Ormel J, de Jonge P. Presence of individual (residual) symptoms during depressive epi-
sodes and periods of remission: a 3-year prospective study. Psychol Med. 2011; 41(6):1165-74.
https://doi.org/10.1017/S0033291710001911 PMID: 20932356

Elderkin-Thompson V, Moody T, Knowlton B, Hellemann G, Kumar A. Explicit and implicit memory in
late-life depression. Am J Geriatr Psychiatry. 2011; 19(4):249-55. https://doi.org/10.1097/JGP.
0b013e3181e89a5b PMID: 20808121

Sheikh JI, Yesavage JA. Geriatric Depression Scale (GDS): Recent evidence and development of a
shorter version. Clin Gerontol J Aging Ment Health. 1986; 5(1-2):165-73.

Turiano NA, Mroczek DK, Moynihan J, Chapman BP. Big 5 personality traits and interleukin-6: evidence
for “healthy Neuroticism” in a US population sample. Brain Behav Immun. 2013; 28:83-9. https://doi.
org/10.1016/j.bbi.2012.10.020 PMID: 23123863

Turiano NA, Pitzer L, Armour C, Karlamangla A, Ryff CD, Mroczek DK. Personality trait level and
change as predictors of health outcomes: findings from a national study of Americans (MIDUS). J
Gerontol B Psychol Sci Soc Sci. 2012; 67(1):4—12. https://doi.org/10.1093/geronb/gbr072 PMID:
21765062

Turiano NA, Whiteman SD, Hampson SE, Roberts BW, Mroczek DK. Personality and substance use
in midlife: Conscientiousness as a moderator and the effects of trait change. J Res Personal. 2012;
46(3):295-305.

Duchek JM, Balota DA, Storandt M, Larsen R. The power of personality in discriminating between
healthy aging and early-stage Alzheimer’s disease. J Gerontol B Psychol Sci Soc Sci. 2007; 62:P353—
61. https://doi.org/10.1093/geronb/62.6.p353 PMID: 18079420

Kuzma E, Sattler C, Toro P, Schénknecht P, Schréder J. Premorbid personality traits and their course
in mild cognitive impairment: Results from a prospective population-based study in Germany. Dement
Geriatr Cogn Disord. 2011; 32(3):171-7. hitps://doi.org/10.1159/000332082 PMID: 22005607

Kliegel M, Zimprich D. Predictors of cognitive complaints in older adults: a mixture regression approach.
Eur J Ageing. 2005; 2:13-23. https://doi.org/10.1007/s10433-005-0017-6 PMID: 28794712

Koller OM, Hill NL, Mogle J, Bhang I. Relationships between subjective cognitive impairment and per-
sonality traits: A systematic review. J Gerontol Nurs. 2019; 45(2):27-34. https://doi.org/10.3928/
00989134-20190111-04 PMID: 30690651

Merema MR, Speelman CP, Foster JK, Kaczmarek EA. Neuroticism (not depressive symptoms) pre-
dicts memory complaints in some community-dwelling older adults. Am J Geriatr Psychiatry. 2013; 21
(8):729-36. https://doi.org/10.1016/j.jagp.2013.01.059 PMID: 23834858

