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ABSTRACT

Background: Previous studies suggest that higher optimism is associated with better cognitive function and slower cognitive
decline in aging. Using data from the Health and Retirement Study, a nationally representative sample of older U.S. adults, we ex-
amined whether optimism was associated with lower risk of developing dementia in different population groups and if associations
were maintained after accounting for initial health status and other potential confounders and across multiple sensitivity analyses.
Methods: Optimism was measured using the validated Life Orientation Test-Revised in 9071 cognitively healthy individuals
within 2years of obtaining each person's first measure of cognitive function. Dementia was identified by an algorithm developed
to perform well across major racial and ethnic groups, obtained at each of eight waves of data collection from 2006 to 2020. Cox
proportional hazard models were used, and sensitivity analyses addressed major concerns such as reverse causation.

Results: We observed that a 1-standard deviation increase in optimism was associated with a lower hazard of developing demen-
tia (hazard ratio =0.85, 95% confidence interval 0.82-0.88), after adjusting for age, sex, race and ethnicity, education, depression,
and major health conditions over follow-up ranging up to 14years. When stratifying by race and ethnicity, we observed similar
associations in the Non-Hispanic White and Black sub-populations. Associations did not substantially change when health be-
haviors were included in the models, when we removed the first 2 years of follow-up to mitigate concerns about potential reverse
causation, or when we excluded individuals with the poorest mental health.

Conclusion: Higher optimism was associated with a lower incidence of dementia. These findings suggest a potential value of
optimism in supporting healthy aging, which could be considered in future research on dementia prevention initiatives.

1 | Introduction possible novel upstream targets for prevention [2, 3]. Recent

studies have linked optimism with exceptional longevity and

Approximately 57 million people in the world live with demen-
tia [1]. Given its high prevalence and limited options for cura-
tive treatment, identifying strategies for prevention is critical.
Emerging epidemiological evidence suggests that psychosocial
factors are related to the risk of developing dementia, providing

healthy aging more generally [4-7], suggesting it may also con-
tribute to protecting cognitive health in aging [4, 7-9]. While
optimism has been estimated to be about 25% heritable [10], nu-
merous studies show it can be modified with interventions spe-
cifically designed to alter levels of optimism [11-13]. Therefore,
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Summary

« Key points

o Higher optimism was associated with a lower
risk of developing dementia over up to 14years
of follow-up in a large, nationally representative
cohort.

o Sensitivity analyses suggested that this associa-
tion was robust and not due to reverse causality,
confounding, or poor baseline mental health.

o The protective association of optimism with de-
mentia risk was consistent in both Non-Hispanic
White and Black sub-populations.

« Why does this paper matter?

o Identifying optimism as a protective psychosocial
factor highlights the potential value of optimism
in supporting healthy aging. Although optimism
is a complex construct, and it is not clear exactly
how it might translate in terms of future dementia
prevention initiatives, this is an area which merits
future research. This is important given the rising
prevalence of dementia and the current lack of ef-
fective treatments.

studies on optimism and dementia could provide important
evidence for future dementia prevention initiatives. Findings
thus far are promising, but concerns remain regarding potential
reverse causation. Furthermore, studies with lengthy follow-up
periods (i.e., >10years) that include both men and women are
not yet available but would facilitate greater understanding of
these associations and their strength in different populations.

Associations between optimism and cognitive health have been
observed in several studies to date [3, 14-16]. Of note, most were
longitudinal, but follow-up varied from 4 to 17years, with a
median follow-up of 9years in the longest study including only
women. The longest study used data from the Women's Health
Initiative, a longitudinal study on postmenopausal women aged
65-79 at baseline, and showed that women with higher opti-
mism were less likely to develop dementia [3]. In addition, two
studies were conducted among participants in the Health and
Retirement Study (HRS). One included 4624 adults older than
65years and found reduced odds of becoming cognitively im-
paired with higher optimism levels over the relatively short fol-
low-up of 4years [14]; the second included a subsample of Black
participants in HRS (mean age of 61years) who lived during
the Jim Crow era and Civil Rights Movement followed across
8years and found an association of higher optimism with bet-
ter cognitive status at baseline but not over time [16]. Given the
limited set of longitudinal studies, some with relatively shorter
follow-up periods, concerns remain regarding the potential for
reverse causality whereby declining cognitive health may in-
fluence optimism rather than vice versa. Relatedly, questions
remain regarding the durability of the association over time.
Additional longitudinal data is now available in the HRS as well
as a new dementia algorithm which has been validated in major
racial and ethnic groups [17]. The more extended follow-up per-
mits additional analyses that can further address concerns about
reverse causation that were not feasible in the original studies.

