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Abstract

There are individual differences in the rates of cognitive decline across later adulthood. Personality 

traits are among the factors that may account for these differences. The current project investigated 

whether personality traits were associated with trajectories of cognitive decline, and whether the 

associations were different before and after dementia diagnosis. The data was analyzed using 

linear mixed effects regression. Across study aims is a focus on replicability and generalizability. 

Each question was addressed in four independent longitudinal studies (EAS, MAP, ROS, SATSA), 

then meta-analyzed, providing estimates of replicability. Results indicated that low neuroticism 

and high openness were associated with total cognitive function. We detected evidence for 

cognitive decline in all four samples, and openness was associated with decline post dementia 

diagnosis.

Introduction

There are substantial individual differences in rates of cognitive decline in older adults. 

Some persons are able to maintain healthy levels of cognitive ability before experiencing 

substantial functional loss (Stern, 2012), while others decline more quickly. There is also 

variation in the timing of decline trajectories relative to dementia onset. The theory of 

compression of morbidity predicts later onset of dementia along with steeper decline after 

such onset, thus compressing the amount of time living with severe cognitive impairment 
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(Fries, 2005). There is some empirical evidence that some individuals have slower decline 

before the threshold of dementia is met, and then faster decline after meeting that threshold 

(Contador, Bermejo-Pareja, Pablos, Villarejo, & Benito-León, 2017; Yu et al., 2012). This 

finding is consistent with the compression of morbidity hypothesis, in which the onset of 

major decline may be compressed into a shorter period before the time of death. Thus, 

identifying variables related to individual differences in rate of change, as well as timing of 

cognitive decline is a high priority. Personality traits may be related to both maintained 

cognitive function and compression of morbidity, given their association with dementia 

occurrence in later life (Terracciano et al., 2014), as well as other disease and mortality 

outcomes (Graham et al., 2017; Mroczek & Spiro, 2007). The present study examined 

associations between personality traits and cognitive decline, and tested whether personality 

traits are also related to faster decline after dementia diagnosis.

Cognitive Aging

Cognitive decline varies greatly among individuals in old age (Bäckman, Jones, Berger, 

Laukka, & Small, 2005; Lipnicki et al, 2019; Mella, Fagot, Renaud, Kliegel, & De 

Ribaupierre, 2018; Zammit et al., 2018). It is well established that most cognitive abilities 

decrease among healthy older adults, although timing, pace, and direction of change varies 

(Mella et al., 2018; Salthouse, 2009; Soubelet & Salthouse, 2011; Wilson et al., 2002). 

However, heterogeneity in cognitive trajectories suggests that some individuals still remain 

relatively stable or even continue to increase in their abilities throughout midlife (Aartsen, 

Smits, Tilburg, Knipscheer, & Deeg, 2002; Rönnlund, Nyberg, Bäckman, & Nilsson, 2005; 

Schaie, 1989). Accounting for this variability has been a key focus of much of the cognitive 

aging field over the last several decades.

A high priority for current research in this area is the identification of factors that may be 

related to, or account for, individual variation in cognitive decline. A recent meta-analysis of 

previously published work showed support for the associations among education, 

occupation, and maintained cognitive function (Opdebeeck, Martyr, & Clare, 2016). This 

active model provides a good framework to help explain why individuals with higher 

education or occupational achievement are able to maintain better cognitive function before 

showing clinical signs of decline. Recent work has found that educational attainment and 

cognitive participation are associated with better cognitive function prior to the onset of 

decline (Borland, Stomrud, Westen, Hansson, & Palmqvist, 2020; Wilson et al., 2019), and 

are also associated with faster cognitive decline after a change point (Yu et al., 2012). Some 

individuals engage in healthful activities throughout their lives and show better functioning, 

more efficient processing, and slower decline as they age, perhaps a demonstrative of 

cognitive reserve. These individuals may be more resilient to the brain pathologies that tend 

to develop with age, may experience slower progression to dementia, but also faster rates of 

decline after diagnosis, a concept known as the compression of morbidity.

Compression of Morbidity

The compression of morbidity is a concept that describes the process by which some 

individuals maintain functionality throughout old age, and experience steep declines in 

health and functioning only as they approach end of life. Some individuals retain their 
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cognitive health for a longer period of time, and decline faster after disease onset, thus living 

longer in a healthy state, and spending a shorter time in a diseased state (Fries, 1980, 2005). 

This fits the model of compression of morbidity for cognitive decline and onset of dementia. 

For some, cognitive decline may be relatively slow and the onset of dementia is delayed, but 

the rate of decline accelerates after a diagnosis of dementia (Contador et al., 2017; Yu et al., 

2012).

The causes of functional loss and death among today’s aging population are primarily in the 

category of chronic conditions (as opposed to infectious diseases as was the case in prior 

eras, until recently) (Fries, 2005). As such, the aging population has much more agency in 

maintaining their quality of life (via preventing chronic conditions) than ever before. 

Maintaining a healthy lifestyle can help individuals achieve healthy aging, and lengthen the 

amount of time before the onset of conditions and reduced functioning. This compression is 

considered preferable, because it allows individuals to have high quality of life and 

minimizes the amount of time they spend in an impaired state. For gerontologists, 

understanding how to achieve this compression of morbidity is a key goal for the 

increasingly large aging population, as it necessarily reduces the burden on the healthcare 

industry and caregivers, as well as reducing negative stigma about the experience of aging.

Personality, Cognitive Aging, and Compression of Morbidity.

There is some evidence for psychosocial factors related to slower decline before the 

threshold for dementia is met, and then faster decline after. Personality traits may be one of 

the factors related to both overall cognitive aging and the compression of morbidity. There is 

a breadth of evidence linking personality traits to cognitive ability and decline across the 

adult lifespan. Many of these studies have found that individuals higher in openness and 

conscientiousness, and lower in neuroticism, typically have better cognitive performance 

(across multiple domains), and less decline over time, see (Curtis, Windsor, & Soubelet, 

2015; Luchetti, Terracciano, Stephan, & Sutin, 2016) for a review, with somewhat more 

mixed evidence regarding extraversion and agreeableness. In addition to their associations 

with cognitive function, personality traits are perhaps most well known in their associations 

with other aspects of behavior (Mroczek, Spiro, & Turiano, 2009; Turiano, Whiteman, 

Hampson, Roberts, & Mroczek, 2012), disease (Weston & Jackson, 2015; Weston, Hill, & 

Jackson, 2014), and mortality (Graham et al., 2017) at all stages of the adult lifespan. 

Personality traits are associated with factors that lead to disease or early mortality, most 

notably health behaviors (Turiano, Chapman, Agrigoroaei, Infurna, & Lachman, 2014) and 

physician adherence (Hill & Roberts, 2011).

Factors that are associated with less decline include education, occupation, and activity 

engagement (physical, social, intellectual), all of which are related to personality (Scarmeas 

& Stern, 2004). Some studies have found that individuals with higher education tend to 

decline more quickly once dementia is diagnosed (Contador et al., 2017; Hall et al., 2007, 

2009; Scarmeas, Albert, Manly, & Stern, 2006). Given that neuroticism, conscientiousness, 

and openness also have been linked to health behaviors and education (Chapman, 

Duberstein, & Lyness, 2007; Graham et al., 2020; Hampson, Goldberg, Vogt, & Dubanoski, 

2007), this suggests that personality traits may be a predictor of cognitive decline (or 
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maintenance) and compression of morbidity. Thus, personality traits may be associated with 

cognitive changes both before and after a dementia diagnosis takes place. Personality traits 

are associated with patterns of decline (Curtis et al., 2015; Luchetti et al., 2016). Those with 

higher levels of particular personality traits (e.g., openness, conscientiousness, and lower 

neuroticism) may have slower rates of cognitive decline, meaning less impairment and better 

functioning for a longer length of time, but have faster rates of decline after dementia onset. 