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

PLOS ONE | https://doi.org/10.1371/journal.pone.0219712  July 15,2019 10/12


https://doi.org/10.1177/089198879300600207
https://doi.org/10.1177/089198879300600207
http://www.ncbi.nlm.nih.gov/pubmed/8512626
https://doi.org/10.1177/089826439700900202
http://www.ncbi.nlm.nih.gov/pubmed/10182402
https://doi.org/10.1159/000110373
http://www.ncbi.nlm.nih.gov/pubmed/8090256
http://www.ncbi.nlm.nih.gov/pubmed/8537589
https://doi.org/10.1080/13607863.2010.501062
https://doi.org/10.1080/13607863.2010.501062
http://www.ncbi.nlm.nih.gov/pubmed/20924824
https://doi.org/10.1093/geronb/gbu184
http://www.ncbi.nlm.nih.gov/pubmed/25583598
https://doi.org/10.14283/jpad.2015.37
http://www.ncbi.nlm.nih.gov/pubmed/26180776
https://doi.org/10.1093/geront/gnw091
https://doi.org/10.1093/geront/gnw091
http://www.ncbi.nlm.nih.gov/pubmed/27342440
https://doi.org/10.1017/S0033291710001911
http://www.ncbi.nlm.nih.gov/pubmed/20932356
https://doi.org/10.1097/JGP.0b013e3181e89a5b
https://doi.org/10.1097/JGP.0b013e3181e89a5b
http://www.ncbi.nlm.nih.gov/pubmed/20808121
https://doi.org/10.1016/j.bbi.2012.10.020
https://doi.org/10.1016/j.bbi.2012.10.020
http://www.ncbi.nlm.nih.gov/pubmed/23123863
https://doi.org/10.1093/geronb/gbr072
http://www.ncbi.nlm.nih.gov/pubmed/21765062
https://doi.org/10.1093/geronb/62.6.p353
http://www.ncbi.nlm.nih.gov/pubmed/18079420
https://doi.org/10.1159/000332082
http://www.ncbi.nlm.nih.gov/pubmed/22005607
https://doi.org/10.1007/s10433-005-0017-6
http://www.ncbi.nlm.nih.gov/pubmed/28794712
https://doi.org/10.3928/00989134-20190111-04
https://doi.org/10.3928/00989134-20190111-04
http://www.ncbi.nlm.nih.gov/pubmed/30690651
https://doi.org/10.1016/j.jagp.2013.01.059
http://www.ncbi.nlm.nih.gov/pubmed/23834858
https://doi.org/10.1371/journal.pone.0219712

@ PLOS|ONE

Influence of personality on memory self-report

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

4,

42,

43.

44,

45.

46.

47.

48.

49.

Slavin MJ, Brodaty H, Kochan NA, Crawford JD, Trollor JN, Draper B, et al. Prevalence and predictors
of “subjective cognitive complaints” in the Sydney Memory and Ageing Study. Am J Geriatr Psychiatry.
2010; 18:701-10. PMID: 21491631

Steinberg SI, Negash S, Sammel MD, Bogner H, Harel BT, Livney MG, et al. Subjective memory com-
plaints, cognitive performance, and psychological factors in healthy older adults. Am J Alzheimers Dis
Other Demen. 2013; 28(8):776-83. https://doi.org/10.1177/1533317513504817 PMID: 24363073

Lahey BB. Public health significance of neuroticism. Am Psychol. 2009; 64(4):241-56. https://doi.org/
10.1037/20015309 PMID: 19449983

Friedman HS. The multiple linkages of personality and disease. Brain Behav Immun. 2008; 22:668—-75.
https://doi.org/10.1016/j.bbi.2007.09.004 PMID: 17949943

Foldes HJ, Duehr EE, Ones DS. Group differences in personality: Meta-analysis comparing five U.S.
racial groups. Pers Psychol. 2008; 61(3):579-616.

Katz MJ, Lipton RB, Hall CB, Zimmerman ME, Sanders AE, Verghese J, et al. Age-specific and sex-
specific prevalence and incidence of mild cognitive impairment, dementia, and Alzheimer dementia in
blacks and whites: a report from the Einstein Aging Study. Alzheimer Dis Assoc Disord. 2012; 26:335—
43. https://doi.org/10.1097/WAD.0b013e31823dbcfc PMID: 22156756

Lim B-C, Ployhart RE. Assessing the convergent and discriminant validity of Goldberg’s International
Personality Item Pool: A multitrait-multimethod examination. Organ Res Methods. 2006; 9(1):29-54.

Buckley RF, Hanseeuw B, Schultz AP, Vannini P, Aghjayan SL, Properzi MJ, et al. Region-specific
association of subjective cognitive decline with tauopathy independent of global 3-amyloid burden.
JAMA Neurol. 2017; 74(12):1455. https://doi.org/10.1001/jamaneurol.2017.2216 PMID: 28973551

van Dalen JW, Van Wanrooij LL, van Charante EPM, Richard E, van Gool WA, Moll van Charante EP.
Apathy is associated with incident dementia in community-dwelling older people. Neurology. 2018;
90(1):e82-9. https://doi.org/10.1212/WNL.0000000000004767 PMID: 29196576

Friedman B, Heisel MJ, Delavan RL. Psychometric properties of the 15-item geriatric depression scale
in functionally impaired, cognitively intact, community-dwelling elderly primary care patients. J Am Ger-
iatr Soc. 2005; 53:1570-6. https://doi.org/10.1111/j.1532-5415.2005.53461.x PMID: 16137289

Hox JJ, Moerbeek M, Van de Schoot R. Multilevel analysis: Techniques and applications. 2nd ed.
Routledge; 2017.