Compared to prior work in the same HRS cohort, a diverse,
nationally representative sample of U.S. men and women, the
present study extends the follow-up to 14 years (2006-2020), cap-
tures a larger number of dementia cases, and includes sensitiv-
ity analyses to examine the relationship between dispositional
optimism and the risk of developing dementia. We hypothe-
sized higher levels of optimism at baseline among dementia-
free adults would be associated with lower risk of developing
dementia in different populations including men and women,
Non-Hispanic White and Black participants.

2 | Methods
2.1 | Study Population

The HRS is an ongoing, nationally representative cohort study
in the U.S. that began in 1992 and has followed men and women
aged 50years and older through biennial in-person inter-
views, telephone, and mailed questionnaires. The HRS is spon-
sored by the National Institute on Aging (grant number NIA
U01AG009740) and is conducted by the University of Michigan.
Further details of the HRS are described elsewhere [18]. We
included participants who had cognitive assessments and the
other required measures for the dementia algorithm from in-
person or telephone interviews at the age of 70 and thereafter,
because our dementia algorithm was developed for that age
group. Cognitive assessments have been conducted at each wave
starting in 1996 through 2020. The analytic baseline for each
participant was ascertained once they reached age 70, set as the
earliest time at which a dementia algorithm measure could be
derived, and an optimism measure was completed (at the same
time or 2years prior). Optimism was first assessed in 2006 when
half of the HRS participants, randomly selected, received a self-
administered psychosocial survey that included a measure of
dispositional optimism. The remaining participants received
the same survey in 2008, and, subsequently, the questionnaire
has been administered every 4years. Thus, the earliest start of
follow-up in the present study was 2006 or 2008.

Participants were excluded if they lacked complete data for the
dementia algorithm from at least two waves once they reached
the age of 70 or had not completed an optimism measure within
2years of a dementia assessment. Participants were also ex-
cluded if they had probable dementia at or before their analytic
baseline. Because the algorithm was not optimized to estimate
dementia status for participants who were not Non-Hispanic
White, Non-Hispanic Black, or Hispanic/Latino, these partici-
pants were excluded (n=332). Further details on sample selec-
tion are included in Figure S1. This study used de-identified,
publicly available data [19], resulting in a non-human subjects
research determination from the Institutional Review Board at
the Harvard T.H. Chan School of Public Health.

2.2 | Measures

Optimism was measured through self-report via the Life
Orientation Test-Revised (LOT-R), which has good discrim-
inant and convergent validity and reliability [20]. Participants
rated six statements on a 6-point Likert scale, ranging from 1

Journal of the American Geriatrics Society, 2026

85U80|7 SUOWIWOD aA1e8ID 3|qeol(dde aLp Aq pausencb afe sejoie O ‘8sn J0 sajnJ Joj Ariqi78uluO /8|1 UO (SUONIPUOD-pUe-SW.SI W00 A 1M ARe.d  [puljuo//Sdny) SUORIpUOD pue sw.e 1 8yl &8s *[920z2/#0/zz] uo AriqiTauliuo A8|im ML jo AiseAlun Aq 260, SBITTTT 0T/I0p/woo Ao Areiqipuljuoseuno sey/sdny wo.j pepeojumod ‘0 ‘STSZEST



(“strongly disagree”) to 6 (“strongly agree”). See Methods S1 for
specific items. The scale was developed to provide a sum score
that combines both positively and negatively worded items [21].
Therefore, three negatively worded items were reverse-coded,
and all items were summed (score range: 6-36), with higher
scores reflecting higher optimism. To make findings more eas-
ily comparable with other studies, we standardized the scores.
Following similar work with psychological measures, if par-
ticipants were missing >50% of the optimism items, they were
excluded; otherwise, missing items were replaced using mean
imputation (N=412, 4.5%) [22]. We also created distributional
quartiles of raw optimism scores in the sample, to assess if the
association appears monotonic across quartiles.