Although this hypothesis has not been tested, indirect evidence from recent studies of older 

adults have indicated that conscientiousness predicts terminal cognitive decline (Wilson et 

al., 2015b), and both lower conscientiousness and higher neuroticism are associated with 

risk of developing Alzheimer’s disease (Duberstein et al., 2011; Terracciano et al., 2014). 

Neuroticism is associated with higher levels of perceived stress (Jiang et al., 2017) and 

perceived stress is associated with the onset of amnestic mild cognitive impairment and 

cognitive decline (Katz et al, 2016; Jiang et al, 2017).

Compressing morbidity into a relatively small number of years in an aging individuals’ life 

is a goal that envisions optimal health for as long in the life cycle as possible (Fries, Bruce, 

& Chakravarty, 2011). To achieve this, one strategy is to focus on modifiable lifestyle factors 

that can reduce or delay the onset of age-related conditions, including cognitive decline and 

dementia. As discussed previously, personality traits are related to many of these health 

behaviors, as well as directly related to many age-related health outcomes. As such, 

personality traits may be directly associated with the compression of morbidity as it applies 

to cognitive decline. The current study seeks to test this.

Current Study

The current study expanded upon prior work by examining associations between personality 

traits and cognitive change in persons both with and without diagnosed dementia. This work 

was completed in a multi-study coordinated analysis format to assess the replicability and 

generalizability of the proposed models (Graham et al., in press; Weston, Graham, & 

Piccinin, 2019). The goal of the current project was to better understand how personality 

traits were related to the process of cognitive change both before and after a diagnosis of 

dementia has been received. First, we examined whether personality traits were related to 

cognitive decline. Specifically, we predicted that lower neuroticism would be associated with 

less decline in cognitive function. We predicted that higher openness would be associated 

with less cognitive decline. Lastly, we predicted that higher conscientiousness would be 

associated with less cognitive decline. Second, we examined whether these traits are related 

to a deviation in the overall rate of cognitive decline after the development of dementia in 

persons who were diagnosed with dementia over follow-up. Our hypotheses for these 

questions reflect that of compression of morbidity. We predicted that individuals lower in 

neuroticism would experience slower rates of decline overall, and steeper declines after a 

dementia diagnosis. Similarly, we predicted that individuals higher in openness would be 

associated with slower rates of decline overall, and steeper declines after a dementia 

diagnosis. Lastly, we predicted that higher conscientiousness would be associated with 

slower rates of decline overall, and steeper declines after a dementia diagnosis. The literature 

is somewhat mixed regarding extraversion and agreeableness, so we did not have a clear 
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hypothesis for these traits. As such, analyses for extraversion and agreeableness were 

exploratory.

Methods

The current study used a multi-study framework to address our research questions, 

specifically coordinated integrative data analysis. Using the Integrative Analysis of 

Longitudinal Studies of Aging and Dementia (IALSA) (Hofer & Piccinin, 2009) framework, 

we identified four studies with appropriate data for testing the above described hypotheses: 

the Religious Orders Study (ROS), the Rush Memory and Aging Project (MAP), the 

Einstein Aging Study (EAS), and the Swedish Adoption/Twin Study of Aging (SATSA). 

These four studies each contain a baseline measurement of the Big Five personality traits, 

several clinical assessments of dementia that took place after the personality assessment, as 

well as a minimum of three measurement occasions of cognitive ability. Variations in studies 

have long been considered a constraint on the generality of findings in longitudinal research 

(Simons, Shoda, & Lindsay, 2017). However, using a coordinated analysis approach helps to 

reduce these constraints on generality. In coordinated analysis, these differences actually can 

be a strength: instead of regarding these study-level characteristics as sources of error, 

researchers have the option to test these differences systematically as sources of 

heterogeneity.

Studies

The Einstein Aging Study (EAS) is a study of older, ethnically diverse, community residing 

individuals from the Bronx, New York. Data collection began in 1993, with rolling 

enrollment (N=2,600 of which 733 are used in these analyses). At study entry, participant 

age ranged from 70-99 years, with follow up occasions approximately every 12 months 

(Katz et al., 2012). Included in follow-up assessments are measures of personality (IPIP), a 

cognitive battery including Speed (digit symbol), Episodic Memory (immediate and delayed 

recall), Working Memory (digit span), and Reasoning (block design), and a dementia 

screening. On average, participants completed 3.94 (SD = 2.67) measurement occasions of 

cognition overall, an average of 3.86 (SD = 2.68) measurements prior to dementia, and 1.51 

(SD = .67) after dementia diagnosis. Average follow up time prior to dementia was .6 (SD 
= .73), and after dementia diagnosis was 2.45 (SD = 2.37) years.

The Rush Memory and Aging Project (MAP) is a longitudinal, epidemiologic clinical-

pathologic cohort study of common chronic conditions of aging with emphasis on decline in 

cognitive and motor function and risk of Alzheimer’s Disease (AD). Participants (N=1,700) 

are older adults, aged 65 and older, who were recruited from retirement communities and 

subsidized senior housing facilities throughout Chicagoland and northeastern Illinois. 

Participants do not have known dementia at baseline and agree to annual clinical evaluation, 

cognitive testing, and brain and other tissue donation after death (Bennett et al., 2018, 2012). 

Enrollment began in 1997 and is ongoing. Clinical evaluations and cognitive assessments 

occur annually. Neuroticism was assessed starting in 2004, while extraversion and 

conscientiousness were assessed starting in 2008 (openness and agreeableness were not 

assessed), using the NEO-FFI (Costa & McCrae, 1989). The annual cognitive tests include 
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Episodic Memory (immediate/delayed word list recall), Speed (digit symbol), Working 

Memory (forward/backward digits span), and Reasoning (progressive matrices). On average, 

participants completed 6.57 (SD = 4.48) measurement occasions of cognition overall; an 

average of 5.89 (SD = 4.46) measurements prior to dementia and 2. 55 (SD = 1.91) after 

dementia diagnosis. Average follow up time prior to dementia was 1.69 (SD = 2.24), and 

after dementia diagnosis was 5.36 (SD = 4.33) years.

The Religious Orders Study (ROS) is a longitudinal, epidemiologic clinical-pathologic 

cohort study of aging and Alzheimer’s disease (AD) that enrolls older Catholic nuns, priests, 

and brothers from more than 40 groups across the US. Participants (N=1,200) are aged 65 

and older at enrollment, do not have known dementia at baseline and agree to annual clinical 

evaluation, cognitive testing, and brain and other tissue donation after death (Bennett et al., 

2018; Bennett, Schneider, Arvanitakis, & Wilson, 2012). Enrollment began in 1994 and is 

ongoing. Clinical evaluations and cognitive assessments occur annually. The NEO-FFI 

(Costa & McCrae, 1989) personality assessment was collected at baseline. The annual 

cognitive tests used for the current study are Episodic Memory (word list recall), Speed 

(digit symbol), Working Memory (forward/backward digits span), and Reasoning 

(progressive matrices). Dementia status was evaluated at each assessment. On average, 

participants completed 9.83 (SD = 6.44) measurement occasions of cognition overall; an 

average of 7.71 (SD = 6.31) prior to dementia and 3.16 (SD = 2.29) after dementia 

diagnosis. Average follow up time prior to dementia was 2.56 (SD = 2.94), and after 

dementia diagnosis was 8.8 (SD = 6.38) years.