Snijders TAB, Bosker RJ. Multilevel analysis: An introduction to basic and advanced multilevel model-
ing. 2nd ed. London: Sage Publishers; 2012.

Allemand M, Zimprich D, Hertzog C. Cross-sectional age differences and longitudinal age changes of
personality in middle adulthood and old age. J Pers. 2007; 75(2):323-58. https://doi.org/10.1111/j.
1467-6494.2006.00441.x PMID: 17359241

Eysenck HJ, Eysenck SB. On the unitary nature of extraversion. Acta Psychol (Amst). 1967; 26(4):383—
90.

Craik F. Depth of processing in recall and recognition. In: Dornic S, editor. Attention and Performance
VI. Hillsdale, NJ: Lawrence Erlbaum Associates Inc.; 1977. p. 679-97.

Craik F, Simon E. Age differences in memory: The roles of attention and depth of pro- cessing. In: Poon
L, Fozard J, Carmak L, Arenberg D, Thompson L, editors. New directions in memory and aging. Hills-
dale, NJ: Lawrence Erlbaum Associates Inc.; 1980. p. 95-112.

Kelly WE, Johnson JL, Miller ML. Conscientiousness and the prediction of task duration. North Am J
Psychol. 2003; 5(3):443-50.

de Frias CM, Dixon RA, Backman L. Use of memory compensation strategies is related to psychosocial
and health indicators. J Gerontol B Psychol Sci Soc Sci. 2003; 58(1):P12-22. https://doi.org/10.1093/
geronb/58.1.p12 PMID: 12496297

O’Shea DM, Dotson VM, Fieo RA. Aging perceptions and self-efficacy mediate the association between
personality traits and depressive symptoms in older adults. Int J Geriatr Psychiatry. 2017; 32(12):1217—
25. https://doi.org/10.1002/gps.4584 PMID: 27653811

Armer JM, Conn VS. Exploration of spirituality & health among diverse rural elderly individuals. J Geron-
tol Nurs. 2001; 27(6):28-37. PMID: 11915117

Reyes-Gibby CC, Aday LA, Todd KH, Cleeland CS, Anderson KO. Pain in aging community-dwelling
adults in the United States: Non-Hispanic blacks, and Hispanics. J Pain Off J Am Pain Soc. 2007;
8(1):75-84.

Caracciolo B, Gatz M, Xu W, Marengoni A, Pedersen NL, Fratiglioni L. Relation of multimorbidity to sub-
jective and objective cognitive impairment: A population-based twin study. J Alzheimers Dis JAD. 2013;
36(2):275-84. https://doi.org/10.3233/JAD-122050 PMID: 23603395

PLOS ONE | https://doi.org/10.1371/journal.pone.0219712  July 15,2019 11/12


http://www.ncbi.nlm.nih.gov/pubmed/21491631
https://doi.org/10.1177/1533317513504817
http://www.ncbi.nlm.nih.gov/pubmed/24363073
https://doi.org/10.1037/a0015309
https://doi.org/10.1037/a0015309
http://www.ncbi.nlm.nih.gov/pubmed/19449983
https://doi.org/10.1016/j.bbi.2007.09.004
http://www.ncbi.nlm.nih.gov/pubmed/17949943
https://doi.org/10.1097/WAD.0b013e31823dbcfc
http://www.ncbi.nlm.nih.gov/pubmed/22156756
https://doi.org/10.1001/jamaneurol.2017.2216
http://www.ncbi.nlm.nih.gov/pubmed/28973551
https://doi.org/10.1212/WNL.0000000000004767
http://www.ncbi.nlm.nih.gov/pubmed/29196576
https://doi.org/10.1111/j.1532-5415.2005.53461.x
http://www.ncbi.nlm.nih.gov/pubmed/16137289
https://doi.org/10.1111/j.1467-6494.2006.00441.x
https://doi.org/10.1111/j.1467-6494.2006.00441.x
http://www.ncbi.nlm.nih.gov/pubmed/17359241
https://doi.org/10.1093/geronb/58.1.p12
https://doi.org/10.1093/geronb/58.1.p12
http://www.ncbi.nlm.nih.gov/pubmed/12496297
https://doi.org/10.1002/gps.4584
http://www.ncbi.nlm.nih.gov/pubmed/27653811
http://www.ncbi.nlm.nih.gov/pubmed/11915117
https://doi.org/10.3233/JAD-122050
http://www.ncbi.nlm.nih.gov/pubmed/23603395
https://doi.org/10.1371/journal.pone.0219712