Dementia status (yes/no) was derived using the Expert algo-
rithm that was trained with data from gold-standard neuropsy-
chological testing. The algorithm was specifically developed in
HRS to account for racial and ethnic differences in probable de-
mentia more accurately compared to other algorithms used for
dementia classification [17]. The Expert algorithm uses logistic
regression models to predict probable dementia using 17 indica-
tors across the following domains: demographic factors, seven
cognitive tests, proxy-rated cognition (when necessary), physical
functioning, physical health, and social engagement. The cogni-
tive scale includes: immediate and delayed 10-noun free recall
tests to measure memory; a serial sevens subtraction test to mea-
sure working memory; a counting backwards test to measure
speed of mental processing. There are three additional mental
status questions that include: date naming; object naming; and
naming the president and the vice president of the United States.
Further details of the algorithm have been described previously
[17]. For sensitivity analyses, we also obtained a measure of de-
mentia status via the Langa-Weir algorithm, the most frequently
used dementia algorithm in HRS [23].

2.3 | Covariates

All covariates were self-reported and derived from each
participant's analytic baseline unless otherwise indicated.
Demographic variables included age, sex (male, female), and
race and ethnicity (Non-Hispanic White, Non-Hispanic Black,
and Hispanic/Latino). Educational attainment was categorized
as less than high school; general education diploma (GED) or
high school diploma; some college; or college or higher educa-
tion. Depression was assessed using the validated 8-item Center
for Epidemiologic Studies Depression Scale (CES-DS8) [24].
The scale yields a sum score of participants’ ratings (no/yes) of
whether they felt each of the eight depressive symptoms much
of the time during the past week, with participants categorized
as having probable depression if they had a score of >4, a pre-
viously established cut point [25]. Participants also reported
whether a doctor ever told them (no/yes) that they have diabetes,
heart disease, stroke, or cancer. We computed a sum score of the
number of major health conditions reported (range 0-4) to re-
flect physical health status. Health behaviors linked to dementia
risk were also considered, including smoking (current smoker,
past smoker, never smoker) and physical activity. For physical
activity, participants reported on separate questions how often
they engage in vigorous (e.g., running, tennis), and moderate
(e.g., gardening, walking at a moderate pace) physical activity,

and were then categorized according to level of engagement in
each type of physical activity as follows: never; less than once
a month; 1-3 times per month; once a week; more than once a
week; or every day.

2.4 | Statistical Analysis

Participants were followed from their analytic baseline until
they were characterized as having probable dementia for the
first time, the time of their last cognitive measure, or the ad-
ministrative end of follow-up (2020). Death was treated as non-
informative censoring, and thus participants who died during
the follow-up were censored at their last cognitive assessment.

We first examined the distribution of covariates across opti-
mism quartiles. Next, we plotted Kaplan-Meier curves to vi-
sualize the association between optimism quartiles and risk of
probable dementia. Third, we used Cox proportional hazards
models to estimate hazard ratios (HRs) and 95% confidence in-
tervals (CIs) for developing probable dementia associated with
optimism as a continuous measure. Models sequentially ad-
justed for the following covariate sets: Model 1: age, sex, race
and ethnicity, and education; Model 2 further added probable
depression status and the number of major health conditions;
Model 3 further added smoking and physical activity, behaviors
that could be either confounders or intermediate variables. All
models were also conducted using optimism quartiles to assess
potential threshold effects.

We excluded participants who were missing data on factors in-
cluded in the dementia algorithm, that is, race and ethnicity,
physical activity, and health conditions (n=631, Figure S1).
Missingness on other covariates was handled via multiple impu-
tation using the R package mice [26]. Analyses were performed
using 10 imputed datasets, and estimates were combined using
Rubin's rules [27].