The Swedish Adoption/Twin Study of Aging (SATSA) is a sample of 2,280 adults aged 

26-93 years that began in 1984 that examines the genetic and environmental factors 

associated with aging (Pedersen et al., 1991). Personality traits were assessed in 1984 using 

the NEO-PI and Eysenck Personality Questionnaire (EPQ), dementia was assessed at every 

measurement occasion using an in person mini-mental test, and the following cognitive 

abilities that we will focus on for this study were assessed in every measurement occasion 

and includes Reasoning (block design), Episodic Memory (Thurstone picture memory), 

Working Memory (digit span), and Speed (digit symbol). See Table 1 for study level 

descriptions. On average, participants completed 1.85 (SD = 2.68) measurement occasions 

of cognition overall; an average of 1.79 (SD = 2.63) prior to dementia and 1.74 (SD = 0.95) 

after dementia diagnosis. Average follow up time prior to dementia was 0.54 (SD = 0.99), 

and after dementia diagnosis was 2.15 (SD = 2.78) years.

Data analysis

We used R (Version 3.6.2; R Core Team, 2019) and the R-packages simr (Green et al., 

2016), lmerTest (Kuznetsova et al., 2017), ggplot2 (Version 3.2.1; Wickham, 2016), lme4 
(Version 1.1.21; Bates, Mächler, Bolker, & Walker, 2015), metafor (Version 2.1.0; 

Viechtbauer, 2010), and papaja (Version 0.1.0.9942; Aust & Barth, 2018) for all analyses 

and manuscript preparation.
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Variable Construction and Data Transformations

Personality Traits.—Big Five personality trait measures were taken from the initial 

(baseline) assessment for each study. For ROS (1994) and MAP (2004) participants 

completed the five-factor inventory (NEO-FFI; (Costa & McCrae, 1992)). ROS participants 

completed the questionnaire for all five traits (Neuroticism, Extraversion, Openness, 

Conscientiousness, and Agreeableness). MAP participants completed the questionnaire for 

Neuroticism, Extraversion, and Conscientiousness only. For SATSA, personality traits were 

assessed at baseline (1984) using the NEO-PI (Openness, Conscientiousness, Agreeableness, 

(Costa & McCrae, 1985)) and the EPQ (Neuroticism, Extraversion (Eysenck, 1975)). In the 

EAS study, participants completed an assessment of the Big Five using IPIP adjectives (10 

items per trait, 50 items total; Goldberg, 1992). Within each study, traits were z-standardized 

for all analyses. This allowed for interpretation of results to be in standard deviation units, 

and optimized cross-study comparability. All participants were free of dementia at the time 

of personality assessment.

Cognitive Ability—Each study assessed cognitive ability at each measurement occasion 

using a robust battery of tests. Across studies, the exact test varied, but ostensibly assessed 

similar domains of ability. For the current project, we selected similar or identical cognitive 

tests across the studies for optimal comparability. Working memory was assessed in all four 

studies using a forward and backward digit span task (Wechsler, 1997; Wilson et al., 2015a). 

Speed was assessed using a digit symbol task (Wechsler, 1997; Wilson et al., 2015a). 

Episodic Memory was assessed using an immediate and delayed recall task in ROS, MAP, 

and EAS (Word list recall, names/faces recall), (Grober, Lipton, Hall, & Crystal, 2000; 

Wilson et al., 2015a), and using the Thurstone picture memory task in SATSA. Reasoning 
was assessed using a block design task in SATSA and EAS (Wechsler, 1997), and a 

progressive matrices tasks in ROS and MAP (Wilson et al., 2015a). Within each study, each 

cognitive test was z-standardized. These z-scores were then averaged within each 

measurement occasion, then re-standardized, resulting in a single standardized “global 

cognition” score for each measurement occasion.

Dementia Status.—At each measurement occasion, all studies evaluated participants for 

potential dementia. In SATSA, the following criteria were used to identify potential 

dementia: a score below 24 on the MMSE, a decline on the MMSE of 3 or more points since 

the last measurement occasion, low cognitive test scores, suspected dementia by a research 

nurse, or having a proxy document cognitive problems (Gatz et al., 1997). These criteria 

were used at the screening stage. If any of the criteria were met, the participants was then 

given a full clinical workup for dementia. All diagnoses were given using the current version 

of the Diagnostic and Statistical Manual of Mental Disorders (DSM-III or DSM-IV). For 

those flagged with a dementia code in the hospital discharge registry, this triggered a full 

clinical workup, which included a home visit as well as medical records. In the ROS and 

MAP samples, dementia was evaluated using a clinical diagnosis of cognitive status, based 

on a three-stage process including computer score of cognitive tests, clinical judgment by 

neuropsychologist, and diagnostic classification by a clinician. EAS also used a clinical 

dementia rating and case conference review to evaluate dementia status applying DSM-IV 

criteria for dementia.
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Time Metrics.—We used two time metrics for these analyses: Age (years), and time since 

dementia (0 until diagnosed; time in years since diagnosis thereafter). At each measurement 

occasion, each study evaluated participants for dementia and assigned participants values 

based on this assessment (1 = dementia, 0 = no dementia).

Covariates.—Covariates for the current project were baseline education (years), sex, and 

race. Education was z-standardized, and sex was binary (1=female, 0=male), as was race (1= 

Caucasian; 0=not Caucasian). Race was not available in SATSA, as this is a Swedish sample 

with high racial homogeneity.

Individual Study Analysis.: We used a series of linear mixed effects regression models to 

examine the associations of baseline personality traits with the overall rate of cognitive 

decline, and determine whether baseline personality traits are significantly associated with a 

change in the rate of cognitive decline after dementia diagnosis, compared to the rate of 

cognitive decline before diagnosis, in those who developed dementia over follow-up.

The models were built from the least to most complex, starting with the unconditional 

random intercept model, expressed as Yti = π0i + εti, where Y is global cognition score at a 

given measurement occasion t for person i. This model provided an estimate of the intraclass 

correlation, which is the proportion of the variation in cognitive scores due to within versus 

between-person differences. Next, we modelled change in cognitive function, using age as 

the time metric. We individually added the fixed and random effects of age to estimate 

cognitive change over time and account for individual differences in change over time, 

respectively. While these models were not the key focus of the current paper, we report and 

meta-analyze the estimates from these simpler models, before moving to the more complex 

models.

We then included fixed time since dementia to ascertain whether cognitive decline shifts post 

dementia diagnosis, accounting for individual-level variation in this shift. We included the 

covariates of sex, race, and education to adjust for the effect these factors may have on 

overall cognition. The covariates predicted intercepts only. We included these covariates 

because each has been independently associated with cognitive function, and have relatively 

wide representation in the proposed datasets. As such, we reasoned that our models should 

be tested after accounting for these factors (McCarrey, An, Kitner-Triolo, Ferrucci, & 

Resnick, 2016; Weuve et al., 2018a).