@ PLOS|ONE

Influence of personality on memory self-report

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Westoby CJ, Mallen CD, Thomas E, Westoby CJ, Mallen CD, Thomas E. Cognitive complaints in a gen-
eral population of older adults: prevalence, association with pain and the influence of concurrent affec-
tive disorders. Eur J Pain. 2009; 13(9):970-6. https://doi.org/10.1016/j.ejpain.2008.11.011 PMID:
19110455

Bogg T, Roberts B. Conscientiousness and health-related behaviors: a meta-analysis of the leading
behavioral contributors to mortality. Psychol Bull. 2004; 130:887-919. https://doi.org/10.1037/0033-
2909.130.6.887 PMID: 15535742

Goldberg LR. The development of markers for the Big-Five factor structure. Psychol Assess. 1992;
4(1):26-42.

Zuckerman M, Kuhiman DM, Joireman J, Teta P, Kraft M. A comparison of three structural models
for personality: The Big Three, the Big Five, and the Alternative Five. J Pers Soc Psychol. 1993;
65(4):757-68.

Lee K, Ashton MC. Psychometric properties of the HEXACO personality inventory. Multivar Behav Res.
2004; 39(2):329-58.

Baek Y, Martin P, Siegler IC, Davey A, Poon LW. Personality traits and successful aging: Findings from
the Georgia Centenarian Study. Int J Aging Hum Dev. 2016; 83(3):207-27. https://doi.org/10.1177/
0091415016652404 PMID: 27298487

Curtis RG, Windsor TD, Soubelet A. The relationship between Big-5 personality traits and cognitive abil-
ity in older adults—a review. Aging Neuropsychol Cogn. 2015; 22(1):42-71.

Koorevaar AML, Hegeman JM, Lamers F, Dhondt ADF, van der Mast RC, Stek ML, et al. Big Five per-
sonality characteristics are associated with depression subtypes and symptom dimensions of depres-
sion in older adults. Int J Geriatr Psychiatry. 2017; 32(12):e132—40. https://doi.org/10.1002/gps.4670
PMID: 28092410

Kaup AR, Harmell AL, Yaffe K. Conscientiousness is associated with lower risk of dementia among
Black and White older adults. Neuroepidemiology. 2019; 52(1-2):86—92. https://doi.org/10.1159/
000492821 PMID: 30602170

Terracciano A, Stephan Y, Luchetti M, Albanese E, Sutin AR. Personality traits and risk of cognitive
impairment and dementia. J Psychiatr Res. 2017; 89:22—7. https://doi.org/10.1016/j.jpsychires.2017.
01.011 PMID: 28153642

PLOS ONE | https://doi.org/10.1371/journal.pone.0219712  July 15,2019 12/12


https://doi.org/10.1016/j.ejpain.2008.11.011
http://www.ncbi.nlm.nih.gov/pubmed/19110455
https://doi.org/10.1037/0033-2909.130.6.887
https://doi.org/10.1037/0033-2909.130.6.887
http://www.ncbi.nlm.nih.gov/pubmed/15535742
https://doi.org/10.1177/0091415016652404
https://doi.org/10.1177/0091415016652404
http://www.ncbi.nlm.nih.gov/pubmed/27298487
https://doi.org/10.1002/gps.4670
http://www.ncbi.nlm.nih.gov/pubmed/28092410
https://doi.org/10.1159/000492821
https://doi.org/10.1159/000492821
http://www.ncbi.nlm.nih.gov/pubmed/30602170
https://doi.org/10.1016/j.jpsychires.2017.01.011
https://doi.org/10.1016/j.jpsychires.2017.01.011
http://www.ncbi.nlm.nih.gov/pubmed/28153642
https://doi.org/10.1371/journal.pone.0219712