Associations of optimism and dementia risk were also evaluated
separately in the Non-Hispanic White and Black subgroups, as
these groups included more dementia cases across optimism
quartiles; however, no subgroup analyses were conducted for
the Hispanic subpopulation due to smaller dementia case num-
bers. When considering subgroup associations with categorical
optimism, the optimism quartiles were derived within each sub-
group. Additional sensitivity analyses were conducted, all using
the covariates included in our core model (Model 2). First, we
evaluated possible reverse causation by excluding participants
who developed dementia within 2years after their analytic
baseline (follow-up time for remaining participants was short-
ened by 2years). Second, given the strength of associations of
depression with optimism [10] and dementia [28], we further
evaluated potential confounding by excluding participants with
the worst 10% of depression scores (>4 points on the CES-DS),
representing individuals with the highest depressive symptom
levels. Further, we assessed sensitivity to the selection of the al-
gorithm used to classify dementia status by replicating analyses
using the Langa-Weir algorithm for dementia classification. We
also examined the effect of additionally adjusting for the time
between the optimism measure and baseline cognition as, for a
portion of participants (n =2065), optimism was assessed 2 years
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prior to their cognitive baseline. Lastly, we examined whether
estimates changed when we excluded participants for whom
any optimism items were imputed by mean-imputation. We also
tested for effect modification by sex by examining an interaction
term between optimism and sex in Model 2. The interaction was
not significant and is not, therefore, presented in the results sec-
tion. We also computed an E-value to estimate the possible effect
of unmeasured confounding, adjusting for the variables used in
our core models including age, sex, education, race and ethnic-
ity, probable depression, and health conditions [29].

All hypothesis tests were 2-sided and performed at the «=0.05
level. The proportional hazard assumption was assessed by
Schoenfeld residuals and the interaction between time and op-
timism, which did not indicate evidence that the assumption
was violated. Complete-case analyses (Table S1) were consistent
with our main results.

3 | Results
3.1 | Sample Characteristics

Our study population consisted of 9071 individuals who were
dementia-free and, on average, 74years (SD=4.6) at their per-
sonal analytic baseline and had an average follow-up of 6.7 years
(SD=3.6, range 2-14). Slightly more than half of the sample
were women (57%). The sample included Non-Hispanic White
(79%), Non-Hispanic Black (12%), and Hispanic/Latino partic-
ipants (8%). Table 1 shows the distribution of covariates across
quartiles of optimism. Participants with higher optimism had
higher education, (e.g., at least a college degree for 32% versus
11% in the highest versus lowest optimism quartile). Participants
in the highest optimism quartile (vs. lowest) were less likely to
smoke currently (5.6% vs. 11%) and more likely to engage in
moderate or vigorous physical activity more than once a week
(28% vs. 12%). They also had on average fewer health conditions
(mean 0.66 vs. 0.88) and were substantially less likely to have
probable depression (3.4% vs. 20%). Among participants who
were or who turned 70 in the HRS data during our follow-up
window, participants were most likely excluded due to miss-
ing optimism data (n=2756) and for having dementia at their
analytic baseline (n=1304). For complete details of exclusions,
see Figure S1. Compared to those excluded (n=6195), included
participants were slightly younger, more often Non-Hispanic
White, had somewhat higher education, and were generally
healthier (Table S1).

3.2 | Optimism and Dementia Incidence

Over the follow-up, 3027 participants developed dementia. In
unadjusted analyses, individuals with scores in higher versus
lower optimism quartiles demonstrated lower risk of develop-
ing dementia over the follow-up period (Figure 1). Associations
were maintained in each sequentially adjusted model with the
continuous optimism measure (Table 2). For example, with each
one standard deviation (SD) increment in optimism scores (cor-
responding to 6 points on the optimism scale), we observed a
15% reduced hazard (HR=0.85, 95% CI=0.82-0.88) after ad-
justing for age, sex, race and ethnicity, education, chronic health

conditions, and probable depression (see Table S3 for HR esti-
mates and 95% CIs for covariates). Adding health behaviors also
did not qualitatively change the findings. In adjusted models
comparing the highest versus each lower quartile of optimism,
the magnitude of the association with probable dementia in-
creased across quartiles, suggesting a monotonic relationship
(Table 2).

3.3 | Subgroup and Sensitivity Analyses

Associations were similar among participants who were Non-
Hispanic White (n=7216, e.g., HR=0.84, 95% CI=0.81-0.88,
Model 2) and Non-Hispanic Black (n=1105, HR=0.81, 95%
CI=0.74-0.88, Model 2). However, the case numbers were
smaller for the Non-Hispanic Black subpopulation (n=444),
and thus estimates were less precise with wider CIs. See also
Figure 2 and Table S4.