To estimate the effect of personality on these cognitive trajectory models, we then included, 

one at a time, terms for personality trait, the interaction of trait and age, and the interaction 

of trait and time since dementia diagnosis. These interaction terms tell us, respectively, if a 

personality trait is related to overall cognitive decline, and if the trait is related to the 

deviation in cognitive decline after a dementia diagnosis. One final model was generated per 

personality trait, resulting in five individual models of cognition change over time, 

answering our primary research question: whether personality was associated with whether 

individuals diagnosed with dementia have different cognitive trajectories after a dementia 

diagnosis.
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Although we estimated models by adding additional terms individually, we focus our results 

on the final, covariate-adjusted models. The raw data for the individual studies are not 

publicly available. The output objects (Rdata) for the results of each individual study 

analysis are available on OSF (https://osf.io/32wgf/), and include descriptive statistics and 

all model outputs.

Meta-Analysis: We combined the individual study results and summarized them using 

random effects meta-analysis (Borenstein, Hedges, Higgins, & Rothstein, 2010). All meta-

analytic estimates were weighted by study sample size, and include standard errors/

confidence intervals, as well as estimates of heterogeneity (I2, Q) (Borenstein, Higgins, 

Hedges, & Rothstein, 2017). We estimated the average cognitive slope, the average cognitive 

slope post-dementia diagnosis, as well as the average estimate of each personality trait 

predictor of cognitive slope both overall and post dementia. All models reported in the 

manuscript were adjusted for sex, education, and race (see supplemental material for the 

results from unadjusted models). Since the MAP study did not include measures of 

agreeableness or openness, the meta-analytic estimates that we used to test our hypotheses 

will be based on three studies for agreeableness and conscientiousness. The meta-analytic 

summaries for neuroticism, extraversion, and openness are based on all four studies. We 

interpreted the magnitude and direction of the individual study estimates, but tested our 

hypotheses and draw conclusions based on the meta-analytic estimates, using a more 

conservative alpha criteria (α = .01).

All authors had some prior knowledge of these datasets. Authors James, Jackson, Boyle, 

Wilson, and Bennett have worked with the ROS and MAP datasets. Authors Katz and Lipton 

have worked with the EAS data. Authors Beam, Pedersen, and Reynolds have worked with 

the SATSA datasets. Authors Graham, Willroth, Luo, and Mroczek have worked with all 

datasets. None of the authors have worked previously with the personality trait, cognitive 

function, and dementia status variables in combination with one another in these datasets.

Deviations from the pre-registrations.: Our pre-registeredanalysisplan stated that each 

study would include a measure of episodic memory (assessed using an immediate and 

delayed recall task (Word list recall, names/faces recall), (Grober et al., 2000; Wilson et al., 

2015a)) in the global cognition variable. Upon accessing the data, it was discovered that 

SATSA did not have this measure of episodic memory until their fifth measurement 

occasion, but did have Thurstone picture memory at all waves. We therefore switched the 

SATSA episodic memory task to this alternative measure. Additionally, after approval we 

discovered that the time metrics in our models were not aligned. We therefore adjusted our 

metrics so that they were expressed in years, and time since dementia is zero until 

diagnosed, and then time in years since diagnosis thereafter. In some instances, patients were 

diagnosed with dementia, but did not have that diagnosis at subsequent time points. We re-

evaluated these cases and determined that once a patient was diagnosed with dementia, they 

should carry that diagnosis forward for all time points in which they had other visit data 

present. Lastly, for consistency across models, we adjusted our random effects so that all 

models contained a random effect of age only.
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Results

Of the participants across the four studies, 1,006 participants were diagnosed with dementia 

at some point during the study. This includes 43 (6%) from EAS, 28 (3%) from SATSA, 457 

(31%) from ROS, and 478 (22%) from MAP. See Table 2 for descriptive statistics.

Cognitive Change over Time and Dementia

Cognitive change over time.—At the individual study level (Table 3), there was cross-

study consistency in the overall pattern of cognitive change across time. The meta-analytic 

summary across the four studies indicates that global cognition declines over time (B = 

−0.05, 95% CI = [−0.06, − 0.04], p =< .001). There was statistically significant 

heterogeneity in this effect (I2 = 95.03, Q = 85.11, df = 3, p =< .001). See Figure 1 for a 

visualization of the overall pattern of cognitive change across time. Each line represents one 

of the four studies, and the black line is the weighted average trajectory.

Cognitive change after dementia diagnosis.—Adding time since dementia diagnosis 

to the model provided an estimate of the deviation from the overall cognitive slope after 

dementia diagnosis among individuals who were diagnosed with dementia during the study. 

See Table 4 for the individual study model summaries. The individual studies all showed a 

significant negative slope of cognitive for individuals with a dementia diagnosis, although 

the magnitude of these estimates varies, specifically the effect was much larger in the EAS 

than in the other three studies. The meta-analytic summary indicates that individuals who 

were diagnosed with dementia had steeper cognitive decline after diagnosis than individuals 

who remained healthy during the study, but this estimate was not significant (B = −0.38, 

95% CI = [−0.92, − 0.04], p = .164). There was significant heterogeneity in this effect (I2 = 

99.95, Q = 123.72, df = 3, p =< .001). As shown in the meta-analytic estimates, and the 

individual study estimates, this deviation from the overall slope was modest for most studies, 

suggesting that on average, the cognitive trajectory for individuals eventually diagnosed with 

dementia steepens in its decline after the diagnosis. See Figure 2 for a visualization of the 

cognitive trajectories across studies and the unique slope for individuals with dementia, and 

the average trajectories weighted by sample size. Solid lines indicate the trajectory before 

dementia diagnosis, and the dashed lines show the deviation from the non-dementia 

trajectory; vertical lines show the average age at dementia diagnosis (that is, the point in 

time in which the cognitive trajectory deviates from the original [non-dementia] trajectory).

Neuroticism

The following section reports the estimates for the associations of neuroticism with overall 

cognitive performance, cognitive change, and with change after dementia diagnosis. See 

Table 5 for the individual study model summaries. Overall, individuals higher in neuroticism 

tended to have worse cognitive performance, and this was supported by the meta-analytic 

summary (B = −0.09, 95% CI = [−0.14, − 0.05], p =< .001). At the individual study level, 

not all neuroticism estimates were significant, but they were fairly consistent in their 

direction and approximate magnitude. There was not significant heterogeneity in this effect 

(I2 = 6.38, Q = 2.42, df = 3, p = .490).
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Although not pre-registered, we decided it was prudent to report the age by trait interactions 

from the models that did not contain the interaction with time since dementia. This 

interaction term provides an estimate of the association between personality traits and 

overall pattern of cognitive decline. Neuroticism was not related to cognitive trajectories 

overall according to the meta-analytic summary (B = 0.00, 95% CI = [−0.01,0.00], p = .400). 

Individual study results from these models can be found in Supplemental table S12.

When both the interactions are included in the model (trait by age, trait by dementia), the 

terms provide estimates for the associations with cognitive change prior to dementia 

diagnosis and after diagnosis. Neuroticism was not related to cognitive trajectories prior to 

dementia diagnosis according to the meta-analytic summary (B = 0.00, 95% CI = 

[−0.01,0.00], p = .353). At the individual study level, we observed a significant effect in 

ROS, suggesting the higher neuroticism was associated with steeper declines prior to 

diagnosis, but this was not replicated in the other three studies, nor was it supported by the 

meta-analytic summary. Lastly, the interaction with dementia diagnosis suggests that 

neuroticism was not associated with cognitive decline after diagnosis (B = 0.07, 95% CI = 

[−0.09,0.23], p = .422). All told, these findings do not support our hypotheses for 

neuroticism.

Extraversion

The following section reports the estimates for the associations of extraversion with overall 

cognitive function, cognition change, and with change after dementia diagnosis. See Table 6 

for the individual study model summaries. Overall, extraversion was not associated with 

cognitive performance, and this was supported by the meta-analytic summary (B = −0.04, 

95% CI = [−0.08,0.01], p = .084). There was not heterogeneity in this effect (I2 = 0.00, Q = 

0.43, df = 3, p = .933).

Extraversion was not related to cognitive trajectories overall according to the meta-analytic 

summary, using the above stated more conservative alpha criteria (α = .01), (B = 0.00, 95% 

CI = [0.00,0.00], p = .054). Individual study results from these models can be found in 

Supplemental table S19.

Extraversion was not associated with cognitive trajectories prior to dementia across all four 

studies, and this was supported by the meta-analytic summary (B = 0.00, 95% CI = 

[0.00,0.00], p = .010). There was not heterogeneity in this effect (I2 = 0.00, Q = 0.57, df = 3, 

p = .904). For individuals who were diagnosed with dementia, individuals higher in 

extraversion did not demonstrate a deviation from the overall cognitive trajectory (B = 0.18, 

95% CI = [−0.19,0.55], p = .343).

Openness

The following section reports the estimates for the associations of openness with overall 

cognitive change and with change after dementia diagnosis. See Table 7 for the individual 

study model summaries. The individual study estimates indicated that individuals higher in 

openness tended to have better cognitive performance, and this was supported by the meta-

analytic summary (B = 0.18, 95% CI = [0.07,0.29], p = .002). There was not significant 

heterogeneity in this effect (I2 = 75.48, Q = 7.92, df = 2, p = .019).
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Openness was not related to cognitive trajectories overall according to the meta-analytic 

summary (B = 0.00, 95% CI = [−0.01,0.00], p = .423). Individual study results from these 

models can be found in Supplemental table S26.

Openness was not associated with cognitive trajectories prior to dementia, and the meta-

analytic summary indicates a null effect (B = 0.00, 95% CI = [−0.01,0.00], p = .631). There 

was not significant heterogeneity in this effect (I2 = 71.96, Q = 5.88, df = 2, p = .053). For 

individuals who were diagnosed with dementia, individuals higher in openness did 

demonstrate a deviation from the overall cognitive trajectory (B = −0.03, 95% CI = [−0.05, 

−0.01], p = .003). There was not heterogeneity in this effect (I2 = 17.71, Q = 2.12, df = 2, p 
= .346). These findings partially support our hypotheses. See Figure 3 for a visualization of 

the overall cognitive trajectories across studies and the unique slope for individuals with 

dementia, among individuals high and low in openness, and the average trajectories 

weighted by sample size. It appears that individuals higher in openness had somewhat flatter 

cognitive slopes prior to diagnosis, and steeper slopes after dementia was diagnosed.

Conscientiousness.

The following section reports the estimates for the associations of conscientiousness with 

overall cognitive function, with cognitive change, and with change after dementia diagnosis. 

See Table 8 for the individual study model summaries. The individual study estimates 

suggest that conscientiousness was not associated with cognitive performance, and this was 

supported by the meta-analytic summary (B = −0.06, 95% CI = [−0.10, −0.01], p = .017). 

There was not heterogeneity in this effect (I2 = 0.09, Q = 4.34, df = 3, p = .227).

Conscientiousness was not related to cognitive trajectories overall according to the meta-

analytic summary (B = 0.00, 95% CI = [0.00,0.01], p = .188). Individual study results from 

these models can be found in Supplemental table S33.

According to the meta-analytic summary, conscientiousness was not associated with 

cognitive trajectories prior to dementia, (B = 0.00, 95% CI = [0.00,0.01], p = .154). There 

was heterogeneity in this effect (I2 = 85.24, Q = 21.51, df = 3, p =< .001). For individuals 

who were diagnosed with dementia, individuals higher in conscientiousness did not 

demonstrate a deviation from the overall cognitive trajectory (B = −0.03, 95% CI = 

[−0.05,0.00], p = .053). We did observe an effect in the ROS sample suggesting that 

individuals with higher conscientiousness experience a steeper decline post diagnosis, but 

this was not replicated across studies. There was not heterogeneity in this effect (I2 = 60.05, 

Q = 6.77, df = 3, p = .080). All told, these findings do not support our hypotheses for 

conscientiousness.

Agreeableness.

The following section reports the estimates for the associations of agreeableness with overall 

cognitive change and with change after dementia diagnosis. See Table 9 for the individual 

study model summaries. The individual studies all indicated that agreeableness was not 

associated with cognitive performance, and this was supported by the meta-analytic 

summary (B = 0.02, 95% CI = [−0.03,0.07], p = .374). There was not heterogeneity in this 

effect (I2 = 0.00, Q = 0.10, df = 2, p = .952).
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Agreeableness was not related to cognitive trajectories overall according to the meta-analytic 

summary (B = 0.00, 95% CI = [−0.01,0.00], p = .581). Individual study results from these 

models can be found in Supplemental table S40.

Agreeableness was not associated with cognitive trajectories prior to dementia according to 

both the individual study estimates and meta-analytic summary (B = 0.00, 95% CI = 

[−0.01,0.01], p = .972). There was not heterogeneity in this effect (I2 = 71.07, Q = 8.65, df = 

2, p = .013). For individuals who were diagnosed with dementia, individuals higher in 

agreeableness did not demonstrate a deviation from the overall cognitive trajectory (B = 

−0.02, 95% CI = [−0.08,0.05], p = .624). There was not significant heterogeneity in this 

effect (I2 = 42.06, Q = 3.45, df = 2, p = .178).

Discussion

The current study examined associations between the Big Five personality traits and 

cognitive ability/decline among individuals both with and without dementia. Our hypotheses 

and analysis plan incorporated the compression of morbidity theoretical framework, which 

posits that some individuals maintain a high level of function throughout most of later life 

followed by a rapid decline only near the end of life. Using this framework as a guide, we 

predicted that certain individuals would only experience a sharp downturn in cognitive 

function (or steep decline) after they were diagnosed with dementia, and that personality 

traits would be associated with this post-diagnosis decline. The analyses were completed 

using the methodological approach of coordinated data analysis, in which harmonized 

scripts were used to wrangle, clean, and model data from four independent datasets. The 

results from each dataset were then synthesized using random effects meta-analysis. This 

paper has achieved three goals, one substantive and two methodological. First, we estimated 

the extent of associations among personality traits and cognitive aging outcomes. Second, 

we provided evidence for the replicability of these estimates. And third, we demonstrated 

the utility of the registered report format for secondary longitudinal data analysis.

Across these four studies, results are based on almost 3 decades of cognitive assessments 

among over 5,000 participants, nearly a fifth of whom developed dementia over the course 

of the study. We found that neuroticism and openness to experience were associated with 

overall cognitive function. Specifically, we found that higher neuroticism was associated 

with worse cognitive function and openness was associated with better cognitive function, 

which is consistent with prior work (Curtis et al., 2015; Luchetti et al., 2016). 