In sensitivity analyses (Table S5), excluding individuals who
developed dementia within 2years from their baseline, we ob-
served results similar to the main analysis (n=7302, HR=0.86,
95% CI=0.82-0.89, Model 2). Next, removing participants with
the highest 10% of depression scores also produced estimates
similar to those from the main analyses (n=8274, HR=0.83,
95% CI=0.80-0.86, Model 2). Using the Langa-Weir algorithm
to identify probable dementia cases, we again found estimates
similar to those derived from our primary models (n=28846,
HR =0.85, 95% CI=0.80-0.89). Furthermore, the estimates re-
mained essentially unchanged when further adjusting for the
years between baseline cognition and optimism, or when ex-
cluding participants for whom optimism items were imputed
(Table S5). Finally, analyses quantifying the robustness of our
findings produced an E-value of 1.48 (lower 95% CI 1.41), sug-
gesting that an unmeasured confounder(s) would need to have
an association with both optimism and dementia incidence com-
parable to a HR of 1.48 (above and beyond the measured covari-
ates) to fully explain away the observed association [30]. The
magnitude of the E-value was close to that of probable depression
in our models, a key confounder of concern (HRdepression: 1.45,
95% CI1=1.30-1.60). For complete results with this model, see
Table S3.

4 | Discussion

This study in a nationally representative sample of older U.S.
adults demonstrated strong associations between higher lev-
els of dispositional optimism and reduced risk of developing
dementia across up to 14years of follow-up, even after consid-
ering a wide array of covariates and potential confounders.
Specifically, each one standard deviation increase in optimism
was associated with a 15% lower risk of developing dementia
during the follow-up period. Importantly, associations were
robust to multiple sensitivity analyses, from excluding initial
years of follow-up to excluding those with the highest level of
depressive symptoms. Estimates from the primary models were
not materially changed with any sensitivity analyses. Further,
in stratified analyses, we found optimism was related to lower
risk of developing dementia similarly in Non-Hispanic Black
and White participants. This study provides consistent evidence

4
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TABLE1 | Distribution of baseline characteristics of the study population by optimism level (N=9071).

Optimism quartiles

Quartile 1 n=2554

Quartile 2 n=2103

Quartile 3 n=2541

Quartile 4 n=1873

Age, mean (SD) 74.2 (5.0)
Sex
Female 1423 (56)
Male 1131 (44)
Race and ethnicity
Non-Hispanic White 1917 (75)
Non-Hispanic Black 342 (13)
Hispanic/Latino 295 (12)
Education
< High school 804 (31)
High school or GED 1406 (55)
Some college 64 (2.5)
College and above 279 (11)
Missing 1
Probable depression 508 (20)
Missing 58
Number of health conditions 0.88 (0.89)
mean (SD)P
Moderate or vigorous physical activity
Never 1809 (71)
1-3% per month 204 (8.0)
1X per week 237(9.3)
> 1X per week 273 (11)
Every day 31(1.2)
Smoking
Never smoker 999 (39)
Past smoker 1255 (50)
Current smoker 281 (11)
Missing 19

74.3 (5.1) 74.0 (4.8) 73.9 (4.8)
1171 (56) 1428 (56) 1178 (63)
932 (44) 1113 (44) 695 (37)
1615 (77) 2097 (83) 1587 (85)
294 (14) 277 (11) 192 (10)
194 (9.2) 167 (6.6) 94 (5.0)
428 (20) 355 (14) 177 (9.5)
1228 (58) 1443 (57) 1000 (53)
89 (4.2) 108 (4.3) 89 (4.8)
358 (17) 635 (25) 607 (32)
0 0 0
239 (12) 149 (6.0%) 63 (3.4)
36 38 26
0.77 (0.82) 0.74 (0.82) 0.66 (0.78)
1339 (64) 1459 (57) 992 (53)
191 (9.1) 223 (8.8) 163 (8.7)
219 (10) 282 (11) 200 (11)
336 (16) 541 (21) 475 (25)
18 (0.9) 36 (1.4) 43(2.3)
873 (42) 1121 (44) 874 (47)
1013 (49) 1227 (49) 884 (47)
191 (9.2) 179 (7.1) 104 (5.6)
26 14 11

aData are presented as counts (percentages) unless otherwise stated.
bThe score on chronic health conditions ranged 0-4.

for a protective association between higher optimism and risk of
developing dementia in older adults.