Conscientiousness, agreeableness, and extraversion were not associated with cognitive 

function. We predicted that neuroticism, openness, and conscientiousness would be 

associated, and also indicated that our analyses for extraversion and agreeableness were 

exploratory. We did find a significant effect of conscientiousness on cognition for one study 

(MAP) but this effect was not replicated across studies.

Consistent with the rich cognitive aging literature (e.g., (Bäckman et al., 2005; Mella et al., 

2018), we found that global cognition declines significantly over time, and this was 

replicated consistently across all four studies. Individuals who were diagnosed with 

dementia deviated from the overall cognitive trajectory within each sample after dementia 
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diagnosis, demonstrating a steepening of cognitive among participants with dementia. 

Curiously, while the individual study estimates for post dementia cognitive slope were all 

statistically significant, the meta-analytic summary was not. We suspect that this was due, in 

part, to the fact that the slope estimate for EAS is inflated due to lower power. In EAS, only 

6% of the sample developed dementia, and participants were dropped from the study one 

year after diagnosis unless they signed an autopsy consent, resulting in fewer measurement 

occasions with which to model change than desired. The overall pattern is consistent with 

the other three studies, and overall we conclude that individuals who were diagnosed with 

dementia do indeed experience steeper cognitive decline.

The test of whether personality traits account for individual differences in cognitive decline 

(consistent with lifespan developmental theory (Baltes, 1987; Baltes, Lindenberger, & 

Staudinger, 2006)) yielded mostly null results. This was the key substantive goal in the 

current study: to ascertain the extent of associations among personality traits and cognitive 

decline, both before and after dementia diagnosis. Our results show evidence that openness 

to experience is associated with steeper slopes after dementia diagnosis, which supported 

our hypotheses. This is consistent with the compression of morbidity theory, such that 

individuals higher in openness appear to retain better function leading up to dementia, but 

then decline more rapidly after diagnosis. According to the theoretical framework of the 

compression of morbidity, some individuals are expected to experience a steep decline post 

diagnosis after a period of fairly high function. These individuals, in theory, are able to 

optimize their high-functioning years, and only experience significant loss of function 

toward the end of life (Fries, 1980, 2005). Individual difference factors have been previously 

linked to maintained function (Opdebeeck et al., 2016), and with better function before the 

onset of decline (Wilson et al., 2019). Openness to experience, which is highly correlated 

with education, was associated with post dementia decline, even after accounting for the 

effect of education on cognition.

These findings can also be interpreted in light of the health behaviors models of personality 

(Friedman; 2000; Smith, 2006; Graham et al., 2020). According to this framework, the 

associations among personality and health outcomes in later adulthood can be partially 

attributed to the salubrious (or deleterious) behaviors that individuals with high levels of 

certain traits are likely to engage in, which then influences their health. In the case of the 

current study, individuals who were higher in openness are typically more educated, and 

may have been engaging in cognitive stimulating behaviors throughout middle and later 

adulthood which helped them maintain a higher level of cognitive function and slower 

decline into dementia, but faster decline after diagnosis. Our finding that low neuroticism 

was associated with better overall cognition is consistent with prior literature suggesting that 

having lower anxiety, less intrusive thinking and other characteristics associated with 

neuroticism, may help individuals be less cognitively vulnerable (Graham et al., 2021). Prior 

work has shown that neuroticism is associated with higher levels of perceived stress (Jiang et 

al., 2017). Perceived stress predicts the onset of amnestic mild cognitive impairment and is 

associated with cognitive decline in the EAS (Katz et al., 2016; Jiang et al., 2017). While the 

current study did not explicitly test underlying behavioral mechanisms, we recommend that 

future studies explore whether specific behavioral factors can explain the associations 

between openness to experience and compression of morbidity.
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Limitations and Constraints on Generality.

A number of limitations should be noted in the current study. First, the studies used in this 

coordinated analysis were not fully representative. The four datasets were from the U.S. and 

Sweden, and had relatively high racial homogeneity (i.e., mostly white); (Henrich, Heine, & 

Norenzayan, 2010). This means that our results may not generalize to other cultures, less-

industrialized countries, or to under-represented minorities. Much more research is needed 

to better understand patterns of cognitive aging within these populations, as well as whether 

personality traits can account for variation in these trajectories (Weuve et al., 2018b). 

Additionally, two of the four studies had relatively few dementia cases (~3-5% of the total 

sample), with relatively few measurement occasions of cognition after diagnosis. As such 

these studies were somewhat low powered to detect changes in cognitive function after 

diagnosis. We are fairly confident that, given the consistency of our null findings across 

these datasets, personality is not associated with overall cognitive decline, whether before or 

after incident dementia. We recommend that this line of inquiry continue, and researchers 

should interrogate these same questions using higher power samples, as the data come 

available, and test the robustness of these associations using other analytic or 

methodological approaches.

All told, we recommend that future studies continue to ask these research questions using 

more diverse samples and samples from non-Western countries. Investigators should attempt 

to replicate our findings as studies add measurement occasions (in particular, additional 

occasions after dementia diagnosis), and more participants are diagnosed with dementia. The 

current study also focused on global cognition, which was a composite of harmonized 

common tests across the four studies. Future work should seek to test whether these 

associations are detectable within specific domains of cognition (e.g. episodic memory, 

reaction time, reasoning ability, verbal fluency). Additionally, we recommended that 

investigators conduct new coordinated analyses examining whether traits are associated with 

risk of and time to dementia. Lastly, to further interrogate the compression of morbidity 

theory, we recommend that a future study aligns participants at time of death, as well as 

using change point analysis to test alternative models.

We believe that the format of this paper is of high importance to the cognitive aging 

literature. To be specific, we coordinated identical complex models across multiple 

independent datasets, thereby providing evidence for the replicability of these findings 

(Weston et al., 2019). In a prior era of psychological science, these results may have become 

victims of the file drawer. However, as a registered report, this paper was accepted in-

principle based on the peer-reviewed theoretical framework and detailed analysis plan. This 

allows null findings to enter into the scientific record more easily, which decreases 

publication bias, lowers the risk of false positives, and increases the overall credibility of this 

research area. This paper in particular shows the usefulness adopting the registered reports 

for existing longitudinal data, and for coordinated data analysis.

Conclusion.

Our results indicated that low neuroticism and high openness were associated with better 

cognitive function, and this replicates prior work. Most personality traits were not associated 

Graham et al. Page 15

J Res Pers. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



with overall cognitive decline, or with decline before or after dementia diagnosis. The 

exception to this was for openness to experience, which was associated with a steeper 

decline in cognition post dementia diagnosis. Using coordinated data analysis with random 

effects meta-analysis, we replicated these findings across four independent longitudinal 

studies. This study is among the first to rigorously examine whether personality is associated 

with cognitive aging outcomes using this coordinated analysis approach. This paper joins a 

growing body of literature (Stephan, Sutin, Luchetti, & Terracciano, 2020; Sutin et al., 2019) 

seeking to increase the replicability, generalizability, and credibility of research into 

individual differences in cognitive aging and dementia.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights.

1. Low Neuroticism and High Openness were associated with high cognitive 

function.

2. Openness was associated with steeper cognitive decline after dementia 

diagnosis.