Our results demonstrating a protective association between
higher optimism and lower risk of developing dementia are
fairly consistent with previous studies in HRS with shorter fol-
low-up times and in specific subpopulations, and also in other
cohorts comprised of only women [3, 14, 16]. The longest fol-
low-up study demonstrated a 3% reduced risk of dementia per
one point increment on the optimism scale [3]. One standard
deviation in our study corresponded to 6 points on the optimism

scale and an observed 15% risk reduction. Another prior study
with HRS participants reported that each one standard devia-
tion increment in optimism was associated with a 28% decrease
in the risk of cognitive impairment in a follow-up of 4 years [14].
A third study comprised of only HRS non-Hispanic Black par-
ticipants reported a cross-sectional but not longitudinal associa-
tion with cognitive impairment over the 8 years of follow-up [13].

Our study is the first to directly address concerns about reverse
causation, a significant issue as psychological symptoms, such
as low mood, have been observed to represent early symptoms
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FIGURE1 | Unadjusted Kaplan-Meier curves presenting the probability of being dementia-free (classified using the Expert algorithm) by quar-
tiles of optimism among participants aged 70 or above in the Health and Retirement Study (N=9071). Higher optimism score and quartile indicated
more optimism: Q1, 6-23; Q2, 24-27; Q3, 28-32; Q4, 33-36.

TABLE2 | Hazard ratios (95% confidence intervals) from models assessing the relationship between baseline optimism® and the risk of developing
dementia® in participants aged 70 and older in the Health and Retirement Study (N=9071).

Cases/person years Model 1 Model 2 Model 3
Optimism as a continuous score 3027/60,374 0.82 0.85 0.86
(0.79-0.85) (0.82-0.88) (0.83-0.89)
Optimism quartiles® Q1 1041/15,644 Ref. Ref. Ref.
Q2 744/13,658 0.85 0.88 0.89
(0.77-0.93) (0.80-0.97) (0.81-0.97)
Q3 783/17,578 0.73 0.78 0.79
(0.67-0.80) (0.71-0.85) (0.73-0.87)
Q4 459/13,494 0.57 0.62 0.64
(0.51-0.63) (0.55-0.69) (0.57-0.71)

Note: Model 1 adjusted for age, sex, education, and race and ethnicity. Model 2 adjusted additionally for probable depression and health conditions. Model 3 adjusted
additionally for smoking and physical activity.

2Higher optimism score indicates more optimism.

bProbable dementia was classified using the Expert algorithm.

¢Optimism quartile ranges: Q1, 6-23; Q2, 24-27; Q3, 28-32; Q4, 33-36.

Conti Gimi —A—i i
ontinuous optimism e !
%) . ! .
S Optimism Q1 (ref.) : Ethnicity/Race
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(O] —_— | . . .
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Hazard Ratio

FIGURE 2 | Hazard ratios (95% confidence intervals) from models assessing the relationship between baseline optimism and risk of developing
dementia in Non-Hispanic White and Black participants aged 70 and older in the Health and Retirement Study (N-H White, n=7216; N-H Black,
n=1105). These models are adjusted for age, sex, education, probable depression, and health conditions. A higher optimism score indicates more
optimism and in these analyses, optimism quartiles were determined within each subgroup (N-H White: Q1 6-23, Q2 24-28, Q3 29-32, Q4 33-36.
N-H Black: Q1 6-23, Q2 24-26, Q3 27-31, Q4 32-36).
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of dementia [31]. Therefore, an observed association could be
driven by decreased optimism being caused by early stages of de-
mentia. However, after excluding individuals who developed de-
mentia within the first 2 years of follow-up, the estimates for the
optimism-dementia association did not change. The robustness
of the results is further ensured through the extended follow-up
and sensitivity analyses additionally demonstrating robust asso-
ciations in Non-Hispanic White and Non-Hispanic Black sub-
groups, the use of an alternative algorithm, and consideration
of the E-value and the extent of possible residual confounding.