3. Models were coordinated and harmonized across 4 independent longitudinal 

studies.
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Figure 1: 
Linear Trajectories of Cognitive Performance Over Time. Black line represents the average 

trajectory, weighted by sample size.
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Figure 2: 
Cognitive Trajectories over time, plus the difference in trajectory among individuals with 

dementia. Dashed line represents trajectory post dementia diagnosis. Dotted vertical lines 

represent the average age of dementia diagnosis within each study. Black line represents the 

average trajectory, weighted by sample size.
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Figure 3: 
Overall cognitive trajectories across studies and the unique slope for individuals with 

dementia, among individuals high and low in openness, and the average trajectories 

weighted by sample size.
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Table 2:

Descriptive Statistics

Variable N Valid Mean SD Min Max

SATSA

Age 641 65.53 8.39 39.76 87.98

Agreeableness 707 0.03 0.97 −3.61 2.80

Conscientiousness 700 0.07 0.92 −3.25 2.38

Age of Dementia 28 76.20 7.13 63.19 91.00

Education 827 0.04 1.02 −0.66 2.83

Extraversion 822 −0.01 1.01 −2.10 1.83

Neuroticism 823 −0.03 0.98 −1.19 2.62

Openness 678 0.02 0.97 −2.90 2.98

Sex 836 0.59 0.49 0.00 1.00

ROS

Age 1476 75.98 7.75 36.50 102.15

Agreeableness 1466 0.00 1.00 −3.82 3.37

Conscientiousness 1471 0.00 1.00 −4.53 2.70

Age of Dementia 457 85.53 6.77 63.02 107.23

Education 1476 0.00 1.00 −4.59 3.44

Extraversion 1470 0.00 1.00 −3.19 2.90

Neuroticism 1471 0.00 1.00 −2.83 3.30

Openness 1468 0.00 1.00 −4.22 3.38

Race 1477 0.92 0.27 0.00 1.00

Sex 1477 0.71 0.45 0.00 1.00

MAP

Age 2175 80.01 7.59 53.35 100.47

Conscientiousness 1233 0.00 1.00 −4.71 2.41

Age of Dementia 478 87.40 6.60 64.06 104.87

Education 2175 0.00 1.00 −4.46 4.53

Extraversion 2058 0.00 1.00 −3.56 2.68

Neuroticism 1781 0.00 1.00 −2.15 4.20

Race 2175 0.93 0.25 0.00 1.00

Sex 2175 0.73 0.44 0.00 1.00

EAS

Age 736 79.00 5.27 69.00 94.00

Agreeableness 737 0.00 1.00 −3.99 1.84

Conscientiousness 737 0.00 1.00 −4.35 1.84

Age of Dementia 43 85.09 3.98 77.00 92.00

Education 737 0.00 1.00 −3.54 2.88

Extraversion 737 0.00 1.00 −3.39 2.45

Neuroticism 737 0.00 1.00 −1.79 3.74

Openness 737 0.00 1.00 −2.95 2.07
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Variable N Valid Mean SD Min Max

Race 737 0.64 0.48 0.00 1.00

Sex 737 0.61 0.49 0.00 1.00

Note:

a
Age of Dementia = the average age that individuals were diagnosed with dementia. This was calculated only for individuals diagnosed during the 

course of the study
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Table 3:

Cognitive Trajectories Across Age

coef EAS MAP ROS SATSA

Intercept (se) 0.50 0.64 0.40 0.27

0.11 0.1 0.09 0.05

p < .001 p < .001 p < .001 p < .001

Age (se) −0.05 −0.06 −0.06 −0.04

0.01 0 0 0

p < .001 p < .001 p < .001 p < .001

Sex (se) 0.03 0.30 0.38 0.11

0.06 0.05 0.05 0.06

p = 0.327 p < .001 p < .001 p = 0.027

Race (se) 0.69 0.53 0.59 NA

0.06 0.08 0.08 NA

p < .001 p < .001 p < .001 NA

Education (se) 0.25 0.32 0.21 0.34

0.03 0.02 0.02 0.03

p < .001 p < .001 p < .001 p < .001

Intercept Variance 1.70 2.87 1.46 0.64

Slope Variance 0.01 0.01 0.00 0.00

Int-Slope Cov −0.09 −0.11 −0.07 −0.01

Residual(σ2) 0.27 0.14 0.16 0.15

  Npeople 736 2,175 1,476 827

  Ntotalobs 2,906 14,293 14,499 3,691

Log Likelihood −3061 −11035 −10996 −3148

J Res Pers. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Graham et al. Page 29

Table 4:

Cognitive Trajectories Across Age for Individuals both With and Without Dementia

coef EAS MAP ROS SATSA

Intercept (se) 0.41 0.55 0.29 0.27

0.1 0.09 0.09 0.05

p < .001 p < .001 p < .001 p < .001

Age (se) −0.04 −0.05 −0.05 −0.04

0 0 0 0

p < .001 p < .001 p < .001 p < .001

Dementia Dx (se) −1.22 −0.13 −0.12 −0.08

0.1 0.01 0.01 0.03

p < .001 p < .001 p < .001 p = 0.002

Sex (se) 0.02 0.29 0.36 0.11

0.06 0.04 0.05 0.06

p = 0.366 p < .001 p < .001 p = 0.027

Race (se) 0.68 0.46 0.52 NA

0.06 0.08 0.08 NA

p < .001 p < .001 p < .001 NA

Education (se) 0.25 0.32 0.22 0.34

0.03 0.02 0.02 0.03

p < .001 p < .001 p < .001 p < .001

Intercept Variance 1.24 2.89 1.40 0.64

Slope Variance 0.00 0.01 0.00 0.00

Int-Slope Cov −0.06 −0.11 −0.06 −0.01

Residual(σ2) 0.26 0.14 0.16 0.15

  Npeople 736 2,175 1,476 827

  Ntotalobs 2,906 14,293 14,499 3,691

Log Likelihood −2990 −10918 −10820 −3144
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Table 5:

Cognitive Trajectories by Neuroticism

coef EAS MAP ROS SATSA

Intercept (se) 0.37 0.63 0.29 0.25

0.1 0.1 0.09 0.05

p < .001 p < .001 p < .001 p < .001

Age (se) −0.04 −0.05 −0.05 −0.04

0 0 0 0

p < .001 p < .001 p < .001 p < .001

Dementia Dx (se) −1.34 −0.16 −0.13 −0.07

0.11 0.01 0.01 0.04

p < .001 p < .001 p < .001 p = 0.032

Neuroticism (se) −0.14 −0.07 −0.05 −0.12

0.09 0.05 0.04 0.03

p = 0.058 p = 0.078 p = 0.121 p < .001

Sex (se) 0.05 0.27 0.36 0.14

0.06 0.04 0.05 0.06

p = 0.209 p < .001 p < .001 p = 0.006

Race (se) 0.70 0.43 0.53 NA

0.06 0.08 0.08 NA

p < .001 p < .001 p < .001 NA

Education (se) 0.23 0.26 0.19 0.33

0.03 0.02 0.02 0.03

p < .001 p < .001 p < .001 p < .001

Age x Neuroticism (se) 0.00 0.00 −0.01 0.00

0 0 0 0

p = 0.404 p = 0.04 p = 0.003 p = 0.146

Dementia x Neuroticism (se) 0.40 −0.01 0.02 −0.03

0.12 0.01 0.01 0.04

p < .001 p = 0.084 p < .001 p = 0.222

Intercept Variance 1.05 2.39 1.42 0.62

Slope Variance 0.00 0.00 0.00 0.00

Int-Slope Cov −0.05 −0.09 −0.06 −0.01

Residual(σ2) 0.26 0.13 0.16 0.15

  Npeople 736 1,781 1,470 816

  Ntotalobs 2,906 12,712 14,474 3,653

Log Likelihood −2976 −9031 −10744 −3102
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Table 6:

Cognitive Trajectories by Extraversion

coef EAS MAP ROS SATSA

Intercept (se) 0.40 0.54 0.31 0.27

0.1 0.09 0.09 0.05

p < .001 p < .001 p < .001 p < .001

Age (se) −0.04 −0.05 −0.05 −0.04

0 0 0 0

p < .001 p < .001 p < .001 p < .001

Dementia (se) −0.94 −0.15 −0.12 −0.09

0.1 0.01 0.01 0.03

p < .001 p < .001 p < .001 p < .001

Extraversion (se) −0.02 −0.02 −0.03 −0.05

0.09 0.05 0.04 0.03

p = 0.41 p = 0.331 p = 0.258 p = 0.048

Sex (se) 0.03 0.24 0.34 0.11

0.06 0.04 0.05 0.06

p = 0.338 p < .001 p < .001 p = 0.028

Race (se) 0.68 0.49 0.51 NA

0.06 0.08 0.08 NA

p < .001 p < .001 p < .001 NA

Education (se) 0.25 0.31 0.21 0.34

0.03 0.02 0.02 0.03

p < .001 p < .001 p < .001 p < .001

Age x Extraversion (se) 0.00 0.00 0.00 0.00

0 0 0 0

p = 0.293 p = 0.043 p = 0.05 p = 0.129

Dementia x Extraversion (se) 0.77 −0.03 −0.03 0.04

0.1 0.01 0.01 0.04

p < .001 p < .001 p < .001 p = 0.158

Intercept Variance 1.16 2.57 1.42 0.63

Slope Variance 0.00 0.00 0.00 0.00

Int-Slope Cov −0.05 −0.10 −0.06 −0.01

Residual(σ2) 0.26 0.14 0.16 0.15

  Npeople 736 2,058 1,469 815

  Ntotalobs 2,906 13,793 14,471 3,656

Log Likelihood −2958 −10239 −10757 −3105
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Table 7:

Cognitive Trajectories by Openness

coef EAS ROS SATSA

Intercept (se) 0.39 0.34 0.34

0.1 0.09 0.05

p < .001 p < .001 p < .001

Age (se) −0.04 −0.05 −0.04

0 0 0

p < .001 p < .001 p < .001

Dementia Dx (se) −1.34 −0.13 −0.09

0.13 0.01 0.03

p < .001 p < .001 p = 0.002

Openness (se) 0.29 0.08 0.21

0.09 0.04 0.03

p < .001 p = 0.027 p < .001

Sex (se) 0.03 0.31 0.08

0.06 0.05 0.06

p = 0.32 p < .001 p = 0.076

Race (se) 0.69 0.50 NA

0.06 0.08 NA

p < .001 p < .001 NA

Education (se) 0.18 0.17 0.28

0.03 0.02 0.03

p < .001 p < .001 p < .001

Age x Openness (se) −0.01 0.00 0.00

0 0 0

p = 0.04 p = 0.086 p = 0.146

Dementia x Openness (se) −0.12 −0.02 −0.05

0.1 0.01 0.02

p = 0.117 p < .001 p = 0.008

Intercept Variance 1.06 1.38 0.53

Slope Variance 0.00 0.00 0.00

Int-Slope Cov −0.05 −0.06 −0.01

Residual(σ2) 0.26 0.16 0.15

  Npeople 736 1,467 672

  Ntotalobs 2,906 14,438 3,089

Log Likelihood −2978 −10718 −2557
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Table 8:

Cognitive Trajectories by Conscientiousness

coef EAS MAP ROS SATSA

Intercept (se) 0.41 0.76 0.35 0.34

0.1 0.11 0.09 0.05

p < .001 p < .001 p < .001 p < .001

Age (se) −0.04 −0.04 −0.05 −0.04

0 0 0 0

p < .001 p < .001 p < .001 p < .001

Dementia Dx (se) −1.27 −0.15 −0.13 −0.09

0.12 0.01 0.01 0.03

p < .001 p < .001 p < .001 p = 0.002

Conscientiousness (se) 0.08 −0.13 −0.06 −0.04

0.09 0.05 0.04 0.04

p = 0.196 p = 0.007 p = 0.091 p = 0.124

Sex (se) 0.02 0.15 0.31 0.08

0.06 0.05 0.05 0.06

p = 0.374 p < .001 p < .001 p = 0.096

Race (se) 0.68 0.41 0.50 NA

0.06 0.09 0.08 NA

p < .001 p < .001 p < .001 NA

Education (se) 0.24 0.23 0.20 0.34

0.03 0.02 0.02 0.03

p < .001 p < .001 p < .001 p < .001

Age x Conscientiousness (se) 0.00 0.01 0.01 0.00

0 0 0 0

p = 0.33 p < .001 p < .001 p = 0.315

Dementia x Conscientiousness (se) −0.06 −0.01 −0.03 −0.07

0.1 0.01 0.01 0.04

p = 0.267 p = 0.304 p < .001 p = 0.065

Intercept Variance 1.20 2.03 1.42 0.58

Slope Variance 0.00 0.00 0.00 0.00

Int-Slope Cov −0.06 −0.08 −0.06 −0.01

Residual(σ2) 0.26 0.13 0.16 0.15

  Npeople 736 1,233 1,470 694

  Ntotalobs 2,906 10,216 14,474 3,199

Log Likelihood −2989 −6597 −10747 −2669
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Table 9:

Cognitive Trajectories by Agreeableness

coef EAS ROS SATSA

Intercept (se) 0.44 0.35 0.33

0.1 0.09 0.05

p < .001 p < .001 p < .001

Age (se) −0.04 −0.05 −0.04

0 0 0

p < .001 p < .001 p < .001

Dementia Dx (se) −1.26 −0.13 −0.10

0.11 0.01 0.03

p < .001 p < .001 p = 0.002

Agreeableness (se) 0.05 0.02 0.02

0.09 0.04 0.04

p = 0.295 p = 0.326 p = 0.265

Sex (se) 0.00 0.32 0.10

0.06 0.05 0.06

p = 0.484 p < .001 p = 0.053

Race (se) 0.67 0.47 NA

0.06 0.08 NA

p < .001 p < .001 NA

Education (se) 0.25 0.20 0.34

0.03 0.02 0.03

p < .001 p < .001 p < .001

Age x Agreeableness (se) 0.00 0.00 0.00

0 0 0

p = 0.404 p = 0.038 p = 0.008

Dementia x Agreeableness (se) −0.07 −0.04 0.07

0.09 0.01 0.06

p = 0.205 p < .001 p = 0.117

Intercept Variance 1.25 1.42 0.58

Slope Variance 0.00 0.00 0.00

Int-Slope Cov −0.06 −0.06 −0.01

Residual(σ2) 0.26 0.16 0.15

  Npeople 736 1,465 701

  Ntotalobs 2,906 14,418 3,206

Log Likelihood −2987 −10699 −2674
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