Together with previous studies, our findings provide support for
the possibility that optimism causally contributes to cognitive
health and may be considered an asset for brain health. Prior
work demonstrates that optimism can be enhanced through
interventions, including evidence from a meta-analysis [12].
Furthermore, in a randomized trial of an intervention designed
to increase optimism, the intervention group showed improve-
ments in risk-related biomarkers of coronary artery disease [13].
Thus, there are interventions that successfully shift individu-
als’ views and beliefs about the future, a shift that could poten-
tially improve an individual's quality of life, long-term health,
and possibly the risk of dementia, as suggested by our study.
However, given optimism and its relationship with health might
differ depending on contexts and culture [32, 33], any consider-
ation of interventions to target optimism should carefully assess
its role in the target population.

Several processes may help to explain how optimism could
influence dementia risk. Direct biological mechanisms are
possible. For example, prior work has found optimism is asso-
ciated with healthier immune responses [34] and higher levels
of plasma antioxidants [35]. Such health-promoting processes
could buffer against immune dysregulation, which can contrib-
ute to the emergence of Alzheimer-related dementia [36]. For
example, prior work suggests that immune dysregulation may
lead to immune cell infiltration to the central nervous system
and to neuroinflammation [36]. More indirect mechanisms may
play a role. For example, studies suggest optimism contributes
to having more psychosocial resources such as stronger social
networks [37], and lower levels of stress [38], factors also as-
sociated with healthier trajectories of cognitive aging [39-41].
Behavioral mediators are also plausible, given prior work show-
ing higher optimism is associated with higher levels of physical
activity [42, 43] and lower rates of smoking [44]. These behaviors
have also been identified as modifiable risk factors for demen-
tia [45], although associations with cognitive health have been
somewhat inconsistent [46, 47]. Also important to note is that
after adjusting for both smoking and physical activity in the
current study, we observed no substantial change in estimates,
suggesting other factors may matter more at least in older adult-
hood. Overall, multiple mechanisms are likely at play simulta-
neously, and future research should evaluate these pathways
and their mutual relationships in more detail.

The present study has several strengths, including follow-up of
almost a decade and a half in a richly characterized cohort of
racially and ethnically diverse men and women above the age of
70 who are at the greatest risk for developing dementia. The al-
gorithm used to classify probable dementia cases included infor-
mation beyond cognitive testing and was specifically designed

to perform well across major racial and ethnic subgroups [17].
However, several limitations should be considered. As with any
observational study, the possibility of residual or unmeasured
confounding remains. Residual confounding could occur due
to the use of relatively crude categorizations on key covariates.
For example, a more nuanced classification of education might
permit greater differentiation regarding when and how more
educated individuals remain socially and cognitively active in
older age. However, we did control for a range of known con-
founders, including probable depression and educational at-
tainment, and the calculated E-values suggested that observed
associations were at least somewhat robust to unmeasured con-
founding. Although we tried to address the possibility of reverse
causation by analyses in which we removed participants who
developed dementia within 2 years after their personal baseline,
it is not possible to rule out reverse causation; we acknowledge
that our results may be explained, in part, by reverse causation.
Finally, a number of potentially eligible participants were ex-
cluded due to missing data. The included participants were
slightly younger, more often Non-Hispanic White, had some-
what higher education, and generally healthier. This composi-
tion could affect generalizability of findings, although we note
that we observed similar results in the subpopulation of Black
adults. Furthermore, adjusting for age, education, and chronic
conditions did not substantially alter the association.

Our study demonstrated a robust association between dis-
positional optimism and the incidence of dementia over up
to 14years of follow-up in a diverse cohort of U.S. men and
women. Although optimism is a complex construct, future
research is needed to better understand whether optimism
might be part of dementia prevention initiatives, including
among Non-Hispanic Black adults who generally demonstrate
higher rates of dementia [48]. Identifying mediating pathways
may provide insight into both causal mechanisms and key tar-
gets for optimism interventions. Randomized trials designed
to increase optimism among older adults may also be infor-
mative and further inform whether optimism learned or in-
creased later in life also contributes to maintaining healthy
cognitive function. Should findings be maintained across
mechanistic and experimental studies, evaluating optimism
levels among older adults may be a way to identify resources
for health in aging.
